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Software License Agreement: Terms and Conditions

The media and/or any online materials accompanying this book that are available now or in the
future contain programs and/or text files (the [1Software(7) to be used in connection with the book.
SYBEX hereby grants to you a license to use the Software, subject to the terms that follow. Your
purchase, acceptance, or use of the Software will constitute your acceptance of such terms.

The Software compilation is the property of SYBEX unless otherwise indicated and is protected by
copyright to SYBEX or other copyright owner(s) as indicated in the media files (the [/Owner(s)[)).
You are hereby granted a single-user license to use the Software for your personal, noncommercial
use only. You may not reproduce, sell, distribute, publish, circulate, or commercially exploit the
Software, or any portion thereof, without the written consent of SYBEX and the specific copyright
owner(s) of any component software included on this media.

In the event that the Software or components include specific license requirements or end-user
agreements, statements of condition, disclaimers, limitations or warranties ([JEnd-User Licensel}),
those End-User Licenses supersede the terms and conditions herein as to that particular Software
component. Your purchase, acceptance, or use of the Software will constitute your acceptance of
such End-User Licenses.

By purchase, use or acceptance of the Software you further agree to comply with all export laws
and regulations of the United States as such laws and regulations may exist from time to time.

Software Support

Components of the supplemental Software and any offers associated with them may be supported
by the specific Owner(s) of that material but they are not supported by SYBEX. Information
regarding any available support may be obtained from the Owner(s) using the information provided
in the appropriate read.me files or listed elsewhere on the media.

Should the manufacturer(s) or other Owner(s) cease to offer support or decline to honor any offer,
SYBEX bears no responsibility. This notice concerning support for the Software is provided for your
information only. SYBEX is not the agent or principal of the Owner(s), and SYBEX is in no way
responsible for providing any support for the Software, nor is it liable or responsible for any support
provided, or not provided, by the Owner(s).

Warranty

SYBEX warrants the enclosed media to be free of physical defects for a period of ninety (90) days
after purchase. The Software is not available from SYBEX in any other form or media than that
enclosed herein or posted to www.sybex.com. If you discover a defect in the media during this
warranty period, you may obtain a replacement of identical format at no charge by sending the
defective media, postage prepaid, with proof of purchase to:

SYBEX Inc.

Customer Service Department
1151 Marina Village Parkway
Alameda, CA 94501

(510) 523-8233

Fax: (510) 523-2373

e-mail: info@sybex.com

WEB: HTTP: / / WA SYBEX. COM

After the 90-day period, you can obtain replacement media of identical format by sending us the
defective disk, proof of purchase, and a check or money order for $10, payable to SYBEX.
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Disclaimer

SYBEX makes no warranty or representation, either expressed or implied, with respect to the
Software or its contents, quality, performance, merchantability, or fitness for a particular purpose. In
no event will SYBEX, its distributors, or dealers be liable to you or any other party for direct,
indirect, special, incidental, consequential, or other damages arising out of the use of or inability to
use the Software or its contents even if advised of the possibility of such damage. In the event that
the Software includes an online update feature, SYBEX further disclaims any obligation to provide
this feature for any specific duration other than the initial posting.

The exclusion of implied warranties is not permitted by some states. Therefore, the above
exclusion may not apply to you. This warranty provides you with specific legal rights; there may be
other rights that you may have that vary from state to state. The pricing of the book with the
Software by SYBEX reflects the allocation of risk and limitations on liability contained in this
agreement of Terms and Conditions.

Shareware Distribution

This Software may contain various programs that are distributed as shareware. Copyright laws
apply to both shareware and ordinary commercial software, and the copyright Owner(s) retains all
rights. If you try a shareware program and continue using it, you are expected to register it.
Individual programs differ on details of trial periods, registration, and payment. Please observe the
requirements stated in appropriate files.

Copy Protection

The Software in whole or in part may or may not be copy-protected or encrypted. However, in all
cases, reselling or redistributing these files without authorization is expressly forbidden except as
specifically provided for by the Owner(s) therein.
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Foreword

Welcome to the wonderful world of Maya. Little did | realize fifteen years ago that | would be writing
the foreword to a book about a product that is the result of an idea | had in 1984(1to do something
with computers and art.

| can imagine how excited you must be. You have the book, the software, and a hot computer; and
now you are going to get busy and educate yourself in the many disciplines that it takes to be an
accomplished Maya animator. Good luck to you. The investment you are about to make in yourself
is worth every minute you put into it Jand every hour, week, weekend, and holiday that you work
through as you babysit that final render or rush to make a 9 a.m. deadline. There are thousands of
people just like you who have dedicated themselves to becoming world-class experts at Maya. This
book is now a part of your continuing education program.

When we started Wavefront in 1984, we had a vision of how an artist would use our tools to create
amazing images. That vision attracted many like-minded people to our way of doing things.
Coincidentally, during that same spring in 1984, two other companies were having the same
conversations: in Paris the early developers of Explore from Thomson Digital Images (TDI), and in
Toronto the founding team at Alias Research. Each of the companies had attracted like-minded
artists and animators that gravitated to our approach to the computer graphics problem. Now those
various methodologies, features, functions, and workflows are represented in our next-generation
application, Maya.

Maya is the combination and, in many ways, a culmination of hundreds of man years of effort at
creating a computer graphics system that meets the demanding requirements of users from the
ultrahigh-end film studios to the start-up animation companies that are springing up in garages
around the planet. Maya effectively brings together the best thinking of all three systems plus new
technologies, workflow, and usability features that were impossible to imagine fifteen years ago.
There is a lot here to learn. Nevertheless, diligence, patience, and an open attitude will help you
succeed as you go through the exercises in this book. Challenge yourself.
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Learning Maya is a lot like learning the Japanese game of GO. They say it takes minutes to learn
and a lifetime to master. You can get through the Alias|Wavefront tutorials in a couple of days.
However, that just gets you to beginner status. You obviously want to improve your skills beyond
thisllyou purchased Mastering Maya Complete 2 to move beyond Mayal s beginning tutorials.
Your ability to utilize the skills that you learn in this book in creative ways will enable you to develop
unique solutions to your future graphics problems. It is only after years of grappling with tough
visual problems that you achieve expert status. Remember, there are usually more than a few ways
to solve the same problem within Maya. Everything can be combined with everything else, and this
is one of the most powerful aspects of the software.

This book will get you acquainted with Maya Complete Version 2. When we started work on Maya
in 1995, after the merger of Alias and Wavefront, we wanted to deliver a software system that
would change the way computer animation was created by challenging established ways of
workinglJeven those we pioneered ourselves. In Version 1, we set our goals high, and we met most
of them. Version 2 now completes our original design plans for the software and its architecture.
Software is never actually done, just as a great painting always seems to need [just a little more(if
| only had the time.[]

| had the chance to review a few of chapters of this book while they were still being edited,
somewhat like getting a look at Alpha software. The great thing about a book not written by a
productls manufacturer is that certain liberties can be taken by the authors. They can have fun
with the lessons and their comments. | am sure you will appreciate the tone the book uses as you
are led though lessons that will reinforce your knowledge of each of the various aspects of Maya.
The lessons build upon themselves, which is great for taking you through the process
incrementally. | have always enjoyed learning this way. The best part of the book is the enclosed
CD. This way, you know you have a safety net; if you make a mistake, you can always reload the
lesson examples.

Once you have gotten a good feel for the software and its potential, it will be time to meet others
who share your enthusiasm for Maya. Internet news groups, online chats, Maya rings, and the
various Alias|Wavefront and Maya Web sites are all good forums to meet others and discuss
specific aspects of the software, its uses, and how much this book helped you in getting more out
of the software. | encourage you to take time regularly to interact with other users. See if there is a
user group in your community and make sure you plan a trip to Siggraph each year for the Global
Users Association(ls annual meeting.

Well, enough about how great life will be once you have learned Maya; it is time to get to work and
start exercising your gray cells. | hope that this book becomes just one more part of your
investment in lifelong learning and continuing education. This is just the beginning. Have fun. | still
dolJevery day!

Ride the wave,

Mark Sylvester

Ambassador

Alias|Wavefront

Santa Barbara, California

November, 1999
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Introduction

Mayala word full of mystery, wonder, and power. It conjures up all sorts of imagery. Not
coincidentally, so does the software, which can be a magical imaging tool. But as with any other
tool, making magic requires an artist who knows the proper way to use that tool.

In Mastering Maya Complete 2, you will learn how to use Maya to create images that the rest of us
have never seen before. How can we be sure of that? Because you are unique, with your own life
experiences, point of view, and artistic flair. We can guarantee that no one has seen the images
you will create, because they come from YOU.

The point to reading this book is to give yourself the knowledge you need to use this tool called
Maya to the best of your ability. Then, and only then, will the imagery you create come closer to
what you see in your mind.

What You Will Learn from This Book

Maya Complete is an incredibly rich, full-featured 3D graphics and animation program that
encapsulates tremendous computational power. As youllll see in this book, Mayal s dynamics
engines literally put the laws of physics at your fingertips to make objects behave in perfectly
realistic ways[or not-so-realistic, if thatJs where your imagination takes you. Maya presents this
power through a user interface that is both logical and consistent enough for you to learn quickly
and flexible enough to adapt to the needs of any user or project.

Mastering Maya Complete 2 is a comprehensive, practical guide to every aspect of the program.
Youllll begin with a tour of the user interface and its tools for optimizing your workflow. Then you(lll
learn the basics of computer modeling and the major types of modeling available in Maya: NURBS,
polygon, and organic. Youllll work through the stages of animation and rendering, and you(ll learn
to use the MEL scripting language. In the last group of chapters, youlll work with some of Maya(ls
most advanced tools, including its particle dynamics. Finally, youlll be introduced to the amazing
Paint Effects module, which is new in Maya 2.5.

Topgy
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Whatlls the Best Way to Use This Book?

Mastering Maya 2 Complete is not just a reference manual. As working animators and 3D artists,
we knew from the beginning that simply marching through the menus and dialog boxes would not
be an effective way for you to learn how to use the software or for us to share our insights and
experiences. We knew that [1hands-on(] is always the best approach for learning software, and
nowhere is that more true than with 3D modeling and animation. So wel Ive built each chapter
around examples and tutorials that let you try out each new feature as you(re studying it.

To implement this approach, wellve created a fully integrated book and CD-ROM. The companion
CD includes working files[IMaya project files, sketches, TIF images, and MEL scriptsiithat will get
you started with each exercise, as well as rendered images and animations you can use to check
your progress as you go. (The CD also includes some illustrations that are best viewed in color,
and bonus material, as described at the back of the book.)

Nearly every exercise is intended to create production-quality finished work, but most of them can
be done by anyone who has a little experience with 3D softwarelland some patience and
persistence. You don( it need to be an accomplished draftsperson, but you do need to work with
care. And you should be willing to step away from a project and come back to it when you are
ready. A few exercises are intended for more advanced users and are identified that way.

Even though some projects begin in one chapter and continue in another, you don(Jt need to read
the whole book straight through from beginning to end. (Of course, we like to think that once you
start, youllll find it hard to stop.) As with any how-to book, you can focus on the subjects that
interest you or the tasks you need to accomplish first, particularly if you are already working at an
intermediate level.

Topgy
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Who Should Read This Book

This book is intended for a range of Maya users, from beginners to experts, but we expect that
most readers will be in the [Tadvanced beginner(] or intermediate range. We assume that most
people who invest in a professional-quality 3D graphics program (and the hardware to run it) have
already begun working with some modeling/animation software and now want to hone their skills
and take advantage of the breakthroughs in software technology that Maya makes available. You
may be working in a production environment already, or in a training program, or working in a
related field and preparing to make the jump to 3D modeling and animation. Of course, few people
are experts in all things; so everyone should be able to learn something useful or cool here, or at
least learn a new way of doing things.

If you are a relative beginner, or if you are self-taught and feel that your background in the
fundamentals has a few holes in it, you should start from the beginning and work through the first
half of the book. Here you will learn how to create a human model from the ground up, texture it,
add a skeletal control system (IK) to it, and animate and render it. You will also learn how to
populate your world with objects that behave as they do in the real world.

Users at the intermediate level will find plenty of interest beyond the fundamentals. Two chapters
introduce the MEL scripting language, giving you enough of a foundation to get started learning
how to harness the full power of Maya and make the software handle repetitive operations for you.
As youl]ll see, you don(t need to learn the entire scripting language in order to customize your
workspace for automation and efficiency. The last five chapters provide an in-depth look at the
advanced topic of particle dynamics and a hands-on introduction to Mayal s newest and most
powerful tool, Paint Effects.

In fact, if youlire beyond the [Jabsolute beginner(] stage, you can find valuable information in
practically every chapter. Scan through the Table of Contents to find the topics youlre most
interested in, or check the [/WhatlIs New in Maya 2] notes to see what new features are covered
in a chapter. Again, everyone who tries out the exercises will find a wealth of fun, useful,
educational, and sometimes dazzling projects.

Note As an added attraction, and to inspire you to create dazzling work of your own, wellve
collected 16 pages of some of the most beautiful color illustrations created in Maya.
Youllll see artwork developed in the exercises, along with pictures and animation stills
created by the authors and other Maya artists, with hints about the Maya tools they
used.
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How This Book Is Organized

Depending on your interests and skill level, you can either study each chapter from beginning to
end or start with what you need to know first. HerelIs a quick guide to what each part and chapter
covers.

Part I: Maya Fundamentals introduces Maya and its tools with the following topics:

Chapter 1: Your First Maya Animation uses a hands-on examplel1building and launching a

rocket shiplto introduce the basic elements of Maya: modeling, texturing, lighting, animation,
dynamics and rendering. This provides a good foundation if you aren(]t accustomed to using Maya.

Next we explore the Maya interface further in Chapter 2: The Maya Interface. We look in depth at

the elements that make up models and windows, and the various menus and interfaces youl Il
work with.

In Chapter 3: Technigues for Speeding Up Workflow, we introduce Maya tools that allow you to
work efficiently, with the largest amount of screen real estate and in the fastest way.

Chapter 4: The Hypergraph: Your Roadmap to a Scene shows how the Hypergraph (or

dependency graph) gives Maya its power. The Hypergraph is the heart of Maya, bringing together
all of its elements. Don(Jt underestimate its power and simplicity.

Part II: Modeling offers a detailed exploration of Mayals modeling techniques:

Chapter 5: Modeling Basics uses simple objects to introduce basic modeling concepts and Maya

1s way of implementing them. The example projects are a great way to learn about construction
history.

In Chapter 6: NURBS Modeling we open up the world of NURBS modeling, showing what
elements make up a NURBS surface, how to edit them, and finally how to apply these concepts by
modeling an aftershave bottle. As we introduce more tools, you(lll create a more advanced
aftershave bottle, and finally a human face.
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Chapter 7: Polygon Modeling explores the basic ingredients that make up a polygonal model and

how to edit them. Extrusions, UV mapping, edge smoothing and model smoothing are also
explored. The hands-on project is the creation of a human hand in polygons.

All the work youllve done so far leads up to Chapter 8: Organic Modeling. In this chapter, we
show you how to take a dog from a sketch to a finished model.

Chapter 9: Working with Artisan, is a guided tour of Artisan. Youllll learn why it[]s such a useful

set of tools and what you can do with it besides just [identing’] your models, and youl]ll get a
preview of MEL scripting in Artisan[ls MEL script painting function.

Part Ill: Animation shows how to add motion to models youl ve created:

In Chapter 10: Animating in Maya you will get started creating, controlling, and editing animation

in Maya. We take our human model further by using Set Driven Keys to control our polygonal
human hands(] fingers.

In Chapter 11: Paths and Bones you are introduced to setting up skeletons correctly the first time,
and youllll learn how to animate cameras and objects properly and quickly, with motion paths.

Chapter 12: Deformers and Chapter 13: Skinning and Character Setup show you how to use

deformers to add secondary animation to your Inverse Kinematics (IK) characters, and also how to
use these deformers to create facial expressions and phonemes.

Chapter 14: Character Animation: a Walk Cycle and More introduces and explains walk cycles,

showing how to add emotion to your character’’s movements. Youllll also learn how to animate
run cycles, catching and throwing a ball, and more complex movements such as somersaults.

In Chapter 15: Working with Rigid Body Dynamics you will learn what rigid bodies are and how
to control them, how to use fields and forces for different results, and how to [Ibake( the animation
when you are done, speeding up interactivity and ensuring that no discrepancies occur while batch
rendering.

Part IV: Working with MEL shows how to make the Maya Embedded Language work for you,
even if youlre not a programmer:

Chapter 16: MEL Basics is a jumping-off point for beginning MEL users, ending with examples
that put the theories into practice.

Chapter 17: Programming with MEL takes MEL scripting further, showing you how to create,
debug, and edit MEL scripts and MEL interfaces.

Part V: Rendering takes you through the details of producing rendered images and animations:

Chapter 18: Rendering Basics explores the way Maya defines a rendered image, how to use
Interactive Photorealistic Rendering (IPR), image planes, and Depth of Field. You will also learn
how to set up renders that allow for changes to be made quickly and without rerendering the entire
animation.

With Chapter 19: Shading and Texturing Surfaces you will learn how to texture surfaces right the

first time, and how to create effects with layered shaders that would be hard or impossible without
them. The examples used are those of texturing the dog model and the clothing and skin of the
child model.
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Chapter 20: Lighting examines the Maya lighting system, the shadow types available, effects you
can add to lights, and proper studio lighting of your subjects. You will learn how to balance speed
and quality with depth-mapped shadows and when to use raytraced shadows, as well as fog, light
color, glows and halos.

Part VI: Advanced Maya Effects extends your Maya skills to work with particles and soft bodies,
as well as the new Paint Effects tool:

In Chapter 21: Particle Basics we show you how and when to use particles, how to control them,
and give you several examples of uses for them.

Then, in Chapter 22: Particle Rendering, we show you the different ways to render particles, and
why each has its own place in your rendering pipeline.

With Chapter 23: Using Particle Expressions and Ramps we really get our hands wet with

particles, as we show you how to add expressions to grow and move the particles, as well as to
define their lifespan and what happens to them at death.

Chapter 24: Dynamics of Soft Bodies takes the particle and rigid body knowledge you have
gained, and puts it to use in soft body simulation. We cover Goal Weights, springs, contraints and
more. The chapter concludes with two great uses of soft bodies: simulated water ripples from a
fountain and a water tentacle out of science fiction.

Chapter 25: Paint Effects takes you into the world of the newest Maya tool. You will learn what it
can do and what its hundreds of attributes mean, to help you immediately understand and start
using Paint Effects. The tutorial that ends the chapter takes you step-by-step into adding real hair
to the child model, explaining how to approach it and why each step is taken.

Finally, the Appendix offers some food for thought as Perry Harovas and John Kundert-Gibbs

interview four of the leading lights in animation and computer graphics. Youllll learn about how
Maya was created and the challenges it may tackle next; how the new Paint Effects tool was
developed; the philosophy behind the Maya user interface; and how Maya was used in the latest
Star Wars movie.

Topsy
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Hardware and Software Considerations

Maya 2 Complete is available for both Windows NT and IRIX platforms. Alias|Wavefront has been
able to implement the same feature set and user interface on both platforms, so all of the
information in this book applies to both NT and IRIX. The CD-ROM accompanying this book,
however, has been tested only on NT; so we cannot guarantee that all parts of it will work exactly
as described on IRIX systems.

Alias|Wavefront provides a Qualification Chart in the printed documentation and on its Web site
(wwv. al i aswavefront.conf qual charts), certifying particular combinations of processors,

operating system versions, graphics cards, and drivers for operation with Maya NT. Be sure to
check this chart for your configuration.

Alias|Wavefront lists the following minimum hardware requirements for running Maya Complete on
Windows NT; to work at a comfortable pace, youlll probably want more processor speed, RAM,
and disk space:

Pentium processor, at least 200MHz

" 128MB RAM

" CD-ROM drive

High-performance graphics card. See the Qualification Chart for current recommendations.
Hardware lock provided by Alias|Wavefront with the Maya shipment

Three-button mouse with mouse driver software. The Microsoft Intellimouse is not supported in
this release.

Sound card (optional)
Wacom tablet (optional)

Magellan Spaceball (optional)
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" Disk space as follows for an NTFS file system (for a FAT file system, space requirements would
be approximately doubled)

" 220MB for Maya Complete

" Up to 15MB temporary space on the C: drive to start the installation program
4 MB for Invigorator

" 45 MB for Fusion Lite

The minimum software requirments are as follows:

" Windows NT 4.0 (with Service Pack 5)

TCP/IP network protocol software (for Maya batch rendering and other features)
Web browser: Netscape Navigator 3.0 or Internet Explorer 3.0 (or higher)

" Graphics card driver software (available from the card manufacturer(]s web site)
Appropriate driver software for optional hardware

Appropriate networking software and hardware if you plan to use and share files on IRIX
workstations

Top £
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What[ls Next?

By the time you finish this book, youllll be well on your way to mastery of Maya 2. A number of
chapters offer suggestions for further reading related to animation and 3D graphics, and the
accompanying CD contains links to some of the most important Web sites in the field. Be sure to
check the sites maintained by Perry Harovas (ww. | i ght housepost . com and Sybex

(ww. sybex. com) for updates and bonus material as Maya evolves.

As you work through this book and begin exploring Maya on your own, youllll probably think of
topics youlld like us to cover further and other improvements we can make. You can use the Sybex
Web site to provide feedback (click the Contact link and then the Book Content Issues link to
display a form where you can type your comments) or send e-mail directly to Perry Harovas
(perry@e. conm), John Kundert-Gibbs (j kundert @ul | dog. unca. edu), or Peter Lee

(pet er 3d@norme. com).

Now it(]s up to you to make the most of the tools that Maya offers. Have fun, and remember that
the most important tool is your own imagination!

Tops}
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Part I: Maya Fundamentals

Chapter List

Chapter 1: Your First Maya Animation

Chapter 2: The Maya Interface

Chapter 3: Techniques for Speeding Up Workflow

Chapter 4: The HypergraphOYour Roadmap to a Scene
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Part Overview
Create your first Maya animation
Use the Maya interface
Speed up your workflow

Use the Hypergraph tool effectively
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Chapter 1: Your First Maya Animation

Overview

Welcome to Mastering Maya 2 Complete! Although this book will give you a great deal of in-depth
knowledge about all aspects of Maya Complete, if youllre like us, yould probably like to get your
feet wet before bothering with the nuts and bolts of the program. Well that( s what this chapter is
here for: youlll try out modeling, keyframing, texturing, and using Mayals built-in dynamics, all in
one animation that shows off the power of Mayalls interface and renderer. You(lll also learn the
basics of maneuvering around a Maya scene, and youllll start to see where adjusting various
options would lead to different results.

While we won(]t deal with theory or do a lot of explaining in this chapter (that( s what the rest of the
book is for!), if you follow along, you should get a very good idea of what Maya is about and how
you can use it in your future endeavors.

Before you start the animation in this chapter, take a few minutes to read through the Introduction
to this book. It contains information that will make it easier to work through the tutorials, and it will
give you an overview of how to best use the book to get the results you want.

If you are already familiar with other 3D animation packages, going through this chapter should get
you ready to use Maya proficiently. If you are new to the whole world of 3D animation, or if you
would like a little more grounding in the fundamentals of Maya, you may want to read Chapters 2

and 3 before reading this chapter. Those two chapters will get you up to speed on both the Maya
interface and many of the conventions of 3D animation.

But enough talk[llet[1s do some animating!
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Setting the Scene: Modeling

In this chapter, welre going to build, texture, light, and animate a little rocket ship that takes off,
loses power after a couple of seconds, and crashes back to earth.

While this modeling and animation project is a bit simplified, it is definitely a [Treal world[] example
of work you can do in Maya. Don(t get discouraged if things don(Jt turn out well immediately
(especially if you are new to 3D modeling and animation). Remember that you can return to this
project as you progress through the book, refining your work. Given a bit of time and practice, you
should be able to get this project looking very goodiieven if youllve never done 3D work before! To
give you an idea of what youl Ire working toward, here(s a still shot from the completed animation.
(To get the full effect, see the Chapter 1 Color Gallery on the CD).

The first step to almost any animation in Maya is to build your scene elements; therefore, well
build the rocket (and ground) as our first step. To build our little ship, welll use just a couple of the
many different modeling techniques Maya has available for you.
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1. First, let(Js create a project and save our file, so it has a home. Open Maya by double-clicking
its desktop icon. Now, from the File menu, choose File @ Project @ New. In the New Project
options window, click the Use Defaults button, type in a name for your project (something like
rocketProject) in the Scene File Locations text box, and click Accept to accept these choices.
You now have your project saved in your default directory on your hard drive. To save your
actual scene, you need to choose File @ Save Scene As, and then choose an appropriate
name for the file (like r ocket 1. ma).

Tip Your project consists of several folders (or directories) of information about the scene
(which is where your scene file is stored), any rendering jobs, source images, output
images, textures, and so forth. Whenever you first create a new scene in Maya, there are
two steps to saving: first, save your project (which contains all the proper places for Maya
to store your project(’s information), and then save the actual scene file.

Warning Maya is based on the Unix operating system, which means you must never use
spaces in your filenames{leven if youllre running the NT version of Maya. If you do,
Maya will give you an error when you try to open your scene later, and you won[t
be able to access your earlier work! The operating system will allow you to save
according to its filename conventions, but Mayal s file system won[t recognize any
names with spaces.

Tip Itis a very good idea to append a number to the name of every scene (for example,
rocketl). As you work, you will want to save your scene often, in case you run into any
problems, and, rather than just saving over your old scene, you should save a new scene
each time, numbered sequentially (rocket2, rocket3, and so on). Every time you are told
to save in this project, remember to save a new file with a higher number. If you are
concerned about disk space on your hard drive, you can erase earlier versions of your
project as you work through later ones. We generally save about

2. One you have saved your project and file, look over the interface for a moment (see Chapter 2

for a tour of the interface if you have never used Maya before). Then change your scene
window from the default perspective view to a [Ifour view(] of the scene by first clicking in the
scene (big) window and then pressing and releasing the spacebar quickly. Your scene window
should change to four smaller panes, each labeled for its view angle (top, side, front and persp
[perspective). Select the side view by clicking your mouse inside this pane, then press and
release the spacebar quickly again to make the side view take up the entire viewing pane.
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Note If switching between panes is difficult for you (or if you are completely new to Maya),

you should read through Chapter 2 to learn about the Maya interface, before
continuing in this chapter.

To create the body of the rocket, wellll use an EP (Edit Point) curve tool to define four points that
make up the rocket(Is outline, and then [Irevolvel this curve into a surface.

3.

Pick the EP Curve tool (Create @ EP Curve Tool); your cursor should turn into a cross,
indicating that youlIre now using the EP Curve tool. Because we want the first (top) point of the
curve to lie directly on the Y axis (the thick vertical line at the center of the pane), we need to
turn on the [Isnap to grid(] button before we create the first point on the curveliclick the Snap
to Grid button on the Status Line in Maya (the topmost toolbar).

%¥t%
L | Snap o grds
T T .

A little below the top of the window, where the X axis meets one of the other grid lines, click
once (with your left mouse button) to create your first point. Now turn off the Snap to Grid
button (click it again), and create three more points, approximately like the following image. If
you hold down the mouse button when you click to create a point, you can move that point
around until you like its positioning; you can also hit the backspace key to remove the last point
you made. When you are satisfied with the shape of the ship, hit the Enter key to save the
points (the curve will turn green).

Our next step is to create an actual surface from our outline. Be sure Modeling is showing on
the Status Line (at the far left top of the screen). If not, choose it from the pop-up menu there.
Now revolve the curve by choosing Surfaces @ Revolve @.

Tip The @ symbol in Maya is known as an option box. Selecting this box with your mouse will
open a window where you can change the options of your command(lin this case, the
Revolve command.

In the Revolve options window, click the Reset button and then set the segments to 16 (instead
of the default 8). Click the Revolve button and close the options window. You should now see
your curve transformed into a squat looking rocket ship body! To see your rocket ship shaded,
hit the 3 key (on the main keyboard; not the numeric keypad) and the 6 keylIthe 3 key changes
your view to high-resolution, while the 6 key turns on flat shading mode (instead of wire frame).
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7. Rename your object (shown in the Channel box, at the right of the main window) from
revolvedSurface1 to something more appropriate, like body: click once on the name
(revolvedSurface1) and type in your new name, replacing the old one. Save your work now.

Tip If you donl]t see the object name listed (and a Channels menu directly above it), try
holding down the Ctrl key and pressing the A key. This should change your view to the
Channel box view.

Tip If something goes wrong on this or any step in the project, remember that you can always
hit the Z (undo) key to move back one or more steps in your work.
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8. Now we need to build our rocket engine exhaust nozzle. Wellll use the same method we
learned to create the rocket itself: Choose the EP curve tool (or hit the Y key, which will
reselect the last used tool for you), and then click several points in the shape of an exhaust
cone.

Tip To make the size (scale) of the curve easier to see, try creating the exhaust nozzle
directly below the rocket body.

9. When you are satisfied with the look of your exhaust nozzle, hit the Enter key and, while the
engine is still selected (green), choose Surfaces @ Revolve to revolve the engine (note that we
don(t have to use the options this time; this revolve operation will use the same options you
set for the rocket body last time). Hit the 3 key to smooth out the view of the engine nozzle;
then rename the object (in the Channel box) from revolvedSurface2 to nozzle and save your
work.

10. We now need to move the engine into the base of the rocket. Choose the engine (if its not
green, click or drag a selection marquee on the enginellbe sure not to highlight the rocket
body), then press the W key to bring up the Move tool. You should see several colored arrows
(above the engine) around a yellow box. Click and drag up on the green arrow until the nozzle
is where you want it to be.

Maya Shortcut Keys
The QWERTY keys (across the top left of your keyboard) are shortcut keys. Memorize these
keys nowl]using shortcut keys is one secret to getting work done in Maya quickly! Herels
the function for each one:

" The Q key puts Maya into [Iselect[] mode (where you can only select, not modify, scene
elements).
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The W key places Maya in Move mode.
The E key places Maya in Rotate mode.
The R key places Maya in Scale mode (not rotate mode!).

The T key places Maya in Manipulator mode (we won(t deal with this tool in our work
here).

Finally, the Y key places Maya in whatever mode(Ibesides Move, Scale, and Rotatel lwas
last chosen (the EP Curve Tool, in our work).

11.

Now let[ s create a cockpit for our ship from a default sphere. Click the sphere (ball) button on
your tool shelf, or choose Create @ NURBS Primitives @ Sphere (remember to press the 3 key
to display the sphere in hi-res mode). You won[t be able to see the sphere, as it is currently
inside the rocket body, so change to Move mode (press the W key) and move the sphere to the
right of the rocket body. Now change to scale mode (the R key) and stretch the sphere up until
it is about twice as tall as it is thick, by pulling the green scale handle up. Finally, change back
to Move mode (the W key) and move the sphere into position near the front end of the rocket
body. Be sure to change the name of the object (in the Channel box) from nurbsSphere1 to
cockpit, and save your work.

Note If you are not familiar with shelves, see Chapter 2 for an introduction to them.

12.

No space ship would be complete without some fancy fins on it. Wellll create one fin using a
default cone, and then adjust its points to make it look more like a fin. Choose Create @
Polygon Primitives @ Cone @, set the Subdivisions along Height option to 5 (instead of 1), click
Create and close the Cone Options window; then name the cone finl. Set Maya to Move
mode, and then move the cone out so it is below the cockpit. Now change to Rotate mode (the
E key) and rotate the cone so it points away from the side of the ship. To do this, grab the
outermost ring of the Rotate tool and drag to the right.
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13.

14.

The fin is almost correctly placed, but it[1s currently much too small. Change to scale mode
(the R key), and then scale the whole cone out (click the yellow box in the center, and then
drag to the right) until it is the right size. Welre getting closer, but now the cone has been
scaled out in all directions. To fix this, change to four-view mode (press the spacebar quickly),
and, in front or top view, click on the red (X axis) scale button and scale the fin so it is thin in
that dimension.

I

Now that the conef/fin is thin, return to the side view (click in the side view, and then press and
release the spacebar). Highlight the fin so it is green; then press the F8 key to go into
Component selection mode. Drag a selection marquee around the point at the tip (it will turn
yellow), and then move that point down so it is about as low as the exhaust nozzle-don([t worry
that it looks very angular right now. Next, draw a selection marquee around the second row of
points in from the tip (be sure to select only this row), and move them down some as well.
Finally, choose the bottom set of points on the next two rows in (toward the body), and move
them up a bit. You should now have a curved fin. Save your work.
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15.

16.

17.

18.

19.

When you like the shape of the fin, press the F8 key again to return to Object mode. While the
fin is nice, it could use some smoothing. Be sure the fin is still selected (green), and then
choose Edit Polygons @ Smooth to smooth out the angles between polygon facets. At this
point, you might wish to move the fin in toward the body more, so there is no gap between the
fin and body.

Great, we have one fin. Now we need to make two more. Rather than model these new fins, let
"Is make Maya do the work. First, we need to move the pivot point of the fin (the point around
which it rotates) to 0 on the X and Z axes, then wellll just tell Maya to make two duplicates and
rotate them.

Click on the fin to highlight it, press the Insert key on your keyboard, click the blue handle (it
may be difficult to see), and drag it to the center line. To see if the pivot point is close to 0, look
at the feedback line (just above the scene panel) and watch the Z component move. Stop
when you are as close to 0 as you can get. When the pivot point has been moved, press the
Insert key again to return to Normal mode.

Now choose Edit @ Duplicate @ and, in the options window, click the Reset button, and then
set Rotate Y (the middle box) to 120 (120 degrees, or one third of a circle), and Set Number of
Copies to 2. Press Duplicate and close the window. You will now have three fins spaced evenly
around the body of the shiplJMaya even names the other fins fin2 and fin3 for you!

As a last step, we need to make some ground for our rocket to take off from. Choose Create @
NURBS Primitives @ Plane @, click the Reset button (in the options window), and then set the
Width to 1000 (so the ground is very big). Click Create and Close; then rename the plane
ground. You(lll note that the plane is right in the middle of the rocket. Using the Move tool,
move the plane down until it is a significant distance below the shipidon(t let the rocket body,
fins, or nozzle touch the plane, or you will have big problems later in this chapter!
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20. Now that we have all of our pieces, we need to get rid of the construction history for each of
them, and then erase the curves that generated them (otherwise welll have problems later on
in the animation process). First, select everything in the scene (or RM choose Select All in the
scene window); then choose Edit @ Delete by Type @ History. Now find the curves you used to
build the body and nozzle of the rocket (you can choose any component of the rocket and then
use the right and left arrow keys to [Iscroll’] through all the components(ior you can use the
outliner or hypergraph to find the curves). When you have each curve selected, just hit the
Backspace key to delete it.

Note If the phrase ['RM choose(] is unfamiliar, see the list of Maya three-button mouse
operations in Chapter 2.

21. As a last step, we need to make all our rocket components into one group (welJll call it rocket),
and move the pivot point of our rocket down to the ground plane (the reason for this will be
apparent as we animate the ship).

22. Drag a selection marquee around the ship and all its components (be sure not to include the
ground, though!); then hold down the Ctrl key and press G. This creates a new group (called
groupl) that contains all the pieces of the rocket we have modeled. Rename this group rocket.

Tip In the future, if you click on any component of the rocket (the body, say) and press the
up-arrow key, Maya will automatically move up the group(Js hierarchy and choose the
rocket group for you.

23. Be sure the rocket group is still selected (check to see that its name is showing in the Channel
box); then press the Insert key. Move the pivot point down (using the green handle) until it is
below the bottom of the nozzle. Moving the pivot point will be important when we animate the
scale of the ship (otherwise the ship will scale around its middle, instead of its bottom). Be sure
to press the Insert key again when you are done moving the pivot point. Save your work.
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24. Let[]s take a look at our handiwork. Change to perspective view in the scene panel (remember
the spacebar trick), change to shaded mode (press the 6 key), and then rotate around your
ship by holding down the Alt key and left mouse button (LM button) and dragging around the
scene window.

If your results are very different from those you see in the book, you may wish to return to the area
that is different and rework it until you are satisfied with the results.

Save your work and take a breakIgood job so far!
Top gy
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Texturing Your Models Using the Hypershade

You might find the model youllve created so far a bit& well& gray. Let( s remedy that situation now
by adding materials to the different model elements, giving them a bit more color and interest. To
create these materials, welll use the new Hypershade in version 2 of Maya (if you have a copy of
Maya 1, try to follow along as best you can using the Multilister instead of the hypershade).

Note Materials in Maya are the general container for a shading network, which gives an
object its color, transparency, reflectivity, and so forth. Normally, you create a material,
then edit the material(Js settings or add textures (images or procedural textures) to it to
get the look you want. Think of materials in Maya as your own virtual paint can.

1. Select the cockpit and then choose Window @ Hypershade, opening the Hypershade window.

2. To create a new material, look down the left-hand side of the Hypershade until you find the
Create section. Choose the Phong shader (the very center sphere) and, with your middle
mouse button, drag (MM drag) the phong material into the window on the right. Name the
window cockpitPhong by holding down the Ctrl key, double-clicking the default name
(phongl), and then typing in the new name.
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3. To assign this new material to the cockpit, just MM drag the material ball onto the cockpit in the
scene window. Because the phong material is still gray, you won(t see much difference yet.

4. To adjust the color of the new material, double-click it in the Hypershade. This will open the

Attribute Editor (to the right of the scene panel or in its own floating window), with several
options you can control for color and other attributes.
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5. All wellre interested in for the cockpit is its color. Click on the gray rectangle next to the word
color, and, in the color picker that pops up, choose a very dark blue (almost black) color. You
can watch the cockpit itself change as you adjust the color. When you get a color you like, click
the Accept button.

6. Letlls make another phong material for the body of the rocket. MM drag a phong material onto
the right side of the Hypershade window, and then rename this material bodyPhong. Now MM
drag the material ball onto the body of the rocket.
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7. First, adjust the color of the new material to a very pale blue-gray (the color of brushed

aluminum). To make this work right, youllll need to set the saturation of your color very low (we
set it to 0.075).

8. When you accept the color, youllll probably notice that the highlights on the rocket body are
big and ugly. Fortunately, we can compensate for this. In the Attribute Editor, set the Cosine
Power (the size of the highlight) to a large number, like 75, and set the Specular color to a

darker gray (drag the slider to the left). When you finish, you should have a more pleasing
highlight.

9. To create the ground shade (we don[lt want a highlight on the ground!), let(Is use the lambert
shader, which cannot create a highlight. MM drag a lambert material (top right) onto the right
side of the Hypershade; then rename it groundLambert. Then MM drag the new material onto
the ground plane, assigning it to the plane.

10. In the Attribute Editor, set the color of the ground plane to a dusty orange-yellow (a desert dirt
color).

11. The last two materials welJll make will be a bit more interesting. First, let['s create a material
with a procedural texture for the nozzle. Create a new phong shader, name it nozzlePhong,
and assign it to the nozzle.

12. Instead of assigning a color to the new material, click the little checkerboard next to it (to the

right of the color slider). This will bring up the Create Render Node window. Click on the
Checker button, and your material will have a checker pattern to it.

= =

w PEidaing

13. While this texture as it currently looks might be all right for playing checkers, it['s not what we
Ire after. In the Attribute Editor, make both of the colors in the checker pattern a shade of gray
(drag the sliders next to the color swatches). Finally, decrease the Contrast setting to about
0.7. These changes will make the pattern much subtler.

14. Now click on the place2Dtexture1 tab (at the top of the Attribute Editor) and set the Repeat UV

to 16 and 0.5, respectively. This will give the nozzle the ringed appearance common to rocket
nozzles.
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15. Finally, let(Is create the fin material, using a ramp to get our effect. First, create a new phong
material (called finPhong), and assign it to all three fins[lyou will probably have to rotate the
scene panel in order to see all three fins so you can do this.

16. In the Attribute Editor, click the checker box next to Color again to bring up the Create Render
Node window. Choose Ramp from the list of 2D textures. You should see a default ramp
appear, and all the fins should have the colors applied to them.
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17. While the smooth transitions of the default ramp are nice, theylire not what we need for our
fins. From the Interpolation pop-up menu, choose None. This turns off the smooth interpolation
of the colors, making the ramp a series of color bars.

18. To change the ramp colors, select the ramp node (the circle to the left of the color bar) and
then click on the Selected Color swatch to bring up the color picker. To create a new color
node, just click in the color swatch where you want it. To move a color up or down, drag the
circle on the left of the color bar. Finally, to remove a color, click on the box to the right of the
color bar. You can use whatever colors you like for the ramp, but when you are finished, you
should have something like the following.
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We now have a fully textured ship and ground plane. While none of these materials is terribly
complex, they give the ship some color, and add to the cartoonish feel of the world welre creating.
To be able to see our ship when we render it, wellll next need to add some lights to the scene.

Top £
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Lighting the Scene

To light this scene, wellll add four lights: one ambient light to shade the whole scene, and three
spotlights. This lighting setup will give the scene a night-time quality, which is a bit more fun than
one big light for the sun. Additionally, welll make two of the lights [track[] (or aim toward) the ship
at all times.

1. First, letl]s create our ambient light. Select Rendering from the pop-up menu at the top left of
the screen. Then, choose Lights @ Create Ambient Light &. In the options box, set the intensity
to 0.2, and then click Create and Close.

Tip To see how the scene is lit so far, press the 7 key on your keyboard to go into lighted
mode (the scene should be almost dark). Press the 6 key to return to flat shaded mode.

2. Now letlls create our spotlights. From the shelf, choose Lights @ Create Spot Light &. In the
option window, click the Reset button, and then set the penumbra angle to 10 (this fades the
edges of the spotlight). Click Create and Close. Rename this light frontSpot (if the Channel
box isn(Jt open, press Ctrl+A to toggle it back on). Press the W key to get into Move mode, and
then move the light up and away from the ship, toward the camera. Be sure the light is above
the rocket by a significant amount; otherwise, it won(t light the ground below the ship (which
gives depth and solidity to the scene).
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Tip To move your lights, you will need to use the top and side views (use the spacebar to
see these views), and scale these views out by holding down the Alt key, along with the
left and middle mouse buttons, and dragging to the left in each window pane.

3. Because we want this spotlight to aim at the ship at all times, let’Is add an aim constraint to it.
First, click on any part of the ship; then press the up-arrow key (be sure the Channel box says
rocket in its title area). Then, holding down the Shift key, click (or drag around) the light,
highlighting it as well. Finally, from the Animation menu set (choose Animation from the top-left
pop-up menu), choose Constrain @ Aim. The focus of the spotlight will now be locked onto the
rocket, wherever it goes.

4. We now need to create another light, this one off to the right side of the ship. Create a new
spotlight (Lights @ Create Spot Light), call it rightSideSpot, and move it off to the right of (and
above) the ship.

5. We want this light to follow the ship as well, so welll do the same trick again: First, select the
rocket (remember to press the up-arrow), then Shift+select the rightSideSpot light. Finally,
choose Constrain @ Aim to force the light to look at the ship.

6. Finally, let[ls create our last spotlight (which will stay pointed at the launch area). Once again,
create a spotlight; then name the new light leftSideSpot, and move it to the left and above the
rocket.

7. As we wonl]t be auto-aiming the light, wellll need to do it manually. In the top view (with the
light still selected), from the panel menu at the top of the top view panel, choose Panel @ Look
Through Selected to change the view to show what the light sees (nothing at this point). Rotate
the view until the rocket is centered in the view (hold down the Alt key and drag with the left
mouse button). To return to top view, choose Panel @ Orthographic @ Top.
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8. To see how your scene is lit, press the 7 key again. It should be well (and evenly) lit across the
ship and the ground near it. If not, try moving your lights around, or increasing their intensity.

9. Save your work and take a break. Good job so far!

Tip Itis often difficult to see how well lit your scene is using the flat (openGL) renderer. To
get a better view of your scene, choose Render @ Render into New Window from the
Rendering menu set (the top-left pop-up menu). This will create a quick little rendering of
your scene.

<D

Top £
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Animating the Scene

If things haven(t been fun and interesting enough so far, welre really going to have fun here: We
Jll animate our little ship, and use some of the power of Mayalls dynamics engine to bring it back
to earth.

Keyframed Animation

First we need to create a keyframe animation of the ship about to take off. For our simple
animation, wellll only animate the scale of the ship as it squashes, getting ready for takeoff, and
then stretches as it [1leaps(] off the ground. This is classic cartoon anticipation and overshoot[lyou
[l recognize the effect from any old Tex Avery cartoons you run across.

Note Keyframe is an old animation term for important moments in an animation (key
frames). In digital animation, you tell the computer which frames are important (the
keyframes), and the computer [lin-betweens(] the rest of the frames between these
key frames, creating an animation.

1. To create the initial keyframe, first be sure youl ire on the first frame of the animation (use the

VCR-like controls at the bottom-right of the screen, and check to see that the timeline marker is
at1).

2. Next, select the rocket (be sure itl s the whole rocket, and not just the body); then, in the
Channel box, drag your mouse over the names of the three scale channels (scale X, Y, and Z).
Then, with the right mouse button over the selected channels, choose (RM choose) Key

Selected from the pop-up menu. The channels for scale should turn orange, indicating that they
Cre now keyframed.
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3. Once you have created your first keyframe manually, you can make Maya automatically
keyframe your channels from that point on. Check to be sure the auto-keyframe option is on by
verifying that the key icon at the bottom-right of the screen (below the VCR-like time controls) is
red. If itC]s not, simply click on it to turn it red.

Byt kephame Dggls

4. Now we need to make our animation longer (it defaults to 24 frames, or one second of
animation). In the number field for the end time (to the right of the time range slider), set the
frame range to 100 frames[a bit over four seconds.

2

I [1-00 ==

flm [ Juemo

Note Maya defaults to 24 frames per secondIfilm speed. Thus, 24 frames are one second,
and 96 frames are four seconds.

5. Move the time marker (the gray bar in the time slider) out to 48 frames (2 seconds) by dragging
it across the time sliderJor just click about where the 48th frame would be. Be sure your rocket
is still selected, and then enter scale mode (R key) and scale down the Y (green) axis so that
the rocket becomes shorter (a scale of about 0.7 on the Y axis channel should do). You may
notice that this simply shrinks the rocket; we also need to scale out the X and Z axes to make
the rocket appear more squashed. While we could do this via the X and Z scale handles, it is
easier to do so in the Channel box itself. Click in the scale X box, and then enter a value of 1.4.
Do the same in the scale Z box. Your rocket should now look squashed.
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6. We now need to hold this squashed look for some frames (a hold keyframe). Move the time
marker to frame 60, select the scale X, Y, and Z channel names again, and RM choose Key
Selected (alternatively, you could reenter the numbers you had before, forcing Maya to create
a new keyframe via the auto-keyframe option).

7. Atthis point, itlJs a good idea to play back your animation to see how it looks so far. Click the
Rewind button on the VCR-like controls (or press Alt+Shift+V); then click the Play button (or
press Alt+V) to play the animation. The rocket should squash down and then hold its
appearancelland then the animation loops and repeats itself.

8. Now letl]s make the rocket stretch out, as if stretching to take off from the ground (don(t worry
for now that it[Js not moving up). Move to frame 70 and set the X, Y, and Z scales to 0.7, 1.4,
and 0.7, respectively (the rocket should look stretched out now).

9. We need another hold keyframe (with the rocket stretched out), so move to frame 78, choose
the scale channels, and RM choose Key Selected once again.

10. Now move to frame 90 (close to four seconds), and reset all the scale channels to 1the ship
will now return to its original shape at 90 frames. When you play back the animation, you
should see the rocket squash, preparing for takeoff, then stretch up (as it takes off(ldon(t
worry, wellll take care of that next!), and finally return to its original shape. If you don(t like
how the animation runs, you can Shift+click on any keyframe (highlighting it in red), and then
drag that keyframe left or right on the timeline, thereby adjusting the speed of the animation
between each keyframe.

Using Dynamics for Animation

Wellve completed our keyframed animation for this project. Now let['s make Maya do the rest of
the work. Wellll make the ship rise into the air by giving it a force (or impulse), and then drag it
back down using gravity. Finally, wellll make the ground and rocket collide. To do all this, welll
use what is known as rigid body dynamics to tell Maya what forces act on our object (the rocket).
As explained in Chapter 15, Maya (specifically, its dynamics engine) will use our input to do all the
calculations necessary for realistic movement.

1. First, we need to make both the rocket and ground rigid bodies, so they(ll react to each other
and the forces we apply to them. Select the ground plane, and then change to the Dynamics
menu set (from the pop-up menu at the top left of your screen). Choose Bodies @ Create
Passive Rigid Body @. (Be sure not to select Active!) In the options window, set the Static and
Dynamic Friction to 0.5, and set the Bounciness to 0.2. Click Create and Close to create the
rigid body.

2. Now letlls make the rocket a rigid body. Select any of the rocket!|s body parts and press the
up-arrow (be sure rocket is the name selected in the Channel box). Choose Bodies @ Create
Passive Rigid Body @. In the options window, set the rocketl1s mass to 1000, set the Impulse
Y to 5000, and set the Impulse Position Y to 12 (this forces the impulse to be above the rocket
s body, so the rocket won(it spin around when you launch it). Click Create and Close.
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Tip If you get an error when you try to create the rocket(s rigid body, check (using the
hypergraph or outliner) to be sure you have erased the two curves for the nozzle and
body of the rocket. If you haven(t, do solthis should take care of any error messages.

3. With the rocket still selected, choose Fields @ Create Gravity @. In the options window, set the
magnitude of gravity to 25 (this setting is far heavier than Earth(1s gravity, which is 9.8, but it
makes the animation look better!), and then click Create and Close. Because the rocket was
selected when you created the gravity field, it will be [lattached!] to gravity (that is, affected by
it).

4. |If you play back the animation now, you will see that it looks just the same as before. That(Is
because our rocket is still a passive rigid body (meaning that no forces can affect it). What we
have to do is keyframe the rocket to be an active rigid body just at the frame where it should
take off. Be sure the rocket is selected, and then move to frame 62. Under the Shapes node (in
the Channel box), you should see a channel called Active (toward the bottom) that is set to off.
Click once on the text (the word Active), and then RM choose Key Selected to set a keyframe.
Now move to frame 63, click in the text box that says off, and type in the word on. This will set
a keyframe, turning the rocket(s rigid body on, so it can now be affected by forces.

5. Before you play back the animation, youlll want it to run longer. Set the playback length to
1000 instead of 100. (Type 1000 in the end-time number box just to the right of the time range
slider.) The frame range should now go from 1 to 1000. Rewind and play back the animation:
you should see the rocket zoom off into parts unknown.

Tip If the rocket gets stuck in the ground, youllve got a rigid body interpenetration error, a
problem youlJll learn more about in Chapter 15. To fix it, move the ground down a bit and

run the animation again.

Warning When playing back dynamics animations, it is extremely important to rewind the
animation before you play it back each time. If you don(t, Maya will become
confused about its calculations, and you will see very strange results!

6. To make our ship stop going up and up, we need to turn off our impulse. Go to frame 104 (with
the rocket still selected), select the channel for Impulse Y, and RM choose Key Selected. Move
to frame 105, and type 0 in the Impulse Y number field (setting the impulse to 0 from this point
on). When you play back the animation, the rocket should rise out of sight, and then, around
frame 450, crash back down into the ground, bouncing around until it comes to rest.

Tip To see the animation better, try zooming your camera back (press Alt with the left and
middle mouse buttons, and drag left)[this is called scaling the view. Also, if you don(t
like the way the rocket bounces off the ground, you can set the groundJs bounciness
setting to lower (or higher), and you can change the rocketls impulse setting from 5000
at the start to some other very similar number (like 5001). This small change will make
the bounces go in very different directions.

You should now have a complete rocket animation, using keyframes for part of it, and making Maya
do the calculations for the rest. Next, wellll discuss how to make a new camera, and have it aim at
the ship at all times; then wel]ll talk about how to render the whole animation out.

Tip Save your work and take a break. Good work!
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Creating a Follow Camera

As you may have noticed, the default perspective camerals view of this animation leaves
something to be desired. What we need is a camera that follows the rocket into the air and back
againlJwe need to aim our camera at the ship, just as we did with the lights.

Note Aiming a camera at an object is not a good idea for realistic animation; it is generally
better to keyframe the camera to follow the objectl /s motion, as this introduces
“Thuman(] errors into the camera tracking (making the motion look like a person
operating a camera instead of a computer operating one). For our cartoonish
animation, having a camera follow the rocket is all right; however, if you wish, you are
welcome to keyframe the motion instead.

1. Create a new camera (Create @ Camera) and name it followCamera. Using the four view
panes, move the camera down the X axis (to the right in the top view), and then move it up a
bit off the ground planeJdo not rotate the camera at this point!

2. Select the rocket, and then Shift-select the new camera. In the animation menu set, choose
Constrain @ Aim to force the camera to point at the rocket.

3. To look through your new view, choose a panel (the top view, say), and choose Panels @ Look
Through Selected. Make this your sole viewing pane (press the spacebar), and then play back
the animation. You should see the camera follow the rocket up into the air, and then back down
again.

4. Save your work.

Tip If the camera is too close to the action, or too far away, just zoom your view (Alt+LM and
RM buttons and drag) to get a better view.

Topgy
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Rendering the Animation

While watching the animation play in your scene window is great, it[1s probably a bit bumpy
(especially if you have a slower machine). There are two ways to render a cleaner view of your
animation: playblasting and final rendering (batch rendering). While a final rendering gives very
high-quality results, it takes a great deal of time to produce its results. Playblasting, on the other
hand, produces a rougher (flat shaded) look, but goes as fast as your video card can spit out
images. Thus, for a quick look at the animation, playblasting is a far better choice than a final
rendering.

Playblasting the animation is one step: Choose Window @ Playblast and watch as Maya creates an
animation for you, using the basic shading mode of your computer. Once the animation is
complete, you will be able to view it in its own little movie window. Youllll learn more about

playblasting in Chapter 11.
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Rendering the final product is a bit more complex and takes much longer. Essentially, a final
(batch) rendering creates a high-quality [Isnapshotl] of each frame of the animation, using all the
lighting, material, and animation information your scene can provide. The results of a final
rendering can be excellent, but it is a fairly slow process, as your computer has to do many
calculations for every pixel of every image. Thus, you will only want to proceed with these steps
when youllre sure youllre happy with your animation.

1.

Choose Window @ Render Globals to open the Render Globals option window. In the Image
File Output section, set the Frame/Animation Extension to name.ext.#, set the end frame to
about 700 (you want to be sure it[is a large enough number that the rocket has come to rest
first), set the Frame Padding to 4 (this adds zeroes before your frame number, so the frame will
be numbered render.001, render.002, and so forth, instead of render.1, render.2, etc.), and set
the active Camera to followCamera (otherwise Maya will use the default persp camera, and
you will waste your rendering time).

Twirl down the Resolution arrow, and set the Render Resolution to 32000240.

Twirl down the Anti-aliasing Quality arrow, and set the Presets field to Intermediate Quality (this
makes for faster rendering, but with decent quality).

When you have finished your settings, close the Render Globals window, and open the
Rendering menu set (the top-left pop-up menu). Choose Render @ (Save) Batch Render. Type
in a name (like rocketRender) in the File box, and click Save/Render.

Maya will render out all 700 frames of the animation (which will take some time). You can view
the progress of each frame in the Feedback line (at the bottom-right of the screen), or, to view
the current frame that is rendering, choose Render @ Show Batch Render. To cancel the
render at any time, choose Render @ Cancel Batch Render.

When the rendering job is finished, you can view it using the fcheck utility. In IRIX, type fcheck
in a shell window; in NT, choose Run (from the Start menu), and type fcheck in the text field. A
window will open, letting you navigate to your images directory (it should find this for you
automatically). Choose the first frame of your animation and hit OK. Fcheck will cycle all frames
into memory and then play back the animation at full speed.
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Congratulations! You have modeled, textured, lit, animated and rendered an animation in Maya. If
patting yourself on the back isn(1t your style, you can move on to the [Tadvanced( section (next),
where you will learn how to create a particle exhaust trail for the rocket. If this was enough practice
for a start, just skip right on to Chapter 2 and learn about the Maya interface.

Topsy
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Advanced Topic: Adding Exhaust

If youllve worked extensively with other animation packages, what welJve done so far may seem
fairly straightforward. In that case, youlire probably ready to explore another area of Maya
dynamics, namely particles. Wellll use a particle emitter to create a shower of particles, and then
texture them to look like smoke and flames. To make it appear that the [Jexhaust(] is powering the
rocket, welll turn the emitter on and off (via keyframes) at the appropriate moments.

1. First, we need to create our emitter. Select the nozzle on the rocketthis will be the emitters
Cparent,[] forcing the emitter to go along for the ride when the rocket launches. In the
Dynamics menu set (the top-left pop-up menu), choose Particles @ Add Emitter @. In the
options window, make the name of the emitter exhaustEmitter, set the emitter type to
Directional, set the Rate to 0, and the Spread to 0.3. Twirl down the Emission Direction arrow,
and set the DirectionY to [11 (so the emitter points downward). Twirl down the Emission Speed
arrow and set the Speed to 60. Finally, click Add and Close. You now have a particle emitter
attached to the nozzle of the rocket.

2. Right now (if you play back the animation), the particle emitter will shoot out no particles,
because its rate is set to 0 particles per second. Just before the rocket takes off (frame 63) we
need to turn on the [Tenginel[Tour particles. Go to frame 59, select the Rate channel text for
the emitter in the Channel box , and RM choose Key Selected to set a keyframe at 0 for this
frame.

3. Now go to frame 60 and set a rate of 200 so there are suddenly many particles shooting out

from the ship. If you play back the animation now, a shower of particles (points by default; we
2l fix that in @ moment) will shoot out from the exhaust nozzle.
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4. Now we need to turn off our rocket. Go to frame 104 and set a keyframe for the Rate at 200
(select the Rate text, and RM choose Key Selected). Now, at frame 105 (where the impulse
turns off as well), set a new keyframe for Rate at 0. When you now play back the animation,
the particles will stop coming out of the rocket at frame 105 ]however, the particles hang
around forever (they never die). We need to give our particles a life span so they will die off like
good flames should.

5.  With the emitter still selected, press Ctrl+A to toggle on the Attribute Editor. Once in the
Attribute Editor, click on the particleShape1 tab at the top; then, in the Add Dynamic Attributes
section, click the Lifespan button. In the resulting window, choose Add Per Object Attribute,
and click the Add Attribute button.
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6. If you now scroll back up to the Render Attributes section, you will see that a new attribute,
Lifespan, has been added with a default value of 1 (for one second). As this value is fine for our
purposes, we can leave it at 1 second. When you now play back the animation, you should see
the particles die out a second after they are created (thus the trail of particles follows the rocket
up as it takes off). Save your work.

7. Now that we have a good trail of particles to work with, let[ls change the rendering type from
points to something more interesting. In the Attribute Editor (with the particleShape1 node still
selected), under the Render Attributes section, set the Render Type to Cloud (s/w(for software
rendered). Next, click the Current Render Type button to add the attributes that belong with the
cloud render type.

8. In the new fields, make the radius 1, the Surface Shading 1, and the Threshold 0.5. When you
play back the animation (which will now run significantly slower), you should see that the
exhaust particles are now spheres. To see what they would look like in a real rendering,
choose Render @ Render into New Window (from the Rendering menu set).
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9. Now wellre closing in on a good exhaust cloud. The last piece of the puzzle is to create a
texture for the particles. Play the animation to a frame where the particles are showing, then
open the hypershade (Window @ Hypershade). To create a cloud texture, we need to create a
volumetric texture. To do so, scroll down the left-hand window until you reach Create:
Materials, and click the + sign to the left of the Materials folder. A Volume folder will appear
below the materials swatches, and clicking on it will open the volume materials. MM drag the
particleCloud material (the light blue ball) onto the right-hand window of the hypershade, and
then rename the material exhaustVM.

E Pk Fraces
! Testhyme
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10. MM drag the material onto the exhaust particles, move over to the Attribute Editor, and set the
color of the material to a bright yellow. Set the Transparency to a light gray (by moving the
slider to the right), and set the Glow Intensity to 0.5. Test render your current framelithe
exhaust should now glow a bright yellow as it is emitted from the nozzle. If youlire not satisfied
with the look of the exhaust, try adjusting some of the material settings or the render attributes
of the particleShape1 node. Save your work again.

When you are satisfied with the look of your exhaust, you can render out the entire animation
sequence (see the rendering section, above) to see how things look with your exhaust plume. To

compare your work with mine, you can take a look at 01rocket.mov on the CD-ROM.

Top £
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Summary

Congratulations! You have completed a real-world animation project your first time out. If your work
is not up to the way you would like it, that[’s all right: it can take quite a while to get an animation
package producing just what you had in mind. No matter how you did, you can always return to this
project as you continue through this book.

You may find that after a few more chapters, yould like to give this project another try. My
suggestion in that case is to use this chapter as a reference, not a guide. In other words, try to do
the work by yourself, and read the directions here only when you get stuck. In this way, youlll
make the project your own, and you(Jll learn even more from it.

Whether you tried this rocket animation with years of digital 3D experience under your belt or it was
your first foray into the wonderful world of 3D, you should see by now how powerful the Maya
environment can be. Now that you have an idea of what Maya can do, it(Js time to learn why and
how Maya does what it does. Throughout this book, wellll give you a great deal more explanation
about what wellre doing than we did in this chapter, but youJll also still be working on [Ireal world
"1 projects, refining both your understanding of and skill with Maya. Youl lve taken your first step
into the world of Mayallnow use this book as your guide to a journey through your new and exciting
world.

Topgy
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Chapter 2. The Maya Interface

Overview

If you did the modeling and animation work in Chapter 1, you have certainly seen the power Maya

can bring to your work. You may, however, have been a bit overwhelmed by the program(s vast
range and depth, especially if you are new to Maya. But as youlll see, Mayals user interface has
been carefully and intelligently designed to make all this power easily accessible to new usersiand
to allow experienced users to customize it to meet the needs of particular projects. In this and the
following two chapters, we will back off for a bit from specific projects and explore in more depth
some of the interface and tools Maya has and how to make these elements work for you. If you are
already very familiar with the Maya interface, you may wish to skip these chapters; however, we will
cover several aspects of the program that have changed significantly in version 2, so you should at
least skim through to find out about these new features. If you are new to Maya, reading these
three chapters should get you up to speed to handle the rest of this book.

Whatls New in Maya 2
While the Maya interface may at first glance appear much as it did in version 1, there are
many significant changestoo many, in fact, to detail here. Here are some highlights of the
revised interface:

" A new Create menu that contains all object-creation items (except lights), and replaces the
more awkward Primitives menu.

" The Hypershade, a Hypergraph-like window for the creation, modification, and connection
of materials and textures.

" The Visor, a sub-window of the Hypershade, which allows you to create, view, and manage
images, textures, and materials.

" A new, spreadsheet-type Component Editor.
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" A new Relationship editor, which allows you to manage the relationship of sets, partitions,
light linking, and other matters from just one window.

" All Maya buttons, fields, icons, and sliders now have pop-up text that describes the
function.

" Maya Complete adds Artisan and F/X tools, built-in, while Maya Unlimited also provides
Cloth, Fur, and Maya Live.
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Whatlls Behind the Maya Interface?

Maya (from the Sanskrit word for [lworld of illusion(]) is a program designed to produce
groundbreaking, photorealistic models and animations. Built into this program are an abundance of
tools and [Isubtools( that can overwhelm even the most wizened old 3D artist. To make all of
Mayal s tools work together in a logical, consistent, and intuitive manner is a monumental task. In
fact, it is still ongoing, as witnessed by the changes to version 2 of the program. Still, the basic
structure of the Maya interface is not only solid enough for most users to quickly learn and use, it is
so revolutionary and intuitive that several other 3D software manufacturers are copying much of
Mayal s look.

What makes Maya different? First, interacting with it is very intuitive, for several reasons. All scene
windows, plus the Hypershade and Hypergraph windows, are easily navigated via the same
keyboard and mouse combinations for zooming, tracking, and rotation (in perspective camera
views only). Because navigating all these windows is the same, you only have to learn one set of
commands to get around Mayalls world. Moving objects around a Maya scene window is similarly
intuitive: Select the move, scale, or rotation (or any other) tool, grab a manipulator handle (or the
center box, to manipulate on all axes simultaneously), and alter the object. To try out an example,
you can create a new scene in Maya, add a ball (by clicking the sphere object in the toolbar, or by
choosing Create @ NURBS Primitives @ Sphere). Now rotate around the ball by holding the Alt key
down and pressing the left mouse button. This type of rotation is known as camera, or scene
rotation. To rotate the ball itself, choose the rotate tool from the toolbar (or simply press the E key
on the keyboard), then choose any of the manipulator rings around the ball and rotate it by
dragging with the left mouse button. To move an object, choose the move tool (or press the W key).
To scale, choose the scale tool (or press the R key).
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Three-Button Mouse Conventions in Maya

Maya makes extensive use of all three mouse buttons. This book(like the Maya manuals

TJuses a shorthand notation to describe the basic mouse operations.
Click, or LM click, means to click (press and release) with the left mouse button.
Drag, or LM drag, means to click the left mouse button, hold it down, and drag.

Shift+click means to LM click, then hold down the Shift key, and click another item.

Choose means to either click or hold the left mouse button down and choose an item from a

menu.

MM drag means to click and drag with the middle mouse button.

RM choose means to hold the right mouse button down (in a specified area) and choose an

item from the pop-up contextual menu.

Rotate view means to rotate the (perspective) camera; that is, hold the Alt key and the left

mouse button down, and then drag in the perspective window to rotate the view.

Move view means to move (any) camera; that is, hold the Alt key and the middle mouse

button down, and then drag in any scene window to move the view.

Scale view means to scalelJor zoom(l(any) camera; that is, hold the Alt key and the left and
middle mouse buttons down, and then drag in any scene window to scale (or zoom) the view

in or out.

Another powerful difference between Maya and other packages lies in how you interact with Maya
"1s GUI (its graphical user interface). There are nearly always two or more ways to accomplish a
task(Icalled workflows[lin Maya. For example, if you prefer not to use menus on top of the screen,
you can use Mayalls hotbox (which is itself customizable) to access all menus, or any grouping

therein, by merely pressing and holding the spacebar.
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You can also, as noted before, create items via the toolbar or, equivalently, via menu commands.
Most impressive, however, is that Maya will let you decide how you interact with it. If you are not
satisfied with Mayals interface, you have many ways you can alter it, including creating marking
menus, toolbar buttons, and hot keys. All of these can be created fairly quickly (especially the
toolbar buttons) but can contain extremely complex instructions.

Note For more on how to tune Mayal 's GUI for your own work, see Chapter 3, [ Techniques
for Speeding up Workflow,[ ' or Chapter 16, [IMEL Basics. |

Finally, Mayalls plug-in architecture (or API) and especially its built-in scripting language, MEL, are
very open and comprehensive. Because of MayalIs API, plug-ins (like the built-in Artisan and FX)
fit seamlessly into the program, so much so that it is often difficult to determine where the main
program stops and the plug-in begins. While the APl is fairly complex and is best left to
knowledgeable programmers, MEL (or Maya Embedded Language) is a reasonably simple
scripting language that gives just about anyone with a bit of programming experience access to
nearly all of Maya(ls very powerful features in a program environment. Not only can you create
specialized, time-saving scripts with MEL, you can also create entire windows, or even a whole
new GUI for the program (because Mayals entire GUI is built on MEL scripts in the first place).
This feature can allow, for example, a technical director to create a custom interface for her artists,
allowing them to deal with character animation without their having to know anything about the
low-level details of the construction and [Istringing[] (or animation setup) of the character.

As should be obvious from these features, Maya provides a very modern, intuitive, and
customizable environment for you. Whether you are a shop of one person or one hundred, Mayal'ls
adjustable interface will get you building complex animations far more quickly than otherlleven
more expensivellpackages. Let[’s now take a more thorough tour through the Maya interface,
looking at several important areas of the GUI.
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Books24x7.com, Inc. © 2000 — Feedback

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=720668712 (3 of 3) [11/27/2000 8:20:42 PM]



Books24x7 Mastering MAYA Complete 2

Create Bookmark Add to Book shelf Purchase B ook
Chapter 2 - The Maya Interface

=
M AYA Mastering MAYA Complete 2

EUMFLET__E 2

. Perry Harovas, John Kundert-Gibbs and Peter Lee

Copyright © 2000 SYBEX, Inc.

Interface Elements

Although there are many elements to Maya, they can be grouped into about nine categories. We
will work through each category in turn.

Scene Windows

The scene windows are your primary interface with the objects (and lights and cameras) you
create. When you open a new Maya scene, it opens the default configuration, which is one large
scene window (the default perspective camera), alongside either the Channel box (or the Attribute
Editor if your preferences are set to toggle between the Attribute Editor and the Channel box).
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Tip New to Maya 2 is that you can set the Attribute Editor to be a window adjacent to the
perspective window (replacing the Channel box), rather than a floating window. You can
then toggle between the Attribute Editor and the Channel box by pressing Alt+A. Should
you wish to force the Attribute Editor to toggle with the Channel box, choose Options @ Ul
Preferences and select the Open Attribute Editor In Main Maya Window radio button.

Once the default window is open, you can select the perspective view by clicking anywhere inside
the window. When this (or any) window is selected, its borders turn blue. At this point, you can
rotate, scale, or translate the view to adjust what you see in this window (for specifics on how to do
this, please see the earlier sidebar on mouse conventions). The default scene window is called the
Persp (for perspective) view and is just the view from the default perspective camera that Maya
builds upon opening a new scene.

Tip You can build other perspective cameras by choosing Create @ Camera. To view the
scene through this new camera, select the camera (click on it in the scene window or
choose it in the Hypergraph or Outliner), and choose Panels @ Look Through Selected,
or, equivalently, choose Panels @ Perspective @ camera1.

In addition to the default perspective camera, Maya also creates three orthographic views[1Top,
Side, and Front(ithat you can also see (in what(s called a [Ifour view[] layout) by selecting the
perspective window and then quickly pressing and releasing the spacebar.

To make one of the orthographic views fill the screen, click in it (to select this window), and press
and release the spacebar again. Being able to switch quickly between different view layouts and
window sizes greatly speeds up your workflow in Maya, as no extensive menu selection process is
required to rapidly change views.

Tip To switch views in Maya without losing your current selection, MM click in the view you
wish to activate (e.g., the front view), then press the space bar.

Orthographic and Perspective Views
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An orthographic view is a nonperspective view from a 90 degree (or orthogonal) angle.
Because these are not perspective views, they do not reduce the size of objects as they
move away from the camera. A perspective view of a row of columns, for example, would
show the back column as smaller than the one nearest the camera, as the further an object
gets from a camera, the smaller it appears. An orthographic view, on the other hand, will
show all columns as the same size, as there is no scale reduction (perspective) in this view.
An orthographic view may be thought of as similar to a blueprint drawing, while a perspective
view is like a camera picture.

FOrspctine Wi

Moving in Scene Windows

Moving around scene windows is fairly straightforward, once you learn the key and mouse
combinations for doing so. Additionally, because you move in all scene windows (plus the
Hypergraph and Hypershade) using these same commands, once you learn how to move in one
window, you can move in all. As the perspective window has the most options (you can rotate as
well as zoom and translate), let(]s quickly look at how to maneuver around the default perspective
window.

Open a new scene in Maya; then hold down the Alt key and the left mouse button and drag the
mouse around. The scene should spin around as you drag the mouse.

Tip If the scene does not rotate as you drag (you may see the cursor become a circle with a
line through it), you may be in an orthographic view, which does not allow rotations. To
move to a perspective view, hit the spacebar to show the four-view layout; then click in
the perspective window (top right) and hit the spacebar again.

To translate a scene (move up/down or left/right), hold the Alt key down once again, hold down the
middle mouse button (MMB), and drag the mouse around. You will see the scene move around
with the mouse movements (note that the camera is actually moving opposite to your mouse
movements: as you drag right, the camera moves left, so the objects appear to move right. You can
see this clearly if you make cameras visible and look at the camera in a different view as you drag).
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To scale your view (zoom the camera in and out), hold down the Alt key once again, hold down
both the left and middle mouse buttons, and drag. As you drag right, the scene grows larger (you
"Ire zooming in); as you drag left, the scene grows smaller (youlIre zooming out). If you wish to
quickly zoom into a specific area of your scene, hold down the Alt and Ctrl keys, and then drag
(with the left mouse button only) a box around the area of the scene you are interested in, starting
on the left side. When you release the mouse, the scene will zoom in, covering the area you
outlined. If you drag the mouse from right to left, the scene will zoom out so that the entire scene
window you start with fits into the box you drag (the smaller your box, the further out you zoom). If
you now open the Hypergraph or Hypershade (Window @ Hypergraph or Window @ Hypershade),
you can use the same key/mouse combinations to scale or move around either of these windows.
You will note, however, that you cannot rotate either of these views, as this would accomplish
nothing useful.

Note You can think of the Alt key as the [Imovement key.[1 Whenever you hold down the Alt
key, you are in move mode, rather than in object manipulation (or some other) mode.
The consistent use of the Alt key for movement is just one more example of the
thought that has gone into the Maya interface.

Scene Objects

Scene objects (geometry, curves, cameras, and lights) are the fundamental building blocks from
which you create a Maya scene or animation. The procedure for creating and manipulating any
object is generally the same: Create the object (most often in the Create menu), choose a
manipulation tool (like Translate or Rotate), and alter the object. You can also adjust the pivot point
(or Ccenterl]) of an object, and you can manipulate the individual components of geometric
objects.

Creating Scene Objects

Because most scene objects are created in very much the same fashion, welll go through a few
representative examples here, rather than a thorough examination of how to create all possible
objects in Maya. Should you have specific questions about creating a type of object that is not
covered here, you can always check Mayalls online documentation (accessed via the Help menu).

Tip Mayalls built-in help files are a great (and easy) resource. To access them, just use the
Help menu, and choose Maya Library (or the specific aspect of the program you are
interested in) from the Help menu. Within the startup window (which will open in a Web
browser, as it is an HTML document), you will be able to search for a term, browse
through a complete index of all Maya documents (the index alone is about 1.7MB of
data!), or read any of the Maya manuals in electronic form.

To create a piece of geometry (a sphere or cone, for example), you choose the type of geometry
you wish to create from the Create menu. For a three-dimensional object (like a torus or a cube),
you can choose from either polygonal or NURBS primitives. Using the NURBS option, you can also
select a two-dimensional (non-surface) square or circle. When you create an object, you can either
use the last saved settings or open the Creation Options window and adjust the object( s settings
to what you desire before creating it.
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Note NURBS (or Non-Uniform Rational B-Spline) objects are created via a series of curves
(or isoparms) that are mathematically derived from several points (control vertices, or
CVs). NURBS surfaces are more complex to calculate, but they can be warped and
twisted more before they show excessive unnatural creasing. Polygonal surfaces, on
the other hand, are created by placing many small triangular or rectangular surfaces
together. Polys are simpler to calculate[Jat least for simple surfaces[but tend to show
their constituent blocks if they are bent or distorted too muchJespecially if the surfaces
are created with a minimal number of polygons, or facets. NURBS surfaces tend to be
better suited to organic forms (like bodies), while polygonal surfaces generally work
better for more mechanical objects (like space ships); but this is by no means a
hard-and-fast rule.

As an example, let(1s create a default polygonal sphere, and then use the options box to create a
NURBS cylinder. To create the poly sphere, simply choose Create @ Polygon Primitives @ Sphere.
On releasing the mouse, you should see a sphere appear at the center of Mayals default grid. If
you look closely, you will note that the sphere consists of many rectangular objects (more
accurately called quadrilaterals) that butt up against each other, forming the sphere. Now move the
sphere aside (press the W key and move the sphere away from the center of the grid) and create a
NURBS cylinder with nondefault options. To access the options window of the NURBS cylinder,
choose Create @ NURBS Primitives @ Cylinder @ (choosing the @ symbol(the option box[in a
Maya menu item always brings up an option window). Upon releasing the mouse button, you
should see the following window.
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This window provides a great number of options. You can define any of the following:

the pivot point

the axis the cylinder will use as its long axis

the start and end angles of the cylinder

the radius

the height-to-radius ratio (a higher number will make a taller cylinder)
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" the number of spans (vertical pieces) and sections (horizontal pieces) that make up the cylinder

For the purposes of this little example, try setting the End Sweep Angle to 270 (this will create a
three-quarters cylinder), the Height to Radius to 4 (making the cylinder taller), and the Caps option
to Both (creating a cap on both the top and bottom of the cylinder). When you click the Create
button at the bottom, you should get an object like this:

Tip You can almost always reset an object to its default settings by using the Reset button in
the options window.

Tip To get a smoothly shaded object (instead of a wireframe), press the 6 key on your
keyboard (not the numeric keypad). To view an object at a higher resolution, press the 3
key. The image above uses these settings to display the cylinder.

Creating a camera object is as simple as creating a geometry object. Choose Create @ Camera
and a new perspective camera (initially called camera1, camera2, etc., until you save it with a more
specific name) is created. To adjust the cameralls options as you create it, choose the option box
(9), and change the cameralls settings. While all the settings in the camera options box are a bit
much for an introductory chapter, most are fairly self-explanatory to anyone familiar with
photography or 3D animation.

Note For more on camera options and other rendering basics, please see Chapter 18.

Some notable options are that you can make any new camera orthographic (as opposed to
perspective), you have control over near and far clipping planes (where the camera stops [Iseeing
1 objects that are too far away or too close), and you can choose to have two or three nodes on
the camera (allowing you to manipulate where the camera is looking, for example, via a
manipulator handle outside the camera itself). Try creating a camera with two nodes (under
Animation options). When you create this camera, it will automatically have a second manipulator
handle you can move (by pressing the W key and dragging the handle around), and the camera
follows where the manipulator handle goes.
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To create lights, use the Lights menu (under the Rendering menu set, or via the hotbox).

Note Maya has four menu sets: Animation, Modeling, Dynamics, and Rendering. To switch
between them, use the pop-up menu on the left of the toolbar to select the appropriate
set. Optionally, you can choose Hotbox Controls @ Show All (brought up by pressing
the spacebar); the hotbox will then show all menu sets.

When creating lights, you can choose from Ambient (a light which fills all space evenly, like indirect
sunlight in a room), Directional (parallel light rays from one source, mimicking direct sunlight), Point
(radial light like that from a bare light bulb), and Spot (light as from a theatrical spot light). For
example, create a spot light (Lights @ Create Spot Light &) with the following options: Intensity 1.5,
Cone Angle 50, Penumbra 10, and Color a light blue (click the default white color chip to bring up
the color picker; then choose a light blue color). The penumbra controls how quickly your spotlight
‘Ifades out(] around its edges: a value of 0 means that the spotlight goes from full intensity to 0 at
its edges (not a very natural look); a value of 10 or 20 degrees makes the spotlight fade out from
full intensity to 0 over that number of degrees. If your spotlight were aimed at a simple plane, the
rendered image would look something like the light on the right (on the left is a spotlight with a
penumbra of 0).
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You can also create either CV (control vertex) or EP (Edit Point) curves via the Create menu
(Create @ EP Curve Tool or CV Curve Tool). The CV Curve Tool creates a CV with each click of
the mouse. The EP Curve Tool creates Edit Points as you click the mouse button. Control vertices
lie off the curve they control, while Edit Points lie on the curve. Each type of curve tool is useful
under certain circumstances/ /the basic rule of thumb is that for smoother curves, use the CV curve
tool, while for more tightly controlled curves, use the EP curve tool. In the following image,
matching a CV curve and an EP curve created with identical mouse clicks, note that the CV curve
(on the left) is smoother, its extremes much less pronounced than the EP curve (on the right), as
the CV curve is not forced to pass through each point you define, whereas the EP curve must.

Note After an EP curve is created, it is automatically converted into a CV curve. You can
see this by switching to component mode and noting that the edit points have changed
into CVs, and that their position is no longer the same.

To create, say, a CV curve, choose Create @ CV Curve Tool (or click the CV Curve Tool button on
Shelf 1), and then click several times in the scene window with the mouse. You can also drag the
points around as you create them, or even erase points by hitting the Delete or Backspace key, or
by pressing the Z key to undo the last action. When you are satisfied with the curve, hit the Enter
key, and the curve is constructed.

Moving Scene Objects

Once you have created an object, you will probably wish to move, rotate, and/or scale it. Because
the procedures are the same for all objects (and lights, cameras, and curves), let(1s just use a
cylinder as an example here. Create a new cylinder with default options (Create @ NURBS
Primitives @ Cylinder &; then hit the Reset button, followed by the Create and Close buttons). To
move this cylinder, press the W key on the keyboard(lyou should now see a move tool manipulator
handle that allows you to move the cylinder on any or all axes.

Tip If you do not see the manipulator handle, be sure the cylinder is highlighted by clicking (or
click+dragging) on it.
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To move the cylinder on the X axis only, click and drag on the red arrow; to move on the Y axis,
click and drag on the green arrow; to move on the Z axis, click and drag on the blue arrow. To
move the object freely in all directions, click and drag on the yellow box at the center of the
manipulator handles. Try moving the object up a little on the Y axis and to the right on the X axis.

Note All manipulator handle colors are consistent with the axis marker, on the bottom-left of
a scene window[ X is red, Y is green, and Z is blue. This consistency lets you know
what axis you are adjusting, no matter from what angle you are viewing the scene.

To scale the cylinder, press the R key, and then scale the object on the X (red), Y (green), or Z
(blue) axisor click and drag on the yellow box at the center of the manipulator to scale on all axes
simultaneously. Try scaling the cylinder up on the Y axis and then out in all directions, as shown on
the left below.

- 7
To rotate the cylinder, press the E key, and then rotate around the X (red), Y (green), or Z (blue)
axes(lor click the yellow circle on the outside to rotate on all axes at once (rotating on all axes at

once is difficult to control and therefore not advisable). Try rotating clockwise on the Z axis and
then counter-clockwise on the X axis, as shown on the right below.

-?\"‘-\-\_

Note Manipulator controls have their shortcut keys arranged so that they follow the top row
of a QWERTY keyboard('Q for select, W for move, E for rotate, R for scale, T for the
Manipulator tool, and Y for the Last Used Tool (like the CV curve tool, for example).
This layout makes the manipulator tools very easy to access, and it[is easy to
remember their shortcut keys.

Finally, it is possible to move the pivot point of your cylinder (or any object) so that it is not in the
objectls center. To move the pivot point, press the Insert key on your keyboard (turning the
manipulator handle into the pivot-point handle); then move the handle to where you want the object
"Is center of rotation, movement, and scaling to be. Try moving the pivot point of the cylinder to its
bottom, so that any further rotation will occur from that point.

Tip Once you have moved the pivot point, you must return the manipulator to its ['Tnormal(’
state by pressing the Insert key once again.
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Objects versus Components

All geometric objects are made up of component elements. When you are in object mode, clicking
or dragging on any part of an object selects the entire object. In component mode, however, you
can choose only some pieces of an object to manipulate. Using the cylinder from the last section as
an example (just create a default cylinder if youllve deleted it), select the object (so it turns green)
while in object mode and choose the Select By Component Type button (or just press the F8 key)
to change to component mode. You will now see the CVs that make up the cylinderJif you had
created a polygonal cylinder, you would see the points defining the edges of the polygonal facets.

As shown below, the Select By Component Type button is on the Status line, just to the right of the
word Objects (or Components, if that is selected). The leftmost of these three buttons is Select by
Hierarchy; the middle button is Select by Object; the right button is Select by Component Type.
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You can adjust components of an object just as you would an object itself by using the move,
rotate, and scale tools. Try selecting the top row of CVs on the cylinder (click-drag a square around

them), then moving them up some, scaling them out on the X and Z axes, and rotating them around
a bit.

Tip To select several CVs (or facets) at once, you can drag a selection marquee around
them. To add more components, hold down the Shift key and drag (or click) more points.
(If the points are already selected, Shift+clicking or dragging them will deselect them.)
Remember that you can always maneuver around the scene window (hold down the Alt
key as you drag the mouse) to make the selection easier.

If you now switch back to object mode, you will once again be able to choose and manipulate the
entire object. Modeling (and even animation) is often a dance between object-mode and
component-mode manipulation of your objects, and remembering that the F8 key switches between
these two modes can be a real time saver.

Selecting by Component Type

One of the trickier aspects of Maya (at least for me) is picking the proper component of an object
when in component mode. There are many types of components you can select, including CVs,
surfaces, curves, dynamic objects, and so forth (and there are usually several options in each of
these choices), but there are only two ways to make these selections. One method is more
thorough; the other is better suited to quick selections of the most common component types.
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The quicker, easier method for selecting specific component types is to use a contextual menu
while your mouse is over an object. To try this, create a sphere in an empty scene and then, with
your mouse over the sphere, hold down the right mouse button. You will be presented with several
options for component masking, plus a menu of actions you can perform on the object (such as
templating or untemplating it).

By selecting Control Vertex (for example) from this pop-up menu, you can easily move into
component selection mode for CVs, and begin manipulating your CVs as you wish. To return to
object mode, press the F8 key twice.

While the contextual menu method is quick and easy, it does not give you access to all the
component types you might wish to choose from. To choose a component type not listed in the
pop-up menu, you need to use the Status line. To the right of the Object/Component text field and
Hierarchy/Object/Component icons is a set of eight blue icons, each representing a class of
components you can enable or disable in your selection process. To the left of these icons is a
black triangle; this allows you to enable or disable all objects for selection. The component types
you enable here will then be available when you drag your mouse over an object in component
mode.
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Warning If you turn off all components, you will not be able to select anything in the scene
window! lincluding objects in object mode! This is a good place to look first if you
discover you cannot choose any objects in a scene.

If you hold down the right mouse button on any of the blue icons, you will see a menu of subtypes
you can either enable (check) or disable (uncheck) for component selection. Enabling or disabling
component types is known as selection masking, and it[Js a great way to simplify the task of
picking a specific object or component in a complex scene. If you are not familiar with components
or selection masking, try playing around with these options in Maya before going on.

Window Layouts

In addition to the default window layout (the perspective view plus either the Channel box or the
Attribute Editor), there are many other built-in layouts Maya provides, and(Jas is consistent with the
Maya interface philosophy!lif you wish, you can create your own.

Built-in Layouts
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Maya offers two types of built-in layouts: generic layouts and prebuilt, or saved ones. Generic
layouts are just basic layouts elements (like a four-view layout), while saved layouts are useful
combinations of the basic elements prebuilt into layouts for different purposes. To begin with, let(s
look at how to access a generic layout. Under the Panels @ Layouts menu (accessed either via the
Panels menu in the scene panel, or, as shown below, the hotbox) are several layout choices for
your scene windows.
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Choosing the Four layout (the first choice) will place the view you currently have active (often the
perspective view) in the upper-left quadrant of a four-view layout. (note that this is different from the
layout you get by pressing the spacebar, as the perspective viewllor whichever view you have
activellends up in the top-left quadrant, instead of the usual top-right.) The 3 Top/Left/Right/Bottom
Split views place the active window on the top (or left/right/bottom) half of the screen, then spilit this
view into two; the other half of the screen has a single view window. The 2 Stacked or Side by Side
layouts are similar, except that they don(t split the active view in half (thus the active view and one
other view share the screen space evenly, either top-and-bottom or left-and-right). There is also a
single view, which is the same as selecting a view and pressing the spacebar to make it fill the
entire screen.

While the generic views can be useful (especially for building your own layouts(Idiscussed below),
the prebuilt layouts are more commonly used because they fulfil specific needs. To access the
saved layouts, choose Panels @ Saved Layouts and then select a saved layout to use.
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Single Perspective View and Four View are the views you are already familiar with. Rather than
look at each saved layout in a list, letl1s examine just a few[lonce you understand a couple of the
saved layouts, the rest are fairly self-explanatory. The Persp/Graph/Hypergraph is a generic three
view (as described above) with the top half split between the perspective view and the Hypergraph,
while the bottom half of the screen is occupied by the Graph Editor. This view was created from the
generic 3 Top Split view by changing each panel to the Perspective/Hypergraph/Graph Editor view
and then saving it. New in version 2 of Maya are several layouts involving the Hypershade. The
Hypershade/Outliner/Persp view is a generic 3 Bottom Split, with the Hypershade occupying the
top half of the screen and the Outliner and perspective view splitting the bottom half. Also new in
version 2 is the Persp/Relationship Editor layout, which stacks the perspective view on top of the
Relationship Editor. Toward the bottom of the menu are several layouts specifically for use with
Maya Live, including Maya Live Setup, Track, Solve, and Manual MatchMove.

Building Your Own Layout

If the prebuilt Maya layouts don(t quite fit your needs, never fear: the final choice in the Saved
Layouts menu (Edit Layouts) lets you create and save your own layout for later use. You can even
erase any or all of the prebuilt layouts from the menu.

Warning If you decide to erase a saved layout, be sure that you (or anyone else working on
your machine) is not interested in using it any further. To get the layout back, you(lll
either have to reconstruct it manually or reinstall Maya.

As an example of how to create your own layout for later use, let( s create a layout with the
perspective view filling half the screen on the top, and the bottom being split between the
Hypergraph and the Hypershade. (This can be a useful layout if you need to connect several
materials to several objects at a time, as selecting the objects in the perspective window can
become tedious.) As with most things in Maya, you have a choice about how to create your new
layout: you can either start from a generic layout or modify one of the prebuilt ones. Although
starting from a prebuilt layout is often simpler, we will start from a generic layout in order to
describe the whole procedure.

1. Choose Panels @ Layouts @ 3 Bottom Split.

2. Make sure the top half of the window is occupied by the perspective view (if not, select the top
half, then choose Panels @ Perspective @ Persp).

3. Now select the lower left quadrant and choose Panels @ Panel @ Hypergraph. This should turn
the lower left window into a view of the Hypergraph.

4. Finally, select the lower right quadrant and choose Panels @ Panel @ Hypershade, turning this
corner into a view of the Hypershade.
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5. To save our new layout, choose Panels @ Saved Layouts @ Edit Layouts, which brings up a
window with several tabs.

6. The Layouts tab should be selected (if not, choose it).

7. In the layouts tab, choose New Layout, then rename the layout from its default name (Panel
Configuration 20) to something more memorable, like Persp/Hypergraph/Hypershade, and hit
the Enter key to change the name.

On closing the window, your new layout will be placed at the bottom of the Saved Layouts menu. If
you later choose to discard this new layout, return to the Edit Layouts menu, select the new layout,
and click the Delete button.

Note You can actually build a custom configuration directly inside the Edit Layouts menu, by
using the Panels and Edit Layouts tabs. This method is more difficult than the one
outlined above, however, so my recommendation is to stick with the above method.

The Hotbox
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The hotbox in Maya is a tool for displaying all of the menus relevant to your work at a given
moment, without taking up any screen real estate when it[!s not in use. While you can do
everything you wish in Maya without ever using the hotbox, once you get used to the way the
hotbox conserves space and puts nearly all of Mayalls tools in easy reach, youllll wonder how you
ever got along without it. The hotbox is so universally useful that one member of this author team
has created a default setup with no menus showing at all, allowing that much more room for the
scene windows. If you haven(Jt ever used the hotbox before, it is accessed merely by pressing
(and holding) the spacebar. In its default configuration, you will see something like the following.
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The top row of the hotbox always shows the general menus (the menus that are available in all
menu sets), like the Window, Options, Create, and Modify menus. The second row replicates the
menu set of the active panel (in this case, the perspective view), with menu items such as View,
Lighting, and Panels. The third row has a Recent Commands menu (showing the last 15
commands you performed) and a Hotbox Controls menu, which allows you to fine-tune how the
hotbox (and general menus) displays its information. The bottom row of menus is, in this case, the
Modeling menu set, with specialized menus for editing curves, surfaces and polygons. In the very
center of the hotbox (where the A|W logo sits) is a quick way to change views from perspective to
front to side to top, as well as an options menu for how the hotbox displays. Access to all these
menus is the same: press (and hold['the hotbox menus will not remain open when you release the
mouse button) the left mouse button over the menu, then drag inside the nested menu to select the
item you wish, releasing the mouse when it is over your selection.
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In addition to the menus you can see, there are four regions, called zones (defined by the four lines
proceeding out from the hotbox at 45-degree angles), which have special functions. The top zone
allows you to quickly select from several saved layouts. The right zone allows you to toggle
elements of Mayalls GUI on or off (we will discuss customizing your workspace in the following
chapter). The bottom zone lets you change the selected window to any of several useful views (like
the Hypergraph or the Hypershade). The left zone lets you toggle between object and component
mode (mimicking the F8 key), and it also lets you toggle on and off several masking modes.

While you can use the hotbox in its default configuration, it is more useful (if a bit more cluttered)

when you turn on all menu sets (Modeling, Rendering, and so on) at once. In the Hotbox Controls
menu, choose Show All, which displays all menu sets at once.
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In this configuration, you have access to nearly all of Maya(s tools in one place, and it(s all
available at the press of the spacebar. If you are not familiar with using the hotbox, try forcing
yourself to use it for all your menu choices for a couple of hours of work; you will soon find out how
powerfully useful the hotbox is, and youllll probably use it for most of your future work.

Menus

While we have discussed menu sets on and off throughout this chapter, let(Is take a moment to
look at how Mayal' s menus are organized. The top row of menus (or the top row in the hotbox) is
split into two parts: the menus that are always present (the constant menus) and those that change
according to the mode the program is in (the mode menus, like the Animation menu set, for
example). Always present are File, Edit, Modify, Create, Display, Window, and Options. To change
the variable menus, choose the menu set you want from the Status line (just below the menus(ior
under Hotbox Controls in the hotbox). The sets you can choose from are Modeling, Animation,
Dynamics, and Rendering. The elements listed in these menus are fairly obvious, for the most part;
the only real curveball is that in order to create a light, you must be in the Rendering menu set
(lights cannot be created via the Create menu).

In addition to the general menus, nearly every view window in Maya has a built-in menu. The
perspective view, for example, has the following menus: View, Shading, Lighting, Show, and
Panels (the Show menu allows you to show and hide different types of objects). The Hypergraph
view contains these menus: Edit, View, Bookmarks, Graph, Rendering, Options, Show, and Help.
For perspective and orthographic views, you can either access these menus from the top of the
window pane or use the second row of menus in the hotbox. For views like the Hypergraph or
Hypershade, pressing and holding the right mouse button will bring up the menus (or you can use
the menu across the top of the window). There are also menus for the Channel box and Attribute
Editor.

Generally speaking, most windows in Maya have their own menu set, which explains why Maya
doesn(t just use one menu bar across the top of the screen: there are at least one hundred
individual menus, and there would be no space to place all these menus across one screen.
Attempting to nest all these menus, on the other hand, might have taken 10 or more levels of
nesting to fit all the menus into one menu bar, making the task of picking any individual menu item
both laborious and baffling. Given the complexity of the task, organizing Mayalls windows into
contextual subsets was both a necessity and a more elegant solution to the problem.

Shelves
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While we have not touched on shelves much in this chapter, they offer a convenient way of
grouping your most frequently used commands and tools together in one place. The shelf bar is
one of the most noticeable features of Mayalls GUI. It appears just below the Status line. Labeled
with Shelf1, Shelf2, and so on, the left side of the Shelf line contains the manipulation tools that we
have discussed above. Additionally, there are several buttons, organized into a tab called Shelf1
(and Shelf2, etc.) that perform useful commands. For example, to create a NURBS sphere, you
merely click on the blue sphere button; to create a spotlight, click the spotlight button; to create a
CV curve, click the CV curve button (the leftmost button on the right side of the shelf).
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Note You can customize these shelf buttons to suit your needs. For more on how to do this,
see Chapter 3 or Chapter 16.

Having these buttons available on a shelf makes the process of creating each item much more
straightforward than having to find them in a hierarchical menu set.

The Outliner and Hypergraph

While we will cover the inner workings of the Outliner and the Hypergraph later in this book
(Chapter 4 is devoted entirely to the Hypergraph), letl]s take a quick look at these two scene

management windows. The basic purpose of the Outliner and the Hypergraph is the same: to allow
you to see an abstract (or outline) of the scene. The way the two display a scenells outline,
however, is very different.

If you have used a 3D animation program in the past, you will probably be familiar with a scene
management tool like the Outliner. From top to bottom, the Outliner (Window @ Outliner) lists all
objects in your scene, including cameras (note that the orthographic views[top, side and frontJare
just cameras listed in the Outliner), lights, curves, and geometric objects. If you have objects that
are parented to one another (a leg, for example, is parented to a body so that they move together),
the Outliner will indicate this by a twirl-down arrow to the left of the parent object (the body in this
case). Clicking the arrow will show the child object (the leg) which, because it is the child object, is
tabbed in under the parent. The Outliner menu contains several options, which will be discussed
further in the following chapter.
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The Hypergraph, by contrast, is probably like nothing youllve seen before. It is, essentially, a linked
(or hyperlinked) outline of your scene, showing not only your scene elements, but how they are
connected. While the Hypergraph may at first appear bewildering, its fashion of laying out a scene
can prove invaluable. The following image shows how the scene shown in the Outliner, above,
would look in the Hypergraph.

I Hyppergraph

Again, you(lll learn much more about the Hypergraph in Chapter 4.

The Channel Box/Attribute Editor

New to version 2, the Channel box and Attribute Editor can be set to toggle back and forth, filling
the right-hand portion of your screen (to make the Attribute Editor and Channel box toggle, choose
Options @ Ul Preferences @ Open Attribute Editor in Main Maya Window). The Attribute Editor
gives you access to all an object( s attributes, while the Channel box gives a more simplified view
of only the object( s keyable (or animatable) attributes. As these two panels are counterparts, it
makes sense for them to be grouped together, and this is the layout we use.
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Note The Channel box is so named because elements that can be animated in a 3D
program have often been termed [Ichannels.[] To animate a ball going up and down,
you would animate its Y-axis channel (by setting several keyframes over time). While
Maya uses the term attribute for anything that could potentially be keyable in a scene,
those which have actually been set to keyable are placed in the Channel box.

As youl]ll see throughout this book, the Attribute Editor and Channel box are your keys to
controlling all of an object(]s attributes, including numerical inputs for translation, rotation, scale,
and visibility, as well as its construction history, like spans of CVs and the radius of a circular
object. The Attribute Editor, in addition (via its tabbed windows) allows you to access materials,
tessellation criteria, and other features. To toggle between the Channel box and Attribute Editor, or
to bring up the Attribute Editor in a separate window, just press Ctrl+A.

Note Materials? Tessellation? If youlre new to 3D animation, don(]t worry about absorbing

all the jargon right away. The following chapters introduce all the essential concepts in
a logical and straightforward way.

If you click on the name of an attribute in the Channel box and then MM drag in the scene window,
you will get a [virtual slider(] that controls the number next to the channel name. This is a very
powerful, time-saving feature in Maya.
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The Timeline
The timeline, just below the main scene window(s), is the key to animation in Maya.
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The numbers on the timeline by default are set to frames (and by default, frames per second is set
to film rate[124[1so 24 frames equals one second of animation). To the right of the time slider is the
current time marker (probably set to 1.00) see the image above for where the current time (and
other timeline items) is. To change the current time in your animation, you can either drag the time
marker in the time slider or double-click in the current time field and enter a number (like 5)Tyou
will then see the time marker move to that framellarger numbers (like frame 20) are, of course,
later in the animation. Below the time slider is a range marker (the gray bar with a 1 on one end
and a 24 on the other) that lets you control the range of the time slider within a larger animation. To
change the position of the time slider while maintaining the same range (24 frames by default), just
drag the range bar by its middle. To change the starting point of the range, drag the left square left
or right. To change the ending point, drag the right square to the left or right.

F'_l_l ! ! ! L] ! ! ! ! ! |'_'_—

To the left of the time range bar are two numeric fields. The left-most field sets the animation start
frame (often people will set this number to 0 for the first frame instead of 1). The field to its right
sets the starting frame of the time range (changing this number is equivalent to dragging the left
square of the time range slider). To the right of the time range bar are two more fields; the left one
sets the ending time of the animation range (equivalent to dragging the right square on the time
range bar), while the right field controls the end point of the animation (set to 48 frames as a
default).

To change the settings for the time slider, open the animation preferences window (either click the
Animation Preferences button, to the right of the key icon at the bottom right of the screen) or open
it by choosing Options @ General Preferences @ Animation tab. In this tab, you can control how the
units are displayed on the timeline and numeric fields, set playback to normal or free (required for
playback of dynamics), and even adjust animation beginning and end points and so forth. Under
the Units tab, you can change from the default film (24fps) to (25fps), (30fps), seconds, minutes, or
even hours for your slider units.

Tip To play back an animation, you can either use the VCR-like controls to the right of the
time line, or press Ctrl+V to start and stop the animation, and Ctrl+Shift+V to reset the
animation to its starting frame.

The Command Line, Feedback Line, and Script Editor

At the bottom of the Maya screen are the Command and Feedback lines. These two lines function
in tandem, and are simply the last lines of the Script Editor(Is Input and History windows,
respectively. Therefore, let(s first take a quick look at Mayalls Script Editor. As most of your
interaction with Maya is via the GUI, most of what you actually tell Maya to do is passed to it via
MEL (the Maya Embedded Language). The selections and other actions you make in the GUI are
recorded as MEL commands. Creating a NURBS sphere, for example, is simply the command
spher e followed by several optional flags. To access the Script Editor, either click on the Script
Editor icon just to the right of the feedback line (at the bottom right of the screen), or use the menu
(Window @ General Editors @ Script Editor). The Script Editor is split into two halves. The top,
which is the History window, probably has several lines of code in it (these would be the last
commands you have issued to Maya). The Input window at the bottom awaits any MEL commands
you might wish to give to Maya.
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Note For information on how to use MEL commands with the Script Editor, please see
Chapter 16, [IMEL Basics.[!

To see how the Script Editor works, type sphere (in lowercase letters) into the input window and
press the Enter key on the numeric keypad (not the alpha keyboard). You should see the line

/'l Result: nurbsSpherel makeNur bsSpherel //

appear in the history window (telling you what Maya has done to complete your command), and a
sphere will appear at the origin of your scene.

Because the Command line is just the last input line in the Script Editor, you don(J]t have to open
the Script Editor for a simple command. Try closing the Script Editor and then, in the Command
line, type in cone (all small letters), and press either Enter key. A cone should appear in your
scene, and the Feedback line (to the right of the Command line) should now read

Resul t: nurbsConel nakeNur bsConel
letting you know what actions Maya has taken to complete your command.
Tip To [Ifocus'] on the Command line when you are in a scene window (so you don(it have

to click in the Command line field with your mouse), just press the * key at the top-left of
your keyboard.
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Summary

Youllve seen in this quick tour that while Maya is a very deep and complex program, a great deal
of thought has gone into making the interface as intuitive as possible. Consistent interface
elements (like using the Alt key and mouse drags to move around many different windows),
grouping tools together, and even placing clues about your orientation in space and the type of tool
youlre using directly in the scene windows[all of these features work together to ease the new
userlls entrance into this complex environment.

More importantly, the interface is completely customizable, from its smallest to its largest detail, so
that you can tailor the program to meet your needs. As you grow more comfortable with using
Maya, you will want to optimize its interface to allow you to work more quickly with less clutter. In
the following chapter, we will explore exactly this issue, looking into built-in options, creating
buttons and menus of your own, and making the best use of some of Mayal Is organizational
windows (like the Outliner and Hypergraph). If you are very new to Maya, spend a bit of time
playing with the interface after reading this chapter. If you are an advanced beginnerior beyond
‘Iread through the next chapter to see how you can make Maya work even better for you.
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Chapter 3: Techniques for Speeding Up
Workflow

Overview

In Chapter 2, we examined many of Mayalls interface features. Here, we will look at ways in which

the default Maya interface can be adjusted to optimize the ways you interact with the program.
From adjusting basic interface options to using hotkeys, shelves, and marking menus, and on to
proper use of the Outliner and other windows, this chapter will show you how to customize Maya to
do what you want quickly and easily. Finally, we will end with a quick demonstration of how to use
Mayals tools to perform a modeling task with a minimum of pain and effort.

What[Js New in Maya 2

In addition to several subtle improvements that make the interface more consistent and
easier to use, the new Hypershade is a striking improvement in the way Maya handles
textures, materials, and the like. Because the Hypershade works much like the Hypergraph,
working with materials and textures now feels similar to working with geometry in the
Hypergraph, and navigating the complexities of a shading network is simplified greatly. This
reworking of the Maya interface for version 2 (plus a little effort on your part to get to know
the Hypershade) can greatly improve workflow in Maya, speeding up complex tasks, and
making simpler ones & well, simpler.
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Adjusting Interface Options

The first and most obvious place to start customizing Mayals interface to optimize your work is via
the general interface options. Changing these options can make the interface cleaneriallowing you
to work with fewer distractions’and also give over more space to the main scene view.

Most interface options are, fittingly enough, under the Options @ Ul Preferences menu. On
selecting this choice from the menu, you will see a multi-tabbed window that allows you to adjust
many of MayalJs Ul settings.
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For each tab, you have the option of saving your preferences automatically (on quitting) for use in
you next Maya session, or saving them explicitly (by clicking the Save button)[1by saving explicitly,
you can alter your preferences for one session without affecting the interface when you restart
Maya. If you are unsure how to return to a default set of options, try using the Save Explicitly option
until you are sure you like the interface changes you make. Under the Windows tab, you can adjust
top and bottom dimensions for both the main window and Script Editor, though it is probably easier
to do this interactively in the Maya window itself. You can also turn off the title bar and main menu
bar’ldoing so removes the blue border at the top of the screen (which contains the title of the
scene) and the menu set at the top of the main window, saving about 30 or 40 pixels of space for
your scene window, and cleaning up the interface look a bit. You can also tell Maya to either
remember or forget where you position your windows, and whether the Attribute Editor appears in a
separate, floating window (as in version 1) or replaces the Channel box when Ctrl+A is pressed.

Tip You can also turn off the main menu bar and/or pane menus under the Hotbox Controls
menu in the hotbox: display the hotbox and choose Controls @ Window Options @ Show
Main (or Panel) Menu Bar.

Under the Shelf tab, you can adjust how the shelf icons are presented, and you can tell Maya
whether to save shelf contents automatically or only when you explicitly tell it to save (generally it is
better to have Maya save the contents automatically, unless you are experimenting with a new
look). The Layout tab allows you to turn all components of the window (except the main scene
window) on or off. If, for example, you are only modeling for a time, you could turn off the time and
range sliders, freeing up more space for your scene. The Panels tab allows you to turn panel
menus on or off, and also lets you specify how the main scene window will first appear when you
open a new Maya scene (it defaults to Single Perspective view).

Tip You can also quickly turn panel menus on or off directly in the Options menu (Options @
Layer Bar, for example). Being able to turn panels on and off quickly makes it easy to
switch from, say, a modeling user interface (Ul) set to an animation Ul set.

The Miscellaneous tab lets you choose how your Web browser (usually Netscape Communicator or
Microsoft Internet Explorer) will be activated upon a request for online help. You can also choose
which menu set Maya defaults to on opening, and whether the focus (the cursor) will stay on the
command line after you execute a MEL command from it.
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Using the Hotbox Instead of Menu Sets

As we discussed in the previous chapter, using the hotbox instead of dealing with all of the different
Maya menu sets can really speed up your work, as well as clean up your Maya environment. In
general, most professionals turn off menu bars (main and panel), and use the hotbox to choose
menu functions. To turn off menus, either use the Ul Options menu or uncheck the main and panel
menus under the Hotbox Controls menu (Hotbox Controls @ Window Options @ Show Main (Panel)
Menu Bar). Once the menus are off, just press and hold the spacebar to bring up the hotbox. Any
or all menu sets can be displayed in the hotbox, depending on your choices under the Hotbox
Controls menu. Again, generally speaking, most advanced users tend to display all menu sets
(Animation, Modeling, Dynamics, Rendering, Maya Live, Cloth and Fur) at once, making the hotbox
fairly complex to look at, but, once you find where all the different menus are, it[is only a one-step
procedure to access any menu from that point on.

Note For more on how to use the hotbox and how to set its options, see Chapter 2.

Note This discussion of customizing shelves, hotkeys, and marking menus is very basic.
Because MEL scripts are the most efficient tool for customizing these interface
elements, youllll find a much more thorough discussion of these topics in Chapter 16.
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Shelves

While we briefly discussed shelves in the previous chapter, they might have appeared only

marginally useful. What makes shelves really useful is not what appears on them by default, but the
fact that you can easily add new buttons to any shelf. You can, for example, make any menu item a
shelf button, or even place MEL scripts on the shelf, allowing you to perform complex tasks at the
click of your mouse. Additionally, as you can create and use multiple shelves (to create a new
shelf, choose Options @ Customize Ul @ Shelves, select the Shelves tab, and click the New Shelf
button), you can make a shelf specific to a task. For example, a shelf could be devoted to just MEL
scripts, and another could be given over to common tasks for a specific project youlIre working on.

To switch to a new shelf (shelf2, for example), simply click its tab on the shelf bar. To create a new
shelf button from a menu item, hold down the Ctrl, Alt, and Shift keys (all together), and choose the
menu item from the menu bar (not the hotbox). A new button will appear on the active shelf, and
clicking this button will be the same as selecting the menu item you had chosen.

Warning You must create shelf buttons from the main (or panel) menu bar, not the hotbox.
As many users turn off these menu bars, it is a bit of a pain to create new shelf
buttonsyou first have to reactivate the menu bar, then create the button, and
finally turn the menu bar off again.

To delete any shelf button, just MM drag it onto the trash can at the top right of the shelf bar. To
move an item to a different place on the shelf, simply MM drag it to the place you wish it to be.
Other shelf items will adjust themselves to the new placement.

As an example, let(1s create a button that automatically creates a NURBS cylinder, and place it just
next to the NURBS sphere button on shelf 1. First, be sure you have shelf 1 selected by making
sure its tab is frontmost. Next, hold down the Ctrl, Alt, and Shift keys and, from the main menu bar,
select Create @ Nurbs Primitives @ Cylinder. A new button should appear at the far right of shelf 1.
Finally, just MM drag the new button between the sphere and cone icons on the shelf. Voila, one
more primitive you can now create without resorting to the menu bar!
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Tip You could also create a NURBS cylinder button that automatically brings up the options
window. Just hold down the Ctrl, Alt, and Shift keys and choose Create @ Nurbs
Primitives @ Cylinder @.

You can create as many of these buttons as you wish (though you might have to scroll through the
list if you create too many on one shelf), and/or delete any of the default buttons Maya provides for
you, thus customizing your shelves to contain buttons that are the most useful to you (buttons for
items like the Hypergraph and Hypershade are very nice to place on shelf 1 for easy access). You
can also create new shelves by opening the Shelves Options window (Options @ Customize Ul @
Shelves). Under the Shelves tab, click the New Shelf button, give it a name, click Save All Shelves,
and close the window.

You can also turn MEL scripts into shelf buttons. To see how this works, let(]s create a very simple
example. Open the Script Editor (click the Script Editor icon at the bottom right of the screen, or
choose Window @ General Editors @ Script Editor). In the input (bottom) section of the window,
type in the following:

sphere [h ball O 2;

Highlight this text (drag over it, or triple-click the line), MM drag the text up to the shelf, and a new
button will appear. Now, whenever you click this new button, a new NURBS sphere named ball,
with a radius of 2, will appear at the origin of your scene. Even this simple example makes it clear
how powerful a little MEL scripting can be; clicking one button not only creates a sphere, but names
it and gives it the radius you wish. You could even build a whole shelf for geometric primitives, with
a group of buttons for each primitive type, each button having a different option set.

Tip You can also highlight any text in the history (top) section of the Script Editor, [Irecording
] your actions into a macro. You could therefore perform several complex steps in the
Maya interface (that you wish to repeat later), and turn all these steps into a button by
highlighting all the text in the history window and MM dragging it to a shelf. Thus, with no
MEL programming knowledge, you can create buttons that do very complex actions. For
specific examples, see Chapter 16.
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Hotkeys

If you have used Maya for any time, you are already familiar with many of its hotkeys, which are
simply shortcuts to commands (or command modifiers) that are accessible by a keystroke.
Accessing the Move tool, for example, is a simple matter of pressing the W key. As with most of
Mayalls interface, you are not limited to the hotkeys Maya has built in: You can create your own
hotkeys, or even change or delete the hotkeys Maya has built in.

Note Again, youllll find a more thorough discussion of customizing hotkeys in Chapter 16.

As an example of how to create a hotkey, let s make a keyboard shortcut to bring up the
Hypergraph. First, open the hotkeys options window (Options @ Customize Ul @ Hotkeys). In this
window, scroll down until you reach the Window Menu set, then find Window['>Hypergraph and
highlight it.
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First, we need to find a key that is not currently mapped to any other hotkey. Under Key Settings, in
the Key text field, type a lowercase h (H is different from h for hotkeys!), be sure the Press radio
button is enabled, and check the Alt box (which means the hotkey will be Alt+h, not just h). Now
click the Query Key button to see if any hotkey currently uses this combination. You should see a
dialog telling you no command is currently mapped to this key (if not, try another key/modifier
combination). To enable the new hotkey, click the Apply New Settings button; you should now see
(in the text window at the top) that Alt h Press has been assigned to the Hypergraph command.
Press the Save button to save your changes. To test the new button out, close the hotkeys options
window, then press Alt+h in the scene window. The Hypergraph should pop right up for you!

Tip You can also create your own commands and assign them to hotkeys. This is covered
briefly in the next section, and more thoroughly in Chapter 16.
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Marking Menus

In addition to shelves and hotkeys, you can also create entire contextual menus (called marking
menus) that appear either in the hotbox or when you press a hotkey combination.

Note Youllll find a more thorough discussion of creating and using marking menus in
Chapter 16.

Let(1s create a marking menu that will create a sphere using one of four options: radius = 1, radius
= 2, radius = 3, radius = 4. First, open the Marking Menus options window (Options @ Customize Ul
@ Marking Menus). In this window, you will see listed several marking menus that have already

been created for Maya, including the region menus that appear to the north, east, south, and west
in the hotbox (for more on this, see Chapter 2).
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For our purposes, we want to create a new marking menu, so click the Create Marking Menu

button. This brings up the Create Marking Menu window, with several blank boxes that we will use
to create our own marking menu.
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First, give the marking menu a name, such as CreateSpheres. Because we will create a marking
menu with four options, it is logical to use the top, right, bottom, and left boxes as our menu
positions. There are a couple of ways to assign a command to a menu item: you can MM drag a
shelf button that you have made (or one of the default buttons, like the cone button) onto a menu
box, you can MM drag MEL scripts or lines to the menu item, or you can RM click on a menu item
and choose Edit Menu Item (the option we will use here). Starting at the top center box, RM choose
Edit Menu Item, and in the window that pops up, type Sphere radius 1 in the Label field, and type
sphere Or 1; in the Command(s) field (be sure the sphere command is in lower case!). Finally, click
Save and Close to save your changes.
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Now, move over to the right center (east) box, RM choose Edit Menu Item, and repeat the steps
from above, but this time label the button Sphere radius 2, and make the MEL command sphere
Or 2;. Move to the south and west boxes, and repeat the steps, making the south box create a
sphere of radius 3 and the west box create one of radius 4. When you are finished, your Create

Marking Menu window should look as follows.
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To test the buttons, click in the Click Here to Test box. You should see all your menu options
appear, and if you choose an option, an appropriately sized sphere should appear in your scene

window.
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Once you have your menu working as you want, click Save and then Close to return you to the
Marking Menus Options window. Your new CreateSpheres menu should now appear at the bottom
of the list, highlighted (if it 's not highlighted, do so). We now have our menu, but we can(t access
it from the scene window. To do so, we need to choose whether we want the menu to be part of the
hotbox or accessible via a keystroke. This time, let[]s create a marking menu that will appear when
we press a special key: under Settings, choose Hotkey Editor from the pop-up menu and then click
the Apply Settings button. To the right of the CreateSpheres item in the list at the top of the
window, there should now be the message Accessible in Hotkey Editor, meaning that we can now
make a hotkey for our new menu.

Close the Marking Menu Options window and open the Hotkeys Options window (Options &
Customize Ul @ Hotkeys). Scroll all the way to the bottom of the hotkey list, and, in the User
Defined section, you should see CreateSpheres (Press) and CreateSpheres (Release).

Tip The press and release states are important to a marking menu. When the hotkey is
pressed (the press state), the menu will appear; when the key is released (the release
state), the menu disappears. If you forget to define a release state for your menu, it will
not disappear when you release the hotkey!

Now we just follow the steps we used in the last section to define a hotkey. First, select the
CreateSphere (Press) item; then query a key[ICtrl+r should be open for your use. When you have
found an open key combination, be sure your Action radio button is set to Press; then click the
Apply New Settings button. You should see that CreateSphere (Press) is now set to Ctrl r Press in
the top list. To define the release state, select the CreateSphere (Release) item, type r and the
control modifier in the Key Settings, and be sure the Action is set to Release (not Press). Then click
the Apply New Settings button, and the release state should be mapped. Finally, press the Save
and Close buttons in the Hotkeys Options window. (Whew!)

To test your new marking menu, hold down Ctrl+r, and press the left mouse button. You should see
your marking menu, ready for use!

Do s 4 l,.ﬂ'-:i,?- Doy 1zl 2 |
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Although there are many steps involved in creating a marking menu (so you probably wouldn(t
create one for a quick, simple task), consider the power a marking menu gives you: a complete
new menu with multiple items (and even subitems) that you can access anywhere in the scene
window at the click of a key. Marking menus are relatively easy to create, and a great idea for tasks
you repeat oftenllespecially if they have multiple options.

Topgy
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Working in Layers

Working in layers can be particularly useful when you are modeling a multiple-part, complex object
(the inner workings of a mechanical clock, for example, or a complex creature like a human or dog).
By placing groups of objects in layers (fingers in one layer, hand in another, arm in another), you
can easily hide, display, template or otherwise adjust large groups of objects all at once, rather than
tediously selecting each object and then changing itlJor, worse yet, being unable to select one
object that is hidden behind another.

The Layer bar is a quick visual reference for working in layers, so if you have it turned off, turn it
back on again (Options @ Layer Bar). The Layer bar should appear just above your scene window,
with the Default layer already selected (the Default layer is where all objects that have not been
assigned to other layers are stored). To create a new layer, just click the layer icon (the icon to the
far left of the Layer bar that looks like three sheets of paper). If you double-click on the default layer
name (layer1), a dialog box will open, allowing you to rename the layer to whatever you wish. Once
you have made and named a layer, create a couple of simple objects (like a sphere and a cylinder),
select them, and, from the triangle button to the left of the layer name, choose Assign Selected.
The objects you had selected are now part of your new layer. Return to the scene window, deselect
all objects, and (again from the Layer pop-up menu), choose Select All in Layer. You will see your
objects selected once again, as they are a part of this new layer.

To get a better view of your new layer, choose Edit Membership from the layer pop-up menu. This
brings up the Relationship Editor, with all layers on the left side, and all objects on the right side.
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When you click on a layer name, all objects in that layer become highlighted on the right. You can
then click on any object on the right side, toggling its inclusion in the layer (highlighted means it is
included; not highlighted means it is not). You can quickly change which layer you are working with,
and which objects are included in each layer by using this window. Try placing one object in your
layer, another in the default layer.

Note Each object can only belong to one layer. Therefore, if you highlight your sphere in the
default layer (for example), it will be unselected from your other layer.

Tip You can also adjust each layer(s attributes by choosing Layer Attributes from the Layer
pop-up menu.

To quickly hide or show all objects in a layer, check the Visible box in the Layer pop-up menu. This
menu can also change the state of each layer individually. The Standard state is your normal
working state. The Template state turns the objects into templates (they cannot be selected or
moved, and they turn a pinkish orange). The Reference state makes the layer a reference layer,
once again making all objects in it unselectable, but keeping their display properties.

While working in layers for a simple scene like our example may seem a waste of time, as we move
on to more ambitious projects youlll see how useful being able to select, hide, template or
otherwise alter several objects in a complex scene can be. If you have not used layers before in
Maya or any other program, try modeling an intricate object that has many overlapping pieces and
youlll quickly appreciate how useful layers can be.

Topgy
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The Outliner

There are two basic ways to look at all of the information in your scene: the Outliner and the
Hypergraph. While the Hypergraph is the more flexible and powerful of the two, the Outliner is
usually easier for a new Maya user, and it performs several tasks in a more straightforward fashion
than does the Hypergraph. Conceptually, the Outliner is exactly what its name implies: it is an
outline of the scene you are working on.

To open the Outliner, choose Window @ Outliner from the main menu set (or hotbox). If you had
created a default sphere, and it was selected, the Outliner window would look as shown on the
facing page.
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The first four items in the Outliner are the four default cameras (plus any other cameras you might
have created). Next are listed geometric objects (like the sphere). Finally, sets (groupings of
objects, like the default light and object sets) are listed. Any highlighted objects (in gray) are
selected in the scene, and vice versa. You can rename any object listed in the Outliner by
double-clicking its name. You can also bring up the Attribute Editor and focus it on any object in the
Outliner by double-clicking on its icon.
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There are several viewing options available in the Outliner, accessed either via the OutlinerCs
menu or by holding down the right mouse button anywhere inside the Outliner window. Some
options you have are to show only specific types of objects, like geometry (Show @ Objects &
Geometry), to show shape nodes for objects (more on this in Chapter 4), or to show all objects,

rather than just the DAG (Directed Acyclic Graph(a technical term for the common objects you see
in the scene) objects. If, for example, you turn on Show Shapes, a plus sign appears to the left of
any object in the scene that has a shape node (as a sphere or other geometric object would have).
By clicking on the plus sign, you can expand the outline to see the shape node; in the case of our
sphere, this would reveal the nurbsSphereShape1 node.
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The Outliner can be used in several ways, but there are two that are probably the most appropriate:
to get a quick look at the scene as a whole, and to access objects in a complex scene in a more
convenient manner than having to pick the object. The first use for the Outlinerigetting an
overview of the scenellis the function of any good outline (from the outline of a term paper to the
schematic outline of an electrical circuit). Because you can show or hide any type of object in the
Outliner, you could, for example, look only at the lights in a scene; this would allow you to see
quickly how many lights there are, and, by double-clicking on the light icons, you could just as
quickly bring up the Attribute Editor to examine or adjust their options.

E

The second main use for the OutlineriTallowing quick selectionlflows from the first. As the Outliner
provides easy access to any or all objects in the scene, you can rapidly choose, alter (via the
Attribute Editor), or rename objects in a convenient list form, rather than having to hunt through a
scene to find them, never knowing for sure if you have forgotten an object. In complex scenes, the
ability to choose objects becomes even more important. Consider an object like a Christmas tree
with a hundred ornamental lights on it. The tree itself might consist of two or three dozen objects
(branches, base, and so on), and the hundred lights would be intertwined in the tree, making them
very difficult to select for modification. In the Outliner, however, this job would be easy. First you
would choose to show only light objects (Show @ Objects @ Lights) and then move down the
outline of the scene, selecting and adjusting lights at will. As should be apparent, this method of
interacting with your scene can be a real lifesaver.

Top £
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The Hypergraph

The Hypergraph performs many of the same functions as the Outliner, but it uses a completely new
interface design. The whole of the next chapter is devoted to the Hypergraph, so we will only
mention it briefly here. This tool is worth noting in a chapter on interface optimization, as it can
radically reduce the time you spend hunting through the scene and other windows, and it can really
speed up your workflow.

To bring up the Hypergraph, choose Window @ Hypergraph from the main menu set. For a scene
with a single sphere, the Hypergraph would look as follows when you first bring it up.
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In its simplest incarnation (with many options turned off), the Hypergraph is actually simpler to
understand than the Outliner. There is only one object apparent in the Hypergraph for the scenellin
this case, the NURBS sphere. When an object is selected in a scene, the corresponding box in the
Hypergraph turns yellow; if the object is not selected, the object remains gray (similar to the default
shading color of all objects in Maya). Clicking on a box in the Hypergraph is the same as selecting
the object in the scene window: the box turns yellow (indicating it is selected) and the object in the
scene is highlighted in green. You can select multiple objects in the Hypergraph by either
Shift+clicking on them or simply dragging a selection marquee around them. To deselect a single
item, Shift+click on it in the Hypergraph. To deselect everything, just click in the empty space in the
Hypergraph window. The Hypergraph contains many menus, and while a complete discussion of
them must wait until the next chapter, it is worth noting that you can choose to display only certain

objects in the Hypergraph (Show @ Objects @ NurbsObijects, for example), or show object
components like shape nodes (Options @ Display @ Shape Nodes).

Where the Hypergraph really shines is in its ability to act like any other scene window. You can
scale and track through the Hypergraph just as you would in any scene window, allowing you to
see the entire sweep of a complex scene, or any part thereof, very easily. You can also focus on a
selected object very quickly (say, for example, the object is selected in a scene window) by
pressing the F key on the keyboard; or you can expand the view to contain all elements of a scene
by pressing the A key. For simple scenes, the Outliner is a very useful tool, but for complex ones,
the Hypergraph can be a much faster interface, as it allows such tracking and focusing across
hundreds of scene elements. Which scene outline interface you want to use is, of course, your
choice, but you should become familiar with both; one author, in fact, often uses both the Outliner
and the Hypergraph in tandem on very complex scenes, allowing him to work in both views at once.
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The Hypershade

While the multilister from Maya 1 was a useful interface for working with textures, materials, and
utility nodes, it was not intuitive, and its interface did not fit in with the rest of Mayal s interface
conventions. Version 2 provides the Hypershade to remedy that problem (though you can still, of
course, use the multilister). Using a similar convention to the Hypergraph, the Hypershade not only
shows you interactive previews of what a material or texture will look like, it shows how the
elements of a shader network are connected, giving you more information in a more intuitive
interface than the multilister. Also, as with the Hypergraph, you can zoom and track the
Hypershade like any Maya scene window, and use the F key (frame selected) and A key (frame all)
to quickly focus on any element(s) you wish, making it easier to navigate scenes with large
numbers of shading groups.

To open the Hypershade, choose Window @ Hypershade.
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On the left is the Visor window, which is similar to the Outliner but contains graphic icons of
textures and allows you to create, as well as view, any material node you wish. On the right is a
Hypergraph-like window, known as the graphing window, with all materials listedJin a new scene,
there will only be two materials listed, the lambert1 shader (the default shader for geometry) and
the particleCloud1 shader (the default shader for particles).

Tip The three buttons at the top left control your view of the Hypershade window. Click the
left button to turn off the visor, so that the graphing window fills the Hypershade, or click
the right button to turn off the graphing window and view only the visor. (Click either
button a second time to restore the view.) Click the middle button to clear the view.

To select a material, simply click on it (it highlights in yellow to show that it is selected). You can
then view that material(Js upstream connections, its down stream connections, or both by clicking
the appropriate button at the top right of the Hypershade window[Jor by choosing Graph and the
connection type from the Hypershade menu. The particle cloud, for example, has several inputs
and outputs that appear as shown next if you click the Show Up and Downstream connection
button. To get back to a general view of materials, choose Materials from the pop-up menu at the
top of the Hypershade window.

Note An upstream connection is any Hypershade node that [feeds intol] the selected node
(its output is fed into the currently selected nodelor it is upstream in the data flow). A
downstream connection is any node that the currently selected node feeds data into
“Ithus it is downstream from the selected node in the data flow.

Tip You can also view shading groups, utilities, lights, cameras, and so on, by choosing the
item from the pop-up menu.

In addition to looking at materials, textures, and such, you can also create these items directly in
the Hypershade in one of two ways. To create a material graphically, find the Create subsection of
the visor (below the Rendering section), click on the Materials folder to open it (unless it is already
open), and MM drag a material ball into the Hypershade side[try the phongE material, for example.
After dragging, you will get a new phongE material in the Hypershade, ready for you to adjust. To
assign this new material, you can just MM drag it on top of any object in your scene window. (Or
you can click on the triangle below the phongE name and choose Assign Material to Selected; this
is a good method of assigning the material to several objects at once.) To change the material(is
attributes (color or transparency, for example), double-click on the material ball to bring up the
Attribute Editor, and then make any changes you wish to the material. The ball in the Hypershade,
as well as any objects that have this material assigned to them, will be automatically updated with
your changes. The other method for creating a new material is simply to choose Create Material
from the menu in the Hypershade! |Create @ Materials @ phongE, for example. This produces a
new material in the Hypershade window, just as MM dragging the material icon from the visor does.
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To assign a texture to your new material, you can again choose to create the material via menu
commands (Create @ Textures @ 2D @ Fractal, for example), or just MM drag a swatch from the
Create: Textures folder in the visor on top of your material.
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Once you complete the drag, a menu will open, letting you select which element of the material
(which input) you wish to assign the fractal (or other) texture to. The most common choice is simply
Color, so choose that. The Hypershade window will be updated to show that there is a texture input
connection (coming from the left is input; going to the right is output) of a fractal texture, and the
phongE material ball, plus any objects with the phongE material in your scene, will update to show
the new texture.

While there are many other functions the Hypershade can perform besides the basics we have
covered here, the centralized power of being able to create, modify, connect and disconnect
materials, textures, and so forth, should be obvious from the quick tour we have taken. It is worth
the effort to get to know the Hypershade, as it will save you a great deal of time and effort later on
in your work with Mayals shader networks.

Tip For more on rendering with the Hypershade, see Chapter 18.

Books24x7.com, Inc. © 2000 — Feedback

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=476443927 (3 of 3) [11/27/2000 8:22:51 PM]



Books24x7 Mastering MAYA Complete 2

Chapter 3 - Techniques for Speeding Up Workflow

Mastering MAYA Complete 2

Perry Harovas, John Kundert-Gibbs and Peter Lee

Copyright © 2000 SYBEX, Inc.

A Workflow Example: Building an Arm

Let( s take all the interface/optimization information wellve gathered over the past two chapters
and put it to use in a practical example. Over the next few pages, wellll model an arm, and then
(Istring( it to bend at the elbow, using an Inverse Kinematics (IK) chain. Throughout this example,

welll put our understanding of Mayalls interface to good use, making our modeling task that much
easier.

Open a new scene in Maya. Either sketch out a top and side view of an arm and then scan it into
your computer, or use the sketches included on the CD-ROM (Ar niTop. tif and Arnti de. ti f).

Tip Sketching your image before you model is always a good idealJeven if you have no skill
at drawing. It is much easier to see what youllre creating by quickly drawing it on paper
than it is to try to create an object in 3D space out of your head. You will find that
sketching an object before modeling it, far from taking extra time, will save you a great
deal of time, and give you better-looking results as well.

Note When you sketch an object for use as a background image for modeling, it is important
that your two views (top and side here) are exactly the same size. We generally use

graph paper in these circumstances, as it is easy to see how large the image is on this
type of paper.

As we will use these sketches to make our model, they need to be loaded into Mayals top and
side views so we can reference them as we build our arm. First, open the Outliner and select the
top camera icon, double-clicking it to open the Attribute Editor. In the Attribute Editor, click the
Environment triangle, and then click the Image Plane: Create button to create an image plane for
the top view camera. When you click this button, the Attribute Editor will focus on the image plane
(imagePlane1), but you still need to assign your arm image to the plane. To do so, scroll down to
the Image Name line and click the Browse button. Find your top arm image (or use the ArmTop.tif
image on the CD) and choose it. Repeat this process for the side view, using the side arm view

image instead. When you are finished, your four view (press the space bar quickly to get this)
should look as follows.
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In order to keep from accidentally selecting one of these planes as we continue to work, let(]s put
them on their own layer and make that layer a reference (unselectable) layer. From the layer bar,
click the Create a New Layer button, rename this layer ImagePlanes, select both image planes,
and choose Assign Selected from the layer menu. To make the layer a reference layer, choose
Reference from the layer menu.

There are several good modeling techniques to use from this point on, but we will use a common,
fairly painless, method that produces good results quickly: lofting a series of circles into a shape.

Note Lofting creates a shape in something like the way a wooden ship hull is laid (or lofted)
over a skeleton of wood that defines the shape the hull will have once the lofting
process is complete. (The metaphor of shipbuilding and hulls will become quite
familiar, as it underlies much of the terminology of 3D modeling.)

First, create a new layer (click the New Layer button in the Layer bar) and name it Circleswe will
assign our circles to this layer so they are separate from our eventual lofted surface. Next, expand
one of the views (the top, say) to fill the screen (click in that pane, and then press the spacebar
quickly). We could create our circles by going to the menu each time, but let(]s speed up our
workflow by quickly making a button on the shelf to make our circles. Hold down the Ctrl, Alt and
Shift keys and, from the main menu bar (this won(1t work from the hotbox!), choose Create &
Nurbs Primitives @ Circle; a new button should appear on your shelf, and clicking that button will
create a circle.

If you now click the Circle button, the circle will probably be flush with the plane, which means we
would have to turn it perpendicular to the plane each time. Rather than do this every time we create
a circle, letlJs change the options once and save them, so that each new circle will be oriented
correctly. Choose Create @ Nurbs Primitives @ Circle &, and in the options window, change the
Normal Axis setting to the Z axis. (From our angle, the circle will now appear as a line.) Click the
Save button (to save the settings) and close the window. The old Circle button on the shelf will
remember its original settings (when you created it), so you will need to MM drag this button to the
trash can on the shelf bar, then recreate the button (or, if you have read this far before starting the
process, just change the circle settings first!).
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Now wellre ready to build our arm. In the top view (don(]t worry about the side view yet), Click the
Circle button, move the new circle down to the bottom of the arm, and scale it to the same size as
the bottom of the sketched arm. Remember that you can zoom your view in to see how accurately
youlre placing the circles.
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Tip If you find the background image too distracting, select the camera (top here), open the
Attribute Editor, click the imagePlane1 tab, and reduce the alpha gain to about 0.5. This
will fade the image back a bit, giving you a clearer view of the circles you are creating.

.

To create the arm, create several circles, and position and scale them to fit the sketch of the arm in
the top view. Be sure to place more circles around the elbow area, as that area will eventually bend
(as any good elbow should), and therefore needs more definition. When you are finished, your
“larm(] should look similar to the following image.
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When you have finished with the top view, you will now need to switch to the side view, this time
scaling and moving the circles so they fit from this view as well. (Don[1t move them along the X
axis, however!) Your completed side view should look similar to this.
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Tip If you find you need a new circle to help build the shape in the side view, add one(Jjust
be sure to go back to the top view and adjust it there!

We now have the outline of our arm finished[lit[Is time to create the arm itselfl We need to select
all the circles that will make up our arm and then loft them. But don(t just drag a selection marquee
around the circles; the loft tool depends on the order in which you select your circles, so we need to
be careful about the order we select them. Starting at either end (the top or bottom of the arm),
Shift+click on each circle in order, until all are selected. Before we loft these circles, first assign
them to the Circles layer for later use (choose Assign Selected from the Circles layer menu). Now
let’]s see how we did: Loft the circles into a surface (Surfaces @ Loft). You should see an arm-like
tube appear in your perspective window.

Because of the image planes, it Is a bit difficult to see our arm. From the imagePlane layer menu,
uncheck the Visible box to make the planes disappear.

You will probably find that the arm doesn(t look quite realistic. Fortunately, because Maya
remembers construction history, you can go back and tweak the position, scale, and rotation of the
circles (using the same techniques we used to create the circles, above) to get the arm to look the
way you want it. When you like your arm, turn off the circle layer(s visibility so you can see the
surface more clearly.

Tip Templating the lofted surface (Display @ Object Components @ Templates) so you canlt
accidentally select it is a real time saver. To [luntemplate[] the object when you are
finished with adjustments, select the lofted surface in the Outliner or Hypergraph, and
choose Display @ Object Components @ Templates again.

Now we need to string our arm with an IK chain so we can move it around like a natural arm. Make
the side view fill your workspace, and then choose the IK Joint tool from the shelf (or choose
Skeleton @ Joint Tool). Starting at the top (shoulder), click (or drag) the tool where the shoulder
joint should be, then click again where the elbow should be, and finally, click where the wrist would
be. If you don(t like where your joint is, undo the last click (press the Z key) and try again. When
you are satisfied with the look of the joints, press the Enter key to confirm the new skeleton.
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Warning Be sure not to make all three joints follow a straight line. Mayalls IK solver uses the
direction of the joint[ s initial bend to determine which direction it will bend later. If
you make the joints straight, Maya won(t know which direction to bend the arm,
and you will get bizarre results.
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We could now manipulate the joints using the rotate tool, but it is generally easier to create an IK
chain to make the moving process simpler. To do so, choose the IK Handle tool on the shelf (or
choose Skeleton @ IK Handle Tool) and click first on the shoulder joint and then on the wrist joint.
(Skip the elbow joint so that the kinematics chain will go through the elbow, allowing it to bend with
the wrist movements). You should now see a green line connecting the shoulder and wrist joints. If
you wish, you can now move the joint around by drag selecting the wrist IK handle and moving the
arm[lhowever only the joint moves at present; we need to attach the arm to our new joint.

Tip If you move the joint around before attaching the arm to it, be sure to undo (press Z)
back to the original position before attaching the arm.

The final step, attaching the arm surface to the arm joint, is a process of selecting the joint and
surface and binding them together. First, select the root joint of the arm skeleton (the shoulder
joint), then Shift-select the arm surface. Finally, choose Skin @ Bind Skin @ Smooth Bind to bind
the two together. To see your beautiful new arm at work, drag-select the wrist joint and use the
move tool to move the wrist around. The skeleton (and arm surface) should follow the wrist where
you drag it.

Note You may notice that the elbow doesn(t bend properly (it folds too much). You can use
the Artisan tool to adjust the joint goal weights of the arm to make the bend far more
realistic looking. For more on how to do this, see Chapter 9.
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Summary

In this chapter, we went over many elements in Maya that you can either adjust or use as-is to get
the most out of your work. Looking at general options, shortcuts, organizational windows like the
Hypergraph, the Hypershade, and the Outliner, and working in layers, we saw how much one can
adjust Mayal_s default interface to improve your workflow. The final working example[Jbuilding a
moveable arm(took many of the workflow lessons we learned in this and the last chapter and put
them to real-world use. We created a shortcut button, worked in layers, and used hotkeys to
choose the scale, move, and rotate tools, all of which increased the speed with which we
completed a reasonably complex task. In the next chapter, devoted to the Hypergraph, we will see
how a thorough knowledge of this interface element can improve your workflow on complex tasks
even more.

Even if much of what you have read in this chapter is a bit confusing to you now, try to remember,
as you continue working on your projects, the little tricks and shortcuts we have discussed here.
With a bit of practice, many of the techniques discussed in this chapter will become second nature
to you, and your Maya skills and products will reflect this.

Tops

Books24x7.com, Inc. © 2000 — Feedback

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=387338697 [11/27/2000 8:23:13 PM]



Books24x7 Mastering MAYA Complete 2

Table of Contents Create Bookmark Add to Book she lf Purchase B ook

Chapter 4 - The Hypergraph-Your Roadmap to the
Scene

Mastering MAYA Complete 2

Perry Harovas, John Kundert-Gibbs and Peter Lee

Copyright © 2000 SYBEX, Inc.

Chapter 4: The HypergraphYour Roadmap to
a Scene

Overview

Of you come to Maya from another 3D package (as many of us do), you are probably familiar with
a window like Mayalls Outliner, which helps you keep track of objects in your scene. On the other
hand, it is unlikely that you have run across anything quite like Mayalls Hypergraph. For this
reason, even many seasoned Maya users steer clear of the Hypergraph (using the Outliner
instead), as they canlJt make heads or tails of its interface. The goal of this chapter is to clear up
any confusion you may have about the Hypergraph(whether youlire a new Maya user or a
long-time user who just doesn(t use the Hypergraphiland reveal how powerful an ally the
Hypergraph can be when you are working on anything from simple to very complex scenes. While
the Hypergraph may seem confusing on its surface, once you see that its interface was designed to
parallel Mayalls scene window interfacelJand once you see the many different ways in which the
Hypergraph can function(Jyou will wonder how you ever got along without it. Even if you are an
experienced Hypergraph user, you may find some useful tidbits in this chapter.
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What Is the Hypergraph?

The Hypergraph is, in its essence, a hypertext-like view of your scene (thus the name). If you have
worked with an HTML authoring tool, you will recognize the web-like appearance of linked objects
in the Hypergraph. Every element visible in a scene is represented by a text box, and any linked
objects have a line that connects them together, showing their connection in the scene. Passing
your cursor over the line, youlll see which elements of each object are connected. Besides
displaying the relationships between objects and elements in a scene, the Hypergraph also lets you
create or modify those relationships(ifor example, you can parent two objects together or break an
input connection directly in the Hypergraph, rather than having to go to the scene window or
Relationship Editor. In essence, the Hypergraph is your scenellyou can do pretty much everything
you can do in a scene window, and more, only it[]s represented as text boxes instead of the
objects you would see in the scene windows.

Note The types of objects visible in a scene depend on the filtering choices youl lve made
using the Hypergraph(is Options @ Display menu.

Why Use the Hypergraph instead of the Outliner?

The Outliner is exactly what its name implies: an outline of your scene. While you can perform
many useful functions in the Outliner, almost all of these can be performed as easily (or more so0) in
the Hypergraph, and the Hypergraph allows you to do many tasks that are impossible in the
Outliner. While the Ouitliner is, for most people, easier to understand at first, the Hypergraph is
actually much more aligned with the way Maya works, as it is organized around navigation and
connection conventions used throughout Maya. Thus, once you get accustomed to using the
Hypergraph, it will seem much more natural than the Outliner as a means of getting around your
scene.

Top £

Books24x7.com, Inc. © 2000 — Feedback

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=981349842 [11/27/2000 8:25:26 PM]



Books24x7 Mastering MAYA Complete 2

Table of Contents Create Bookmark Add to Book she lf Purchase B ook

Chapter 4 - The Hypergraph-Your Roadmap to the
Scene

Mastering MAYA Complete 2

Perry Harovas, John Kundert-Gibbs and Peter Lee

Copyright © 2000 SYBEX, Inc.

Getting to Know the Hypergraph

Because the Hypergraph offers so much information, it takes a bit of effort for most people to feel
comfortable with it. We will therefore work through the Hypergraph piece by piece in the following
pages, using examples to clarify certain concepts, but mostly just showing how the interface works.
By the time you finish this section, you should feel comfortable enough with the Hypergraph to
begin using it in your work (if you don(]t already)(Jand once you use it a while, it[Is likely you won
1t know how you got along without it.

Navigating the Hypergraph

Open a new scene in Maya, and create two objectsisay a sphere and a cone. Now open the
Hypergraph by choosing Window @ Hypergraph from the main menu set. In the Hypergraph
window, you should see icons for the objects you created:

G g e

Tip Because you will probably access the Hypergraph many times while working in Maya, it is
a good idea to create a button on your shelf for it. From the menu bar (not the hotbox),
choose Window @ Hypergraph while holding down the Ctrl, Alt, and Shift keys. A new
button will appear on the shelf for the Hypergraph. You can also create a hotkey for the
Hypergraph if you prefer (see Chapter 3 for more on how to do this).
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If you compare this view to a view of the same scene in the Outliner, you can see that the

Hypergraph is actually less complex (as it doesn(t show the cameras or default sets), but it is
organized in a side-to-side manner, rather than top-to-bottom.
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You will also notice that the Hypergraph indicates a selected object by coloring it yellow (the cone
in this case), while the Outliner highlights the object in a gray bar.

Zooming and tracking in the Hypergraph use the same techniques as in the scene windows. To
zoom, hold down the Alt key and the left and middle mouse buttons(dragging to the left zooms out,
while dragging to the right zooms in. To track across (or up and down) the Hypergraph window,
hold down the Alt key and the middle mouse button, and then drag the mouse around to track
through the window. By tracking and zooming, you can quickly move through even a large scene,
finding the nodes youlire interested in. Additionally, you can use two hotkeys to frame the
Hypergraph around a selected object or around all objects in the Hypergraph. To focus the window
on one or more selected objects (highlighted in green or white in the scene window), press the F
key. To expand the view to fit all displayed objects, press the A key. If you try this with our example
scene (with the cone selected), pressing F will fill the Hypergraph window with the cone node, while
pressing A will expand the view to fit both the sphere and the cone.

Tip The A and F keys also work in any scene window  Ipressing F will focus the window on
the selected object(s), while pressing A will make the entire scene fit in the window. This
is another way in which the Hypergraph and scene windows behave in the same manner.

If your scene is complex, and you find yourself consistently hunting for a particular object (or group
of objects) in the Hypergraph, you can save yourself a great deal of time by bookmarking any or all
views you are likely to need at a later point. Although our example scene is too simple to warrant
using bookmarks, letl1s see how the process works by creating three bookmarks: one focusing on
the sphere, one focusing on the cone, and the third showing both objects. First, highlight the cone
and press the F key (or just zoom and track until the cone box fills the Hypergraph window). Then
choose Bookmarks @ Create Bookmark @ from the Hypergraph menu set. Choosing the option box
will open a window that lets you name the bookmark (if you don(it open the option box, Maya will
choose a default name for you). In this case, type cone and click the OK button. You now have a
bookmark for this view arrangement, which you can return to at any time. Next, select the sphere
object and press the F key, then create a bookmark for it (hame it sphere). Finally, create a
bookmark for the complete view of the scene (press the A key to jump to a complete view of the
scene) and name it all.
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To test your bookmarks, zoom and track the window to a completely different view, and then
choose Bookmarks @ Cone (or Sphere or All) from the Hypergraph menu set. The view should
jump back to the one you defined for that bookmark. To edit your bookmarks (add a new one,
delete a bookmark, or rename one), choose Bookmarks @ Bookmark Editor, select the bookmark
you wish to edit, and choose the appropriate choice from the Bookmark Editor Edit menu. Again,
using bookmarks in a scene as simple as our example is not very usefull Thowever, in a scene with
hundreds of objects, using bookmarks can save a great deal of time and frustration.

Tip You can also create bookmarks for different types of views (with the Hypergraph in
different modes(as discussed later in this chapter). This functionality can really save
time, as you can avoid having to continually reset the Hypergraph(s view modes as you
switch between different aspects of your project.

One other nice feature of the Hypergraph is that it shows you when an object is keyframed, by
changing its box shape in the window from a rectangle to a parallelogram. If you keyframe the ball

shape, for example, its Hypergraph representation will change to give you a visual indication that it
is now a keyframed node.
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Doing Work in the Hypergraph

Besides viewing selected objects in the Hypergraph, you can also select any object in the
Hypergraph window simply by clicking on its box. To select the sphere in our example, click on its
box, turning it yellow (and selecting it in the scene window as well). To select multiple objects, you
can either Shift-select them or drag a selection marquee around the boxes representing all the
objects you wish to select. To deselect one selected object, Shift+click on it. To deselect all objects
in the scene, click anywhere in the Hypergraph window outside a text box. To rename an object in
the Hypergraph, Ctrl+double-click on the name in the box, and then type in the new name and
press Enter. For example, we could rename the sphere ball and the cone hat in our practice
scene.

Parenting one object to another (the child object will then follow its parent]s movements, rotations,
and scaling) is just a matter of MM dragging the child object on top of its parent-to-be. In our
example, MM drag the ball (sphere) onto the hat (cone). The ball will now appear beneath the hat
Cwith a line connecting the twollshowing that it is now the child of the hat.
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If you now select the hat, you will notice that the ball also becomes highlighted (in the scene
window), and that any transformation you apply to the hat is automatically applied to the ball. To
unparent (disconnect) the two objects, MM drag the ball into an empty space in the Hypergraph
window. The objects will once again be side by side (with no interconnecting line), indicating that
they are independent of each other.

Nodes and the Hypergraph

The underlying structure of a Maya scene is based on nodes and attributes. A node is the
fundamental element of a scene, and often an object in a Maya scene window (or in a shader
network or the like) has several nodes. An attribute is a behavior (or attribute) of a node, and each
node can have many attributes, including custom attributes that you create yourself. Nodes are
connected together, either by default when you create, say, a geometry object (which has a shape
and a transform node connected together), or when you manually connect two objects (for
example, by parenting one object to another, or by attaching a new texture to a material group).
Most attributes that are of the same data type (for example, floats or vectors) can be attached to
each other across two nodes.

If you are not used to working with Maya, the entire concept of nodes may seem pretty frightening.
The theory may seem difficult, but in practice, nodes and attributes are fairly easy to understand:
Nodes are anything that can be shown in the Hypergraph, while attributes are what appears in the
channel box or Attribute Editor when a node is selected. (Actually, nodes appear in the Channel
box and Attribute Editor as well: They are the boldface items you can click on to rename or to open
their attribute groups in the Channel box, or the tabs in the Attribute Editor.)

Thus, for the Hypergraph at least, all you see are nodes, and changing Hypergraph display modes
just changes which nodes you are looking at for your scene.

To see how changing display modes changes the nodes you see in a scene, letl s again look at
our simple example scene (the ball and hat). From the Hypergraph menu set (or by holding down
the right mouse button inside the Hypergraph window), choose Options @ Display @ Shape Nodes.
Now that shape nodes can be seen in the Hypergraph, you will see the ballShape and hatShape
nodes, which are separate from the ball and hat nodes. (The ball and hat nodes are called
transform nodes, and are in control of where the object is, its rotation, and its scaling, while the
shape nodes are in charge of what the object looks like.)
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You can also show all nodes (many of which are normally invisible) that lead into and out of an
object node, revealing the hidden depths of what Maya is doing when you create a [simplel’
object. Select the ball node and choose Graph @ Up and Downstream Connections from the
Hypergraph menu set. You will then see all of the input and output nodes connected to your ball.

In this layout, the ball transform node sits atop the others, while the bottom three nodes show the
flow of information for this object: the makeNurbsSphere1 node (where you control radius, U and V
isoparms, and so forth) outputs to the ballShape node, which then outputs to the
initialShadingGroup node, where the ball is given a texture and made visible.

Note No objects in Maya are visible unless they are attached to a shading group. While the
underlying structure of an object is contained in its shape and transform nodes, it is
only in the shading group that the object is given a color and texturel itherefore, without
its connection to a shading group, you could not see the object.

If you wish to dig even deeper, choose the initialShadingGroup node, and display the up and
downstream connections again. This time, you will see the shapes (plus a lambert shaderithe
default one) that feed into the initial shading group, plus the shading group(Js output to the renderer
and lights, as shown next. To return to your original view, just choose Graph @ Scene Hierarchy
[Jor choose one of the bookmarks you had previously saved: a nice time-saver!
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Because Maya is constructed on nodes, and the Hypergraph can show just about any node
grouping (based on your filtering choices), you should begin to see how valuable a tool the
Hypergraph can be as you work through the different stages of your animation process. From
modeling to texturing to lighting to animation, the Hypergraph is flexible enough that it can display
the data you needl]and even only the data you need, should you wish(for each stage of your
work. Just keep in mind that the Hypergraph shows nodes, and Maya is built on nodes, so all you
have to do is figure out which nodes you want to see for any given stage of your animation process,
and you can get the Hypergraph to display them for you.

Know Your Nodes

While there are a great number of nodes in Maya, they tend to fall under one of these
general categories:

Transform nodes (containing items like Translate X or Rotate Y)
Shape nodes (containing items like the makeObject inputs)
Invisible nodes (like default cameras)

Underworld nodes (nodes that are created, for example, when a curve is drawn on a
surface)

Material nodes (like lambert or phongE)

Texture nodes (colors, procedural textures, or image files used to alter the behavior of a
material node)

Texture placement nodes (used to place textures on objects)
Light nodes (lights, like a spotlight)

Utility nodes (which provide a utility to a shader network, such as the multiply/divide node)

Menus and Buttons: Where the Action Is

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=644704454 (6 of 14) [11/27/2000 8:25:49 PM]



Books24x7 Mastering MAYA Complete 2

While the Hypergraph(s default view is very useful, it is just a first step to viewing your scene in the
Hypergraph. By using the Hypergraph(is menu choices (the most common of which are repeated in
buttons across the top of the Hypergraph), you can make the Hypergraph show you just what you
need in an organized, concise manner. To see what the Hypergraph can do, let(]s take a quick tour
through its menus, highlighting several items that might prove especially useful in your later work.

The Edit Menu

The Edit menu contains several ways to control the display of selected items (or edit those items).
First, you can rename an objectlthis is the same as Ctrl+double-clicking on the objectl]s name.
You can also collapse or expand a hierarchy; for example, if the ball has its shape node showing,
you can collapse the shape node, hiding it beneath the ball(ls transform node. A red triangle
reminds you that there are collapsed nodes beneath the visible one. To expand the nodes again,
just choose Edit @ Expand.
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Tip You can also collapse and expand nodes by simply double-clicking on the top node of the
group you wish to hide or reveal.

If you have several groups of collapsed nodes beneath a parent node (for example, if you have
several child objects, all of which have collapsed subnodes), you can expand all nodes at once by
choosing Edit @ Expand All. The option Show Selected displays items that are selected in the
scene window (or Outliner) but have been filtered out of the Hypergraph display. For example, if
you have turned off display of NURBS objects in the Hypergraph, but choose a NURBS sphere in
the scene window, you can force the Hypergraph to show it by choosing the Show Selected menu
item. The Attributes menu item brings up the Attribute Editor for the selected item (the same as
selecting the item and pressing Ctrl+A).

Note There are also a couple of options in the Edit menu (and elsewhere) for use with the
freeform layout, but we will discuss this type of layout below.

The View Menu

Under the View menu, you can choose to change the Hypergraph to the last view you used(or the
next, if you have moved backward and forward in views. This command can be useful if you move
a great distance through the Hypergraph in a complex scene and wish to return to where you were
previously. The Previous and Next View commands function in a similar manner to bookmarks but
change according to the Hypergraph view. You can also frame your selection (this has the same
effect as the F key), frame all (the same as the A key), frame the hierarchy, or frame a branch of
the hierarchy.
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These four framing options (Frame All, Selection, Hierarchy, and Branch) can be accessed by the
four leftmost buttons in the Hypergraph toolbar, which is located atop the Hypergraph window.
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Framing a hierarchy frames the selected object plus any other objects in that hierarchy. Framing a
branch frames the selected object plus any objects below it in the hierarchy. If the ball is the child of
the hat in our example scene, selecting the ball and then framing the hierarchy would focus the
window on the hat and ball nodes; framing the branch would focus the window only on the ball (and
any child nodes it might have).

The Bookmark Menu

The Bookmark menu lets you create and edit bookmarks for any layout or view you wish to save in
the Hypergraph. We discussed bookmarks earlier in the chapter, so here we need only note that
two buttons on the Hypergraph toolbar are related to the Bookmark menu: the Add Bookmark
button (a book with a red plus on it) and the Edit Bookmark button (a lifted leaf with a book below
it). The Add Bookmark button simply adds a bookmark for the current view, while the Edit
Bookmark button opens the Bookmark Editor window, allowing you to rename, delete, or add
bookmarks.

The Graph Menu

The Graph menu controls the general parameters of what the Hypergraph shows. You can graph
the upstream connections for an object (all nodes that feed into the selected object), the
downstream connections for an object (all nodes that the selected object feeds information into),
and both the up and downstream connections for that object. Because choosing one of these
options changes the view from the default scene hierarchy, once you have chosen an
upstream/downstream graph, you can also choose the Scene Hierarchy view to return to the scene
hierarchy.

The graph Up and Downstream Connections and Scene Hierarchy menu items are also available
as buttons on the Hypergraph toolbar:

= EEES < L, 8 ‘
A,
SErie Hissa brg L et Dneefrsdredin Chomdeaclions.

Should your graph get behind your scene window (an unlikely event, but possible), you can force
the Hypergraph to rebuild itself by choosing Graph @ Rebuild. By using this command, you can be
sure the Hypergraph is up to date if you ever suspect it is not. Finally, the Layout command in the
Graph menu lets you change (or reset) the arrangement of items when you are looking at upstream
or downstream connections. Arranging these nodes may allow you to make more sense of them or
to move unwanted nodes off screen while you work.
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Note When you graph the up and/or downstream connections in the Hypergraph, you are
creating what is known as a dependency graph. Put simply, a dependency graph
shows the connections between nodes (like shading network elements) in a Maya
scene, allowing you to see the flow of information from one node to another(Jin other
words, how each node depends on the others to which it is connected.

The Rendering Menu

The Rendering menu lets you focus the Hypergraph on materials, textures, shading groups, lights,
and images. You can also use the Rendering @ Create Render Node command to create a render
node directly in the Hypergraph, rather than having to use the Hypershade or the Multilister to do
SO.

Note With the advent of the Hypershade, the Rendering menu set in the Hypergraph is no
longer as useful as it once was. It is still very convenient, however, to have all shading
information accessible in the same window as the scene hierarchy, especially when
you just want to take a quick peek at a shading item rather than work with it
extensively.

The Options Menu

The Options menu gives you control over how the Hypergraph displays nonstandard (invisible,
shape, or underworld) nodes, and also how the Hypergraph as a whole is laid out. Of the Options
submenus (Display, Orientation, Layout, Transitions, and Update), the one you will probably use
the most is the Display submenu. The Display submenu lets you choose which types of nodes and
connections will be displayed in the Hypergraph window. As we have already seen, you can show
shape nodes (which control the structural options of an object); you can also display invisible nodes
(such as the cameras or any objects you have hidden) and underworld nodes (these are nodes
generated by objects such as surface curves, which have their transform nodes in a local rather
than a global space). You can also turn on (or off) the display of expression, constraint, or deformer
connections. For example, if you aim-constrain the ball to the hat in our example scene (Constrain
@ Aim), you can display the connections Maya makes between the ball, the hat, and the new
aimConstraint node.
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Note You can also display a background image for the Hypergraph window if you are in
freeform layout mode (see below) by choosing Options @ Display @ Background
Image (in freeform) from the Display submenu.
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The Orientation submenu of the Display menu lets you toggle between horizontal (the default
layout) and vertical layout modes. If you like working in an Outliner-like fashion (with nodes stacked
on top of each other), you may prefer the vertical orientation mode. The Layout submenu allows
you to choose automatic (default) or freeform layout modelthe freeform layout mode lets you move
nodes around into any shape you wish, while the automatic mode places the nodes in a
predetermined order next to one another. The Transitions submenu enables you to create an
animated transition between views when you choose View @ Previous or Next View. By default, the
view changes instantaneously, but by checking the Animate Transitions box (and then choosing
how many frames the transitions will be), you can force the Hypergraph window to scroll from one
view to the other. While they are cute, transitions are more of a time waster than anything useful
“Junless you need to figure out where one view is in relation to another. The Update submenu lets
you choose when to update the Hypergraph window; you can choose to update on a selection, on a
node creation, on both (the default), or on neither.

The Show Menu

The Show menu lets you make very specific choices about the objects you wish to see in the
Hypergraph window. Under Show @ Objects, you can show (or hide) geometry, lights, sets, and
cameras, to name just a few. You can display all objects by choosing Show @ Show All. You can
select several objects (in the scene window or the Hypergraph), and then show only other objects
with the same type as your selected objects (Show @ Show Selected Type(s)). You can also invert
the types of objects you display (Show @ Invert Shown). If, for example, you were working on a
scene with 10 lights and 20 geometry objects, you could display only the lights while you worked on
lighting the scene and then invert the selection filter to show all your other objects while you
tweaked your models or animated the scene.

Making and Breaking Connections in the Hypergraph

One of the most interesting features of the Hypergraph is its ability to make and break data
connections between nodes. To see how this works, take our example scene (the ball and hat),
and add a lattice deformer to the ball (select the ball node, then choose Deform @ Create Lattice).
Select the ball node again, and choose Graph @ Up and Downstream Connections. In this new
view, you will see connecting arrows between the nodes that make up the lattice-ball group. By
passing your cursor over one of these arrows, you can see the output/input data connections
between nodes.
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To break one of these connections, just click on one of the arrows (highlighting it yellow) and hit the
Delete key. You can, for example, break the deformer connection between the lattice and the ball if
you highlight the arrow that shows the ffd1LatticeShape.latticeOutput to ffd1.deformedLatticePoints
connection (the one shown in the image above). If you alter the deformer (scale it, say), you will
immediately see the ball return to its original shape when you delete the connection.

Tip As should be obvious, it is dangerous to go around deleting connections between nodes
Cespecially if you don[]t know what youllre doing. This is not to say you shouldn(t
experiment; just save your file before you do start deleting connections, so in case you
canlt get what you want, you can at least return to a good version of your project.

To make a connection between nodes, just MM drag one node on top of another (the node that will
output a value will be the one you drag; the one that will accept an input value will be the node you
drag onto). Once you have completed the drag operation, the Connection Editor will open, allowing
you to choose which attributes to connect. If, for example, you MM drag ffd1Lattice onto ball, you
might connect the latticells visibility attribute to the ball(’s visibility (click on each of these attributes
on the right and left of the Connection Editor to connect them). Then, when you hide the lattice, the
ball will hide as well. To confirm that the connection has been made, you will see a new arrow in
the Hypergraph showing the connected attributes.
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In general, most people use the Hypergraph (and now the Hypershade as well) primarily to make
and break connections between shader nodes in a shader network, such as the luminance output
of a texture being fed into the transparency of a material node. While the connected attributes are
different, however, the method of making and breaking connections is the same as described
above.

The Ins and Outs of the Connection Editor
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The Connection Editor is an extremely useful Maya feature. Essentially, it lets you connect
any output of one node to any matching (that is, of the same data type) input of another
node. The Connection Editor can do some amazing things, connecting even the most bizarre
attributes (as long as their data types match). This base-level control over connections gives
you creative control over anything from ramp texture colors to object rotation order based on
another objects position (or that of another node on the same object), visibility, node state,
or whatever else you can dream up. In shader networks, the output color of one node (like a
fractal map) is often automatically input into the input color of another node (like a phongE
texture) when you create a texture map. With the Connection Editor, you can also plug the
output color of one node into the bump map nodela node that controls how [Tbumpy(] a
surface lookslof a texture (which is the same as MM dragging the node onto the bump map
channel of the texture), or even control the intensity (or height) of a different bump map
based on the output of this node.

While the number of attributes available to connect via the Connection Editor can be a bit
overwhelming, the window!(s controls are fairly straightforward. Let(|s take a look at how the
Connection Editor works.

Using the Connection Editor

To make a connection, first load the left and right sides of the Connection Editor with the two
nodes you wish to connect (or, alternatively, MM drag one node onto another in the Attribute
Editor to automatically open and load the Connection Editor). Then click on the output
attribute you wish to use and, from the list of attributes with matching data types (not grayed
out), choose the input node.

Some data types, like color, have arrows next to them, allowing you to access their
component attributes(in the case of color, it would be the red, green, and blue components
of the color. Thus, while color (a vector) may not be a match (and is thus grayed out) for the
X scale of an object, you can connect the red component of color to the object( s X scale;
depending on the direction of this connection, the object( s redness would be controlled by
its X scale, or the objectlIs scale would be controlled by its redness.

The Connection Editor Controls

The controls in the Connection Editor(]s window are easy to use. The buttons at the top
enable you to reload the left or right side of the window (thus changing which node is loaded
on each side of the window). By clicking the [Ifrom -> to[] button, you can change the
direction of the input/output of the two nodes (making it [1to <- from(J).

The Right and Left Side Filters menus let you display (in the windows below) only those
attributes you are interested in(Jthis can be a great way to reduce the clutter of available
attributes to a more manageable number.

Under the Options menu, you can change the default behavior of the Connection Editor
CUwhich is to make and break connections automatically as you click on the attributes in the
left and right windows[/to a manual mode. If manual mode is selected, you must press the
(now enabled) Make and Break buttons at the bottom of the window to create (or disconnect)
the connection between two attributes.

The Clear All button removes all connections, and the Remove button removes the loaded
nodes.
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Finally, the two arrow keys just below the left and right windows allow you to step through all
nodes on an object (for example, the shape to the transform node of a geometric object),
saving you a trip back to the Hypergraph to highlight a new node, and then reload it into the
Connection Editor. To disconnect two attributes, just click on a connected attribute on one
side of the window to unhighlight it.

The possibilities for using the Connection Editor are so many and varied that the best advice
is just to open a new project, create some objects and shader networks, and play with
different connections, so you can get a feel for the different ways you can control one node
via another. This way, when you are faced with what might appear a difficult problem in a
Ureal world(] situation, you may see that some clever use of the Connection Editor will do
the trick nicely.

Freeform Layout Mode

There is one last way you can modify the Hypergraph to make the data in it even more
understandable: the freeform layout. This layout mode allows you to place your nodes anywhere
you wish in relation to each other (above, beside, around, and so forth). This can be a real help
when you build a complex character like a human, as you can arrange the nodes for the hands,
say, where the hands of a figure would be. You can even import an image as a background plate
for the Hypergraph window (perhaps a sketch of your figure) to serve as a reference in the freeform
layout mode.

To enter freeform layout mode, either choose Options @ Layout @ Freeform Layout, or click the
Freeform Layout toggle button on the toolbar in the Hypergraph (the button farthest to the right).
Once you are in freeform layout mode, you can drag nodes anywhere in the Hypergraph window
that you wish, including into shapes or figures. To load a background image for your new layout,
choose View @ Load Background Image and browse to find your image. You can also reset your
freeform layout to its default arrangement by choosing Edit @ Reset Freeform Layout. Thus, no
matter how much mess you make of your node arrangement, you can always return to a clean view
at the touch of a button.

As an example of using the freeform layout, let()s build a human figure in the Hypergraph (we won
1t actually build a character in the scene window, but if you have one youllve already built, feel
free to use that figure instead of our random assortment of primitives). First create 20 or 30 scene
primitives (they can all lie on top of each other, as we won[t use them in the scene window). If you
wish, you can lay them out in the scene window in the form of a person, or you can just arrange
them in the Hypergraph. In the Hypergraph, be sure you are in freeform layout mode, then drag
nodes up to the head region (renaming them things like [Iskull,[] [Inose,[] [Iright eye,[] and so on),
the body, the arms, and the legs. When youlre finished, you should have a graph that looks
something like a person, where every node is intuitively related to its (supposed) function in the
scene window. Obviously, arranging nodes like this in a complex scene can save you a great deal
of time when it comes to finding a particular node (the right eye, for example) that you wish to
manipulate.
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Summary

In this chapter, we have taken a fairly thorough tour of the Hypergraph, exploring its navigation
features, the scene-related actions you can perform in the Hypergraph window, the different
options for viewing and layout the Hypergraph gives you, and even how to see, make, and break
attribute connections from the Hypergraph. You should feel more comfortable using the
Hypergraph now, as you now understand how to use it and what options are available to you to aid
in laying out the Hypergraph in an intuitive manner. As you proceed in this book (or in your own
animation adventures), be sure to continue using the Hypergraph with your scenes. Soon, you will
find this tool not only familiar, but indispensable for all your work in Maya.
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Chapter 5. Modeling Basics

Overview

This chapter introduces the basics of modeling. The first section of the chapter will be devoted to
the concepts you will need to become familiar with before plunging fully into the modeling tools and
actions in Maya 2. A good understanding of the general principles of modeling will enable you to
use your time wisely and efficiently as you work.

In the following pages you will have an opportunity to try out some of Mayalls modeling aids as you

learn some modeling fundamentals, and then you will create a living room scene using Mayals
primitives.
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What Is Modeling?

Before we delve into modeling specifically in Maya, we need to go through a few concepts of
modeling in general. Let us begin with a working definition of what modeling is in computer
animation. Here is one that would seem acceptable to most people: 3D modeling is the process of
creating three-dimensional surfaces using a computer for the purpose of rendering them into a
picture or a sequence of pictures.

But let(]s think about this for a moment. In fields such as the automobile industry, architecture, or
engineering, the digital models are actually built with specific products in mind(Itheir purpose is the
creation of a physical model or prototype, and ultimately a working automobile, or building, or
whatever. For such models, rendering is only a stage they go through in order to get to their
ultimate destination. For the 3D artist working in computer animation, however, the ultimate
destination for the models they build is pictures that only exist in TV, videos, or movies(Jall 2D
environments.

This difference gives rise to a very important principle, which determines how we should build
models for computer animation. Here is the principle: The only thing that really matters in modeling
in computer animation is the picture(s) people will see. Modeling anything that will not be seen,
therefore, is (generally speaking) a waste of time.

ItCJs All an lllusion

Digital animation, then, is a world of facades. If you will only see the back and right walls of a room
(as in the image below), it makes no sense to build the front or the left side. Modeling for the
computer animator is all about creating illusions for the eye to feast on(Ibuild only what the eye (the
camera) will see. We will certainly have more to say about this later on, but suffice it to say for now
that this is the reason why careful preproduction planning is so crucial, and why well-organized
production teams will always create very detailed storyboards before they commit to building
anything.
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Are You a Modeler?

Let(s face it, a professional sculptor or an architect will usually have a much easier time with
modeling on the computer than a person with no such background, just as a painter or a
photographer will find it easier to do texturing or lighting in a digital environment. Many of the
skills that are used in these fields transfer immediately into the computer environment, and
other skills soon follow, as the artist becomes familiar with their surroundings.

But don(t be too discouraged if you want to become a modeler but have no such
background. There are other things to keep in mind. Not all artists are able to transfer their
traditional skills fully into the digital environment; and more importantly, there are other skills,
specific to digital modeling, that also must be learned. Computer animation is a different
world, and the computer, a different tool. Digital modeling should be viewed as a separate
and independent artistic medium(Jas different as painting is to sculpting, for example, each
with its own sets of rules and technical skills. One must feel as comfortable with the computer
as a painter would with a brush, or a sculptor with clay. And just as some painters know
nothing about sculpting but still are great painters, so can one be a great 3D modeler without
being a sculptor, or an architect, or a painter.

Good Models and Bad Models

Good models look good when rendered, and bad models look bad(lit[Is that simple. You may think
that is stating the obvious, but the catch, of course, is that it takes a lot of time and care to produce
models that look good, and always a lot of sweat and effort to produce great-looking models. Tight
schedules and deadlines often make this a very difficultlif not impossibleltask.

Having said these things, however, there are other, less obvious, factors in the production
environment that determine whether a model is good or bad, and these are just as important. The
two criteria most frequently used in animation are how heavy or light a model is and how well it can
be set up for animation.
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Improperly built models often end up being computationally heavy, meaning they are built with too
much geometry and can cause numerous problems for the animators, or lose precious production
time in rendering. A light model, in contrast, does not have a lot of geometry and thus allows the
animator to act more interactively with it, producing better animation in shorter time. It generally
renders faster, too.

If a model is going to be deformed in a certain way[Jin other words, to bend and stretch as it acts a
certain way[the modeler needs to build the model with that in mind, putting the necessary points
where they will deform properly. In some cases, not having points in certain areas is actually better.
One reason why modelers build NURBS faces (the next chapter is an in-depth look at NURBS
modeling) and not polygon faces (Chapter 7 covers polygon modeling) for facial animation is that a

well-built NURBS face (on the left below) is a lot easier to set up for animation than a Polygon face,
even though the latter is easier to build. Notice the extra lines in the Polygon model (on the right).
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Modeling Tools

Later in this chapter you(lll get a taste of the process of modeling in Maya. First, however, let(Is
look at the Maya interface features available to us. Maya has a vast array of tools that can aid us in
modeling. Here are some of the more basic and useful functions we will be covering in this chapter:

Templates

Layers

Pick-masking

Snapping

Freezing transformations

Construction history

Templates

Objects that become templates remain visible but cannot be selected like other objects. The
standard way to turn an object into a template is to select the object and then select Display @
Object Components @ Templates. You can also open the Attribute Editor (Ctrl+A), choose Display,
and toggle on Template.

Reqular Object Templated {}Iyeﬂﬂ .
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Because the templated object cannot be selected in the usual way by dragging, in order to
untemplate it, you have to select it either in the Outliner or the Hypergraph editor, or use a selection
mask (see [1Pick-Masking(] later in the chapter), and then toggle it back with the same command.

There is another way to template objects, and that is by using the Layer Bar (discussed in the next
section). A layer also has templating capability, and it is generally the more efficient way to
template objects because it can handle groups.

Tip Templating using layers is a bit different from templating using the method just described.
A regular template can be picked using Selection Mask for templates, but not the ones
templated using layersiithey can only be selected from the Layer menu.

The Layer Bar

The Layer Bar is an extremely useful tool. It was originally created for Alias Power Animator, and
now, with the release of Maya 2, the Layer Bar is back in its original form. A layer creates an
exclusive collection of objects that can be selected, hidden, or templated together. Essentially, it
acts as a directory or a folder for objects to aid in organization and work efficiency.

The Layer Bar is on by default, but if you don(t see it, select Options @ Ul Preferences and turn it
on. You can also see the Layers using Windows @ Layer Editor. To create a new layer, you can
click on New Layer in the Layer Editor, or click the New Layer button on the Layer BarllJitl|s the
button left of the Default layer.
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To add an object or a group of objects, first select them. Then click on the layer to which you want
to add the objects, display the Layers menu, and select Assign Selected. To move an object from
one layer to another, simply select the object and assign it to the other layer. You can also use the
Relationship Editor to do the same thing: display the Layers menu, select Edit Membership to open
the Relationship Editor, and connect the objects and the layers the way you would normally do.
You can hide the layer objects, template them, or reference them.
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Referenced objects of a layer are just like templated objects, except that they can be used for
snapping (see the section [1Snappingl] below) and they can appear as shaded surfaces.

Removing a layer does not delete its member objects, but only the layer itself.
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Tip Use the Layer Colors palette to identify different groups of objects as belonging to a layer.
Double-click on the color box in the Layer Bar to pop open the Layer Colors palette and
assign a color, or use the Layer Editor to do the same. Using different colors can not only
make things much easier to work with for very complex scenes; it can also make the
scene a bit more interesting to look at, as you can see below (and in the Color Gallery on
the CD).

Pick-Masking

One of the most elegant features of the Maya interface is its ability to limit selection to specific
types of objects, components, or hierarchical elements. This function is also known as creating a
pick mask or selection mask. (Maya uses the terms interchangeably.) You can RM choose an
object to pick-mask elements which specifically apply to that object, or you can use the buttons on
the Status Line to pick only the elements you want to select.

R ol YO RN RO

When you RM choose an object you are working on, Maya automatically figures out which
selections should become available for that specific object type and gives you the appropriate
choices. For a curve, you get a different set of marking menu items from the one used for a NURBS
surface, as you can see here.
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The really cool thing about this feature is that depending on the pick mask you choose, Maya
adjusts the display of control vertices, edit points, and hulls accordingly so that you will only select
what you want to select, and hides the rest. For example, if you pick-mask Control Vertex, Maya
will automatically go into the component selection mode and display only the CVs for you to select.
Or if you pick-mask Hull, it will only show hulls.

Various selection masks can be created using the Status Line in three different levels. You can limit
your selection by component types such as CVs, Edit Points, Faces, Edges, and so on.

You can also create selection masks to pick only object types such as Curves, Surfaces, Joints,
and so on.
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And finally, you can limit selection by hierarchy types, such as pick-masking only the root or leaf
level of a hierarchy. When you are in the hierarchy mode, you can also create a pick mask to select
only templated objects as well.

r||-i"..-h.- - L Pl T Y

Note When you are limiting selection by hierarchy types, the marking menuls component
selection masks do not work, because Maya is only allowing root or leaf nodes to be
selected.

Note that when several elements are active in the selection mask, Maya has a priority list that
causes certain elements to be selected before others. Mayals default selection mask is set to
select by object type with all the different object types turned on, so when you drag over a NURBS
surface and a joint at the same time, it should select both objects. But because Mayal s default
priority list has [ljoints(] before [INURBS surfaces, ] it will select the joint and leave the NURBS
surface unselected. If you want to see the priority list, go to Options @ General Preferences &
Select.
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Warning Do not change the default priority list or turn it off unless you have a good reason to.
The priority list was defined with careful deliberation, and you will find as you work
your way through the various stages of a production in Maya that the default
priorities make a lot of sense and are very efficient.

Snapping
The snapping tools allow you to transform an object or a component to snap to grids, curves,

points, view planes, or a surface. These elements become targets, or magnets, when activated.
You can access these tools, in the order just listed as buttons in the Status Line:

Hl % % ¢ 9 A

You also can use MayalIs default hotkeys for snapping to grids, curves, or points. This is a more
efficient way of using the snapping tools. These are the hotkeys:

" Press X and click or drag to snap to grid
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Press C and click or drag to snap to curve

Press V and click or drag to snap to a point

Let(Is briefly try out these tools. Create two curves as shown below. Select Create @ CV Curve
Tool and X+click on the grid. Click six times and press Enter to complete the first curve. Type y to
access the CV Curve tool again and draw the second curve.

RM choose to pick-mask CVs over the first curve. Then select the bottom CV, select the Move Tool
by typing w, and V+drag to the first CV of the second curve. It should snap to the CV as shown on
the facing page. Now try to C+drag the last CV of the first curve to the second curve. It(Js not
snapping because snapping to a curve is distance sensitive. Drag the selected CV over the second
curve, making sure it s right over the curve. Now C+drag the CV again back and forth. It should
stay on and along the curve. Snap-to-curve also snaps to curves on surface and surface isoparm
curves as well.

Tip You can also snap the manipulator to stay locked on one of the manipulator handles
when you are in the perspective view, restricting the manipulator’s movements to XY,
XZ, or YZ handles, just as if you were in an orthographic window. Just Ctrl+click on the
manipulator handle where you want the snap to happen, and the square plane at the
center of the manipulator facing the camera will rotate to face the manipulator handle.
Note that the constraint only applies when you drag the manipulator center, not one of the
axis handles. To release the constraint, Ctrl+click the center of the manipulator (this
actually snaps the manipulator to move along the camera view plane).
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Making an Object Live

Yet another way to snap objects or components is to make an object live. This very useful modeling
aid can be applied to any single object. To do this, choose Create @ NURBS Primitives @ Sphere,
and then select Modify @ Make Live, or click the Make Live button, (with the magnet icon) on the
Status Line.

Trying this on your own computer, youllll see that the sphere has turned green, and if you are in
shaded mode, the sphere is no longer shaded. It has become live, a magnet for other elements,
and while it is in that mode it cannot be selected. Select Create @ EP Curve Tool and try clicking a
few times in the perspective window. All the Edit Points snap to the sphere surface. Hit Enter to
complete the curve and try translating it. The manipulator now shows only X and Y handles, which
are actually U and V handles that move the curve along the parameters of the sphere surface.
Toggle the Make Live button off, and the curve should translate in the XYZ 3D space again.
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Using the Construction Plane

Maya has a special construction plane, available from the Create menu. It does not render and,
with the default setting, is displayed as a 24-unit plane in the XY axis, but itls actually infinite in
size, like the ground plane in the perspective window. It exists primarily to be made live and aid in
the construction of curves as an alternate ground plane. To appreciate how the construction plane
differs from a regular NURBS plane in the way it behaves as a live object, try the following short
exercise.

Start a new scene. Select Create @ CV Curve Tool, and X+click to snap the CVs on the ground
plane as shown below. Do not press Enter yet. Choose Create @ Construction Plane &, click Apply
with everything at default, then set the Pole Axis to YZ and click Apply again. Close the option box.
You should see the planes intersecting, as shown here.

Select the hotbox (space bar) @ North Zone @ Persp/Outliner. In the Outliner, select plane1 and
then select Modify @ Make Live. Continue to X+click the CVs on the plane1 as shown next, until it
comes to the grid next to the intersection point of the two construction planes. Since plane1 is now
live, the CVs snap to the planelJs grid. Only construction planes allow the CVs to continue to build
in this way.
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In the Outliner, select plane2 and then select Modify @ Make Live. Start X+clicking the CVs on
plane2 until it comes to the grid above the ground plane. Toggle off the Modify @ Make Live option
and finish X+clicking the CVs once again on the ground plane, as shown below. Press Enter to
complete the curve!

iii”‘iEE

Tip If you are transforming an existing object to a live plane, you have to move the
manipulator(s center, not one of its axis handles, to make it snap to the plane.

Freeze Transformations
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When you create any object, it is initially placed at the origin, or (0,0,0) in the world space. As you
work with the object, transforming it in various ways through translation, rotation, and scaling, there
may be times when you want the point where youllve placed the object to become its local origin,
or (0,0,0), even though it is not the world space origin. To do this, select the object, and then select
Modify @ Freeze Transformations.

How Maya Handles Construction History

Maya 2(]s handling of construction history is much more powerful than in its predecessors (Alias
Power Animator and Studio). Its procedural structure allows construction history to be maintained
much longer in the model-building process than was previously possible, which means you have

more control and greater freedom to explore alternative modeling possibilities. Because it makes
the scene complex, however, in certain situations you may want to have the construction history

turned off. You can do this by toggling the History button off in the Status Line.

You can also delete a specific object[ s construction history by selecting Edit @ Delete by Type @
History. You will see more examples of construction history in the next chapter(s tutorial.

Tops
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Modeling with Primitives

Finally, we are ready to begin modeling! Although Maya provides us with many different and
interesting ways to do whatever we need to do, in many cases the fastest and easiest way to get
the job done is to use primitivesiready-to-use basic shapes like those shown below (and in the
Color Gallery on the CD). Maya has a wealth of NURBS and polygon primitives: spheres, cubes,
cylinders, cones, planes, and, new in version 2, toruses. Maya also has a NURBS circle and
square (another new addition), which are made of curves.

Although they are all different in form, many of these primitives are created involving similar
variables, an example of which we will see a bit later. By starting with the primitives, you can
immediately create simple objects, which then can be manipulated in various ways to produce
more complex surfaces easily and quickly.

Building a Staircase
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Let('s begin exploring primitives by building a spiral staircase. In this example, we will start with a
cube to represent an individual step in the staircase, and then copy it many times.

Start a new scene, and select Create @ Polygon Primitives @ Cube.

Manipulate it as follows: in the Channel box, type 06, 0, and 0.5 for Translate X, Y, and Z
respectively, and 5, 0.5, 1 for Scale X, Y, and Z. You should now see the cube placed as follows:

Tip In the Channel box, the default naming convention is set to [INice.[] For example, you
read [1Translate X1 in the first line of the Channel box. If you are a beginner, this is very
helpful, because everything is clearly stated. But you can also change this to [1Short[!
format by pressing RM choose @ Channel Names @ Short. The first line should now read
[tx[1, which looks cleaner, and gives a bit more space for the modeling windows.

Keeping the cube selected, go to Edit @ Duplicate Option box. Set the numbers in the dialog box as
follows: Translate 0,0.5,001; Rotate 0, (110, 0; Number of Copies, 35; Geometry Type, Instance.
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Click the Duplicate button, and voila! You should now have a spiral staircase. Note that the
duplicates here are instances, which means any manipulation to the shape of the original cube will
be applied to the duplicates as well. Go to the top view, RM choose Vertex over the original cube,
select the four vertices at the top side of the cube, and then rotate and translate them until they
overlap the duplicated cube at the bottom side, as shown below.

You can also, by selecting all the vertices of the original cube and translating them in X and Z, get
different shapes for the spiral staircase, as shown here.
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Tip In situations like the example given here, you will find that it is better to use instances
rather than make actual copies of the original geometry as they are much lighter
(computationally less taxing on the CPU) than copied duplicates, and you can manipulate
the shape of the instanced duplicates with the original geometry.

A Look Inside a Primitive: Torus

Since the torus primitive is a new addition in Maya 2, let us look at its properties in detail as an
example of Mayalls primitives. A torus is basically a revolved circle, a donut-shaped surface that is
closed on both U and V parameters.

Choose Create @ NURBS Primitives @ Torus, and in the Channel box, under INPUTS, click
makeNurbTorus1. You will see the various variables that form the shape of the torus.
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Note You can also get to these same variables before you create the object via the Torus @
dialog box, or after you create the object via the Attribute Editor.

Try doing the same with some other primitives, like the cylinder and the sphere. Note that many of
the torus primitivels properties have exactly the same counterparts in the other primitives(lyou
should go over those variables with the other primitives as well in order to see the various possible
shapes they can form with different settings.

Tip When dealing with these settings for the primitives, sometimes you just have to [Iplay
with itl] and see what comes out as you experiment with the input variables. The results
may surprise you.

Now let[]s experiment with some torus settings. Click on Radius; then, inside the modeling window,
MM drag slowly and see what happens to the torus.

The radius measures the distance from the center of the geometry to its circumference. In the case
of a torus, this measures the center of the circle revolving around it, which effectively means the
Radius setting controls the size of the torus.

Start Sweep and End Sweep determine in degrees where the torus starts and where it stops
revolving along V.

For the Degree section, click on Cubic and you will see a pull-down menu with Linear as the other
degree choicelthis setting will give sharp edges to the torus, as shown on the next page. Sections
subdivide the torus along V, and Spans subdivide it along U.

Warning The subdivisions should all be finalized before any CVs are pulled, as changing the
sections or spans of the torus afterward will produce unpredictable results.

5;55;%

Speares 3
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Height Ratio is the ratio between height and radius; this effectively determines the thickness of the
torus.

And finally, Minor Sweep determines in degrees the amount of surface (along U) the circle
revolving around the torus will have.

Now, before you say, (10K, so itlIs a donut,[] the facing page shows some example models that
were created on the fly with the torus primitive. Though all are simple models, there probably are
some examples in the collection that you did not expect to see, which illustrates the point: The
primitives are very useful objects, not because of what they are, but because of what they are
capable of becoming, and because they can help us create the final surfaces we want.
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Hands-On Modeling: Creating a Living Room Scene with
Primitives

In this tutorial, we will start building a living room scene with the primitives. Remember our
principle, [Jbuild only what the camera will see(1? The first thing we need to do, then, is to visualize
what you want to see at the end. Picture the camera capturing a living room at an angle, with a sofa
set, a table, a lamp, and a dog by the window! (Youlll find the rendered image in the Color Gallery
on the CD.)

We will get to the lamp and the dog by the window in the later chapters, but for now, we can build
the rest with three simple primitives that Maya provides us with.

1. Create a new scene. Drop a sphere into the scene: either click on the sphere icon in Shelf1 or
select Create @ NURBS Primitives @ Sphere. Go into side view, pick-mask Control Vertex, and
drag to select the top two rows of CVs. Type w to use the Move tool.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=200311474 (1 of 5) [11/27/2000 8:26:53 PM]



Books24x7 Mastering MAYA Complete 2

2. Snap the CVs to the first grid above the ground level by X+dragging the Y handle to the first
grid above the ground level. Make sure you are not dragging the center of the manipulator, or
all the CVs will snap to one point. If the grid isn[1t displayed, select Display @ Grid to make it
visible. Repeat the same action with the two bottom rows of CVs to the grid below ground level,

as below.

3. Go to the top view, and again snap the edge rows of CVs to the unit grids on each side of the
sphere, as below.

4. Take the sphere, which now looks more like a cube with round edges, and duplicate it several
times (Edit @ Duplicate), scaling, translating, and rotating it to make the sofa, as shown here.
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Tip When you are building several objects, it is good form to build each object at the origin
and then move it out of the center when it is finished. As long as you do not freeze its
transformation or change the pivot, you can always transform it back to its original
position for further modifications.

5. For the cushions, copy the sphere, pull the top row of CVs (which looks like a single point)
down just a bit, scale and translate it to be on the sofa, and make two more copies to cover the
whole sofa. When the sofa is done, select all of its elements and select Edit @ Group. This
makes it a lot easier for us to work with the sofa as one entity. We can hide the sofa for now
while we move on to the table and the chair. Select Display @ Hide & Hide Selection.

6. For the table, select Create @ NURBS Primitives @ Cylinder &, set Caps to Top and click
Create. This will become the table top. Move it to a side for now. For the table stump, select
Create @ NURBS Primitives @ Torus, and set the Height Ratio to 0.2 and Minor Sweep to 190
degrees. Translate the cylinder to the top of the torus, and scale and translate each object to
form the table shape you see below. Group the cylinder and the torus; then translate them to
the ground level.

Select Display @ Show @ Show Last Hidden to make the sofa visible again. Place the sofa and
the table roughly in the positions shown here.
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To select the whole hierarchy in the modeling window, select one object in the hierarchy and
press the ~ (Up Arrow) key. If there are branches in the hierarchy, press the ~ key until you
reach the root level.

7. The chair is a bit trickier. Copy the sphere, and hide all the rest. Translate the sphere to (0.5, 0,
0.5) using the Channel box. Switch to top view, and snap the middle CVs to the grid for each
side of the sphere as shown:

8. In the side view, grab the two rows of CVs at the right bottom corner and snap them to the Y
axis. Grab the rows of CVs at the left side and snap them to the second grid to the left. Grab
the CVs at the top-left corner and drag them down as shown below:

9. Inthe perspective view, select the CVs as shown and push them back in Z a little. You can also
select the CVs at the chair(s side and scale them out to make the chair look rounder. If you
are having a hard time seeing the right CVs, toggle the hulls to be visible, by choosing Display
@ NURBS Components @ Hulls.
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10. To finish, copy one of the cushions from the sofa and put it on the chair. Group the chair and
the cushion. Select Display @ Show @ All. Create three planes by selecting Create @ NURBS
Primitives @ Planes for the floor and the two walls, then arrange the [furniture(] as you see fit.
Shown below is the final textured and lit living room. We will come back to this scene later to
add more interesting pieces.
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Summary

This chapter introduced the basic concepts of modeling and the tools that Maya provides to aid you
in creating and editing surfaces. You also learned how to use primitives to build more complex
objects such as a staircase or pieces of furniture.

In the next two chapters, we will delve further into two major types of modeling: NURBS modeling

and polygon modeling. NURBS modeling is often used in high-end productions that demand
photorealistic models, while polygon modeling is still the preferred choice for gaming companies.

Top
|- Prev | Next =
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Chapter 6: NURBS Modeling

Overview

This chapter covers modeling with NURBS curves and surfaces. It begins with an explanation of
the basic theory and concepts involved in modeling curves. We wonl(t get too technical; the goal is
simply to give you a basic understanding of what you are doing as you work with Maya. If you are
familiar with these concepts, you may wish to skim through this section.

The chapter then introduces the tools that Maya provides for working with curves and demonstrates
them in the first of three hands-on tutorials, creating the curves for an aftershave bottle. The
second half of the chapter moves on to Mayalls tools for creating and editing surfaces and
concludes with two more hands-on exercises: one that completes the aftershave bottle and one
that creates a human face.

The last of these tutorials is quite advanced, in the sense that the operations are more involved and
the instructions are not as detailed as in the basic tutorials. It assumes that the reader has more
working familiarity with Maya(ls interface and basic techniques than the earlier tutorials. If you find
you are having problems following the advanced tutorial, it may be wise to skip it and come back to
it after youllve got more Maya experience under your belt.

Topsy
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Curve and Surface Concepts

Part of the genius of Maya is that it makes the highly complex mathematics of modeling and
animation almost completely transparent to the user. You don(t need to know much about what
Maya is doing behind the scenes when you use its tools, but it[1s very useful to know a little about
it. Of course, not everyone wants to know what words like NURBS, B-splines, and parameterization
mean. When you are striving for artistic expression, mathematical concepts may not be something
youlld want to delve into deeply. These concepts may seem to you like unwelcome relatives to a
hip party(you invite them in and exchange pleasantries ([THow are you? How are the kids?(7) but
want nothing to do with them afterwards!

Nevertheless, these and other [techno-words( are built into the very fabric of what computer
animation is. Maya is, after all, computer softwarethe better grounded you become in these
"lesotericl] concepts, the deeper and further you will be able to go in mastering your art. At the
same time, be assured that as dry (or exciting!) as things may get in the following sections, nothing
overly technical will be thrown at you.

Tip If you find you do not understand many of the concepts being presented in the next few
sections, just skip them for now. You can come back later when those topics have
become a bit more relevant to you.

Curves Are Equations

The curve you draw in the computer is actually a curve segment or a continuous series of
segments. One segment is called a span. A curve span is a digital representation on the screen of
a mathematical concept called a parametric equation. Because the equation is describing a
position in 3D space, it always has three variables (x, y, z), and the power of the variable with the
highest degree in the equation determines the classification of the curve. Hence, a first-degree
curve is a linear equation, which is a straight line. A second-degree curve is a quadratic equation,
or an arc. A third-degree curve is a cubic equation, which can actually twist in 3D space. There are
two higher-degree curves: fifth- and seventh-degree curves, which can actually twist twice in one
span. Maya has all these degree options in its curve-creation tools, but for most practical purposes,
the cubic curve is almost always used. In Maya, the default curve is cubic.
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Curves Are Splines

A Control Vertex (CV) is a point in 3D space that determines the shape of the curve it is attached to
by defining and influencing its equation. The CVs and the curve segments they control are
collectively known as splines.

Note Historically, a spline was a plank of wood bent to form part of a ship(s hull by forcing it
between pairs of posts, known as [Iducks.[] The placement of these ducks determined
the shape of the plank(s curve, just as the placement of CVs determines the shape of
a curve in computer graphics.

There are different ways to calculate how the CV positions are interpreted into curve shapes, and
these different methods! itypes of equations or formulas(Idistinguish the splines further into Bezier
curves, B-splines, or NURBS. NURBS, the focus of our attention in this chapter, stands for
Non-Uniform Rational B-Splines.

Note Unless youllre a mathematician, don(it worry about all the components of this
daunting acronym. The important thing to understand is how a NURBS curve behaves.

The advantage a NURBS curve has over the other types of splines lies essentially in the way it can
be cut and joined. Regular splines cannot be cut and joined at arbitrary points along the curve, only
where their control points are A NURBS curve, however, can be cut and joined anywhere, because
any point on the curve can be calculated and located. This advantage carries over into surfaces as
well. NURBS surfaces can be attached to other NURBS surfaces with different numbers of spans,
or isoparms, for this reason.

Edit Points (EPs) are points where curve segments join to form one continuous line. They are also
called knots. Maya has a CV Curve tool and an EP Curve tool for creating curves. But make no
mistakelthe two tools may create curves a bit differently, but in the end, both create the same
NURBS curve.
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Surfaces and Parameterization

Curves cannot be rendered, only surfaces can. In modeling, curves are always created to help in
the creation of surfaces. This means that at the end of the day, no matter how many curves you
create, only surfaces matter. Any discussion about surfaces, however, needs to discuss
parameterization[/Oh yes, here comes another unwelcome relative.

To best understand parameterization, let[ s go back to curves. Parameterization of a curve is the
calculation of where knots (edit points) are placed along the curve, enabling any point on the curve
to be assigned a parameter value. The variable representing this value is defined as U, and the
curve is given a direction as a result.

To see this at work, create a default curve made of two spans: either five clicks of CVs or three
clicks of EPs. Now pick-mask Curve Point and try dragging along the curve. At the top of the Maya
window you should see the curve parameter value changing as you drag. The start of the curve is
assigned a parameter value, U[0]. The second edit point of the curve is assigned the value U[1],
and the end of the curve, U[2]. The halfway point between the start of the curve and the second
edit point is assigned a value of U[0.5]. Any point on the curve can be similarly assigned a
parameter value this way. Easy enough. This method of calculating the point values along the
curve is called uniform parameterization.
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Another calculation method in Maya is called chord length parameterization, and the way it assigns
the U value to a point on the curve is more complicated. We need not go into discussions of exactly
how the calculation is done, but the value assignment is dependent on the distances between
successive edit points of the curve, not the number of edit points. So two curves with the same
number of edit points but drawn differently will end up with different parameter values at those edit
points.

How does all this relate to surfaces? A surface is basically an area in 3D space defined by the
parameterization of two variables, U and V. The surface is calculated in such way that at any point
inside the area, a UV coordinate can be given, and the area is given UV directions. This is exactly
the same situation as with the curves, except now you have the V parameterization of the surface
as well.
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Uniform parameterization produces more predictable values for the curves and surfaces than chord
length and is therefore the preferred choice for modeling in general. Uniform is the default setting in
Maya. The advantage of chord length parameterization is in texturing: it allows more evenly
distributed textures on uneven surfaces than the uniform method. The bottles shown here are
revolved from curves that have exactly the same CV placements, except that the one on the left
uses chord length and the other is uniform:

Surface Normals

A surface also has a front side and a back side, and it has normals. A normal is essentially a vector
shooting out perpendicularly from a point on the front side of a surface. In other words, it is the
direction that surface point is directly facing. The concept of surface normals is very important for
using certain modeling tools, as well as for texturing and rendering, and it is important that you
become comfortable with the concept.

You can use the [right-hand rule(] to determine which side of a surface is front, or which way the
normals are pointing. If the thumb points to the increasing U direction, and the index finger points to
the increasing V direction, then the middle finger bent perpendicularly to these two fingers is the
direction of the surface normals.
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Tip You can see the surface normals of an object while in shaded mode by selecting the
object and then selecting Display @ NURBS Components @ Normals.

Surfaces, like curves, are made up of spans, or rather they span a given number of span areas.
The area covered by one UV span is called a patch. The flowing lines separating the patches are
called isoparms. These are the surface equivalents of knots, or edit points. Pick-masking the
Isoparm element allows you to select any flowing isoparametric curve either with a U value or V
value on the surface, just like selecting a curve point on a curve. With surfaces, you can also
pick-mask Surface Point, which enables you to select any point on the surface with a UV parameter
value.

Tip When you select a surface point and choose Edit Surfaces @ Insert Isoparms, both U
and V isoparms are inserted.

Creating Curves
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Whew, that[ s about enough with those relatives! Let /s move on to creating curves. Maya has
several tools for creating curves, and also a Text tool. As mentioned already, Maya can create
curves either with edit points or with CVs.

Generally, if the curve needs to pass through a specific point, then the EP Curve tool would be a
better choice, as the edit points actually lie on the curve. The CV Curve tool should be preferred in
most other situations because it is better at controlling the curve shape.

Using the CV Curve Tool

Go to front view and select Create @ CV Curve Tool @. Notice the default setting is at Cubic and
Uniform. Leave everything at the default and X+click near the origin. Draw the curve on the left
shown below. Oops! The last CV placement was a mistake. No problem. Just MM click and you
can X+drag the CV back to where it should be placed like the curve on the right:

]
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Tip You can also edit CVs or EPs while you are creating a curve by pressing the Insert key.
With this method, you can select multiple points for repositioning. To continue creating
the curve, just press the Insert key again.

Pencil Curve Tool

Pencil is another great curve-creation tool in the Create menu, especially if you have access to a
digitizing tablet. It may look like it is producing a thousand edit points when you are using it, but
with a simple rebuild command, Edit Curves @ Rebuild Curve, you can get an elegantly simple
curve. Rebuild Curve @ has a Number of Spans setting for Uniform Rebuild Type that you can
adjust.

Because when you release the mouse the Pencil tool completes building the curve, you will often
end up with several separate curves when the drawing is done. Again, you can easily attach these
curves using Edit Curves @ Attach Curves. The raw curves on the left here have been rebuilt and
attached to create the curve on the right.
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Tip Itls far better to end up with several separate curves that better represent what you
wanted to draw than to trying to draw everything as one curve.

Arc Tools

In contrast to the free form of the Pencil tool, the Arc tools enable you to create circular arcs of
various angles. There are two types: the simple two-point circular arc, and the three-point circular
arc, which has one more control point than the other tool.

Tip Once youllve created, for example, a three-point circular arc, you can still manipulate the
arc edit points. First select Modify @ Transformation Tools @ Show Manipulator Tool (or
press the T hotkey) and then, in the Channel box, under Inputs, choose
makeThreePointCircularArc. The three points should be visible now.

Duplicate Surface Curves
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Yet another curve creation method is Duplicate Surface Curves, which is actually not part of the
Create menu but appears on the Edit Curves menu. It can be a very efficient and powerful curve
generator, especially now that in Maya 2 it has the ability to duplicate all the isoparms of a surface.
Create a default cylinder, pick-mask Isoparm, select an isoparm anywhere on the surface, and
select Edit Curves @ Duplicate Surface Curves. A curve with the same number of spans as the
cylinder has been duplicated.

Translate the duplicated curve out of the cylinder. Select cylinder as object, and repeat Edit Curves
@ Duplicate Surface Curves. This time, all the isoparms of the cylinder duplicated. You can set the
options so that only U or V will duplicate. The default is both.

Topgy

<<
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Editing Curves

Once you have created the curves you need, Maya provides various actions and tools to edit them.
In this section, wellll talk about attaching and detaching curves, aligning curves and surfaces,
rebuilding curves, inserting knots, adding points to a curve, cutting and filleting curves, and
offsetting curves.

Attaching and Detaching Curves

The Attach Curves option requires that you pick either two curves or curve points. For most
situations, Maya can automatically figure out which ends of the curves are being attached, and you
only need to select curves as objects. In situations where the ends being attached are not correct,
you can select curve points to force the proper ends to attach. To pick curve points, pick-mask
Curve Point, and then drag the curve point to the curve end you want.
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Tip When selecting curve points on two or more curves, first select the curve point on one

curve, then pick-mask Curve Point on the other curve, and Shift+click the second curve
point. The first selection stays selected.

When both proper end curve points are selected, select Edit Curves @ Attach Curves. Blend is the
default attachment method, and Blend Bias 0.5 means both curves will meet halfway. This is the

ideal setting when you need to maintain symmetry. When the Blend Bias is set to 0, the first
selected curve will attach itself to the second curve.

If you find the curve shapes are changing too much when you attach them, try clicking Insert Knot
in the option box. For situations where you absolutely need to have the curves maintain their

original shape, you can change the Attach Method to Connect. For this to work properly, however,
the curve ends have to be touching already.
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\
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Blend Blend + Insert Knod Connect

=

Warning When attaching curves or surfaces, if the construction history is on, make sure the

Keep Original option (the default setting) is toggled on as well. Odd behavior may
occur if it is toggled off and the attached object is modified later.

Detach Curves is simple to use. It works by either selecting curve points, or edit points, or both,
then selecting Edit Curves @ Detach Curves. It also works on multiple curves as well.
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Curve and Surface Alignment and Continuity

When two separate curves or surface ends are not touching, they are said to be discontinuous.
Once they are touching, there are three possible levels of continuity between the two: position
continuity, tangent continuity, or curvature continuity. In creating a smooth continuous surface out
of patches, you need at least tangent continuity between the connected patches. In this section,
youlll work with two example curves to get an understanding of the concept of these degrees of
continuity.

To set up the example curves, create two CV curves, as below, using X+click to snap them to the
grid. Make copies and translate them aside:

Position continuity, also called zero-order continuity (C0), occurs when the two end CVs are placed
in the same 3D space. Select the two copied curves and select Edit Curves @ Align Curves @. Set
Continuity to Position, and modify Boundary to Both. Click Align to see the result shown here:
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Tangent continuity, also called first-order continuity (C1), occurs when the tangents at the ends of
the two curves have the same slope in addition to position continuity. Practically speaking, this
occurs when the two end CVs of the curves all line up. Type Z to undo. Select the two original
curves, change Continuity to Tangent in the option box, and click Align to see the result shown
here:

Curvature continuity, also called second-order continuity (C2), occurs when, in addition to having
tangent continuity, the curves [lcurvel] away from their end points in the same way. Another way of
saying this is that the radii of the curvatures of the two curves are the same. Practically speaking,
this means that in the curve being modified, the third CV from the end point, in addition to the
second CV, is also translated to accommodate the curvature change. Type Z to undo your last
change, then select the curves again, and change Continuity to Curvature. Click Align again. Notice
the change in position of the third CV from the end.
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Note There are few tools in Maya that give options for curvature continuity: Align is one, and
the other is Project Tangent, which is not covered in this book.

The default setting for Align Curves and Surfaces (they are the same action) is Modify Position
First, which means the first curve selected will move in its entirety to align itself. After you have
performed the Align, try playing with the various optional settings in Channel box @ Inputs to get a
better idea of the options.

Rebuilding Curves

Rebuild Curves allows you to rebuild curves in various ways. Rebuilding curves is important for
creating good surfaces. When you work with curves for a while, they can end up with unnecessary
CVs, or CVs bunched up unevenly. They can be cleaned with the Rebuild Curves tool, and from
cleanly built (or rebuilt) curves come clean surfaces. Create a curve using the Pencil Curve tool.
With the curve still selected, select Edit Curves @ Rebuild Curve @.

When the Rebuild Type is set to Uniform, which is the default setting, you have to manually state
how many spans the curve should have. The default is set at four spans, but the number will vary
greatly depending on the complexity of the required shape.

The Reduce setting simplifies the curve according to the set Global or Local Tolerance level. The
Match Knots setting requires two curves to be selected: it reparameterizes the first curve to match
the number of knots in the second curve. The No Multiple Knots setting gets rid of multiple knots
which are sometimes created when curves are attached or knots inserted. A multiple knot occurs
when more than one knot, or edit point, occupies the same position on a curve. The Curvature
setting redistributes and inserts more edit points in areas of higher curvature according to a
Tolerance level just like the Reduce setting.
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Note To change the Global Tolerance setting for the Reduce or Curvature options, go to
Options @ General Preferences @ Modeling.

LetlIs cover one more option. The Keep CV option allows you to rebuild the parameter of the curve
while keeping the CVs in their original position. When you insert knots, the span of the curve
increases, along with creation of more CVs, but the parameterized values of points along the curve
stay the same as before the insertion. The Keep CV option recalculates the curve parameters to
include the inserted knot, while keeping the CVs in the same position.

Inserting Knots

Insert Knot allows you to add more edit points or CVs to further edit a curve. To use Insert Knot,
you select a curve point on the curve where you want the extra edit point to be created and then
choose Insert Knot. Note that another CV is created as well. A new option for Insert Knot in Maya
2, also available for Insert Isoparms for surfaces, is the Between Selections option. Select two edit
points; then select Edit Curves @ Insert Knot &, click the Between Selections option, and click
Insert. Another edit point is added exactly halfway between the two selected edit points.

Warning If you select two curve points with this option, these two curve points will also turn

into edit points, along with the new edit point youllve inserted in the middle. This
may not be the result you desire.
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Adding Points to a Curve

Once the curve has been created and you want to add more curve to it, you can use Edit Curves @
Add Points Tool. If you want to add points not from the last CV but from the start of the curve, then
select the curve and select Edit Curves @ Reverse Curve Direction. If you want to add additional
edit points instead of CVs, just RM choose over the curve and pick-mask Edit Point. Then, when
you select Add Points Tool, it will be set to add edit points and not CVs. Note the difference
between Insert Knot and Add Points: the former adds more points inside an existing curve,
whereas the latter actually creates more curve segments.

Using the Curve Editing Tool

Usually you can manipulate a curve by translating the CVs. But at times, you may want an edit
point to stay in position while the CVs around it move to change the curve shape. The curve editor
is especially useful in such a situation.

Create a curve, and then select Edit Curves @ Curve Editing Tool. Grab the Parameter position
handle (see below) and move it along the curve while keeping V pressed to snap the editor to edit
points. Once itlIs on the edit point you want, you can modify the curve tangent direction and scale
around the edit point without moving the edit point itself.
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Cutting Curves

Edit Curves @ Cut Curve is another very useful curve editing function. It takes multiple curves and
detaches them where they intersect. The default option setting for Find Intersections is In 2D and

3D, which finds the intersections for the curves even if they are not actually touching in 3D space,
but only seem to touch in one of the active (2D) views.

Filleting Curves

Curve Fillet takes two curves that intersect and creates a fillet. Unlike Cut Curve, which can be
projected from a 2D view, the fillet curves actually have to be touching. The default setting creates
a circular fillet from the two curves. Where the lines are intersecting, sometimes the fillet occurs at
the wrong corner. In such cases, you need to cut the curves first, and then select the curves you
want to fillet. The Trim and Join settings in the option box can also save you a lot of time by
trimming the curves and attaching the segments into one curve.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=344069705 (8 of 9) [11/27/2000 8:27:24 PM]



Books24x7 Mastering MAYA Complete 2

Offsetting Curves

Offset Curve duplicates a curve with an offset distance that you set in the option box. There is an
important difference between offsetting a curve and copying and scaling a curve. When a curve is
duplicated and uniformly scaled, it maintains the curve shape, whereas a curve created from the
offset maintains the distance between it and the original curve, though not necessarily the original
shape.

Books24x7.com, Inc. © 2000 — Feedback
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Hands-On Maya: Aftershave Bottle, Part 1

Let(Is try building an aftershave bottle. In part 1 of this exercise, we will create and edit curves
using the actions and tools welve already covered. These curves will then be used to create the
aftershave bottle surfaces in part 2.

1. Start with edit points building straight lines. Make sure you are in top view, and X+click the edit
points as shown here:

!

2. Select the two curves at the top-right corner, and fillet the curves with just the Trim option
turned on. Do the same for the other three corners. Now you should have eight curve
segments. Attach the curves, starting from the top-right corner, with the options set to Connect
Attach Method and Remove Multiple Knots. You should have no problems with the corners
until the last corner curve:
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3. With the last corner, use Pick Mask Curve Point to force the curves to attach at the bottom
right. With the curve still selected, select Edit Curves @ Open/Close Curves to close the curve,
making it periodic (closed). Rebuild the curve with the options set to Uniform and Keep CVs.
The curve should now have a parameter range of 32 spans. Snap the CV at the top middle to
the origin as shown here:

4. Using the marking menu, get into the Persp/Outliner view. Although there is now only one
curve, you will notice there are a lot of invisible nodes because of the construction history.
Since we no longer need the fillet and the attach history, we can delete these: select curve,
then Edit @ Delete By Type @ History.

5. Select the curve, select Edit Curve @ Offset @ Offset Curve @, set the Offset Distance to 0.5,
and reduce the Max Subdivision Density to 0. This is important in keeping the same number of
curve spans for the offset. Click Offset, and check the Attribute Editor (Ctrl+A) to make sure the
offset curve created has 32 spans like the original curve. Translate the curve up in Y to 1. Now
duplicate the offset curve: Edit @ Duplicate &, set Translate to (0, 2, 0) and Number of Copies
to 3. Click the Duplicate button to create three more curves. Close the option box. You should
see three curves on top of the offset curve as shown here:
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Tip Clicking Reset before closing the option box is good practice after actions like Duplicate,
especially when you often use the box with a hotkey. Resetting saves the effort of having

to go into the Options again, unless of course, you know you will be using the nondefault
setting next time as well.

6. Translate the first duplicated curve down in Y to 2, and translate the second one up to 6. Select
the third one at the top and Offset it with Offset Distance 10.5. Note that the new offset curve
s translation values are at (0, 0, 0). Move it up in Y to 1. Offset the curve again with Offset
Distance 0.5. Duplicate the offset curve with the same settings. You should now see ten curves
in total, as shown on the next page.

7. Delete the top curve. In the Surface section, we will use these curves further to create an
aftershave bottle. Save the scene as Aftershave 1.

Tip When you build curves for lofting, it is a good idea to build the curves in the order in
which they will be lofted. In our tutorial, we built the curves in order so that we only have
to marquee the curves and loft. If they are not built in order, you have to select them one
by one sequentially in order for lofting to work properly. Having to select individual curves
each time you are lofting, when there are a lot of curves to select, can be frustrating.

Topsy
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Creating Surfaces

Once the curves are all prepared, Maya provides us with various ways of creating surfaces from
them. We will now cover these surface creation actions and tools in Mayalls Surfaces menu. We
will look at the Text tool under the Create menu as well, as it is closely related to the Bevel tool.

Revolve

Revolve takes selected curves and revolves them around a designated axis, which you set in the
option box. The default revolve axis is vertical, which is Y. The other settings are X, Z, and Free.
The last option makes available the Axis boxes, which use the translation values of the Show
Manipulator axis handle (see Show Manipulator tool). This means you can interactively change the
revolve axis after creating a surface by manipulating the Show Manipulator tool.

For a simple example, let[Is build a lamp to go into the living room we built in the previous chapter.
Start a new scene and select CV Curve Tool. Draw curves in the front view as below.
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With the curves selected, select Surfaces @ Revolve. The default setting works fine for our
purpose, and we see a revolved lamp. But wait, the lamp cover seems a bit lacking in design. Let
Is see if we can make it look a bit more stylish. Select the lamp cover, go to Channel Box Input,
and click on revolve2. Change Degree to Linear, and Sections to 12. Now select the profile curve
for the lamp cover and, again in Channel Box, translate it (1, 2, [12), rotate it (125, (125, [125), and
scale it (1, 2, 1). The Chapter 6 Color Gallery on the CD shows the finished version. We can add
this lamp to the living room later on, so save the file as Lamp for future use.

Lofting

Lofting is without a doubt the most often used function in surface creation, and hence, the most
important. The Loft command creates a surface using the selected curves, isoparms, or trimmed
edges as spans and edges. The settings for Mayal s Loft command are simple, and the default
setting need not be changed for most occasions.

You can loft any combination of curves, isoparms, and even trimmed edges. One thing you must
always be careful about, however, is the order of the curves you pick for lofting. Make sure you are
picking all the curves in order and in the direction you want the U to be going. The first curve picked
will set the U parameter in the direction of the second curve.

Tip If the curves being lofted are uniform curves and have the same number of spans, then
the resulting lofted surface will retain the same uniform parameterization and number of
spans as the curves.

An excellent example to use for learning about lofting is the torus primitive. Create the default torus,
and while it1s still selected, open Edit Curve @ Duplicate Surface Curves @, click on V, and click
Duplicate. Select just the torus and delete it. You are left with eight circles to loft. Select all of them
and loft with the default setting by selecting Surfaces @ Loft. You end up with seven-eighths of a
torus, as shown below. Select the surface and check the Attribute Editor. Note that it has seven
spans in U, its Form U is Open, and from the top view, its span direction for U is clockwise.

Undo with Z until you have only the curves again. This time, select the circles individually
counterclockwise, and in the Loft option box, click on the Close setting. Loft, and you should get a
complete torus as in the illustration. Note that now the U span is 8, its Form U is Periodic, or
closed, and its span direction for U is counterclockwise.

Extrude
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The Extrude command extrudes a surface from selected curves, or curves on surface, or isoparms.
Extruding isn[ 1t complicated, but it can get confusing because there are so many buttons you can
click in the Extrude option box.

Extruding usually involves two or more curves, or curves on a surface, or even isoparms. The first
curve is the Profile that will be extruded, and the last one is the Path that will guide the extrusion.

The Extrude command provides several settings that control the shape of the surface being
extruded:

The Tube setting in the option box makes the profile curve turn with the path.
The Flat setting lets the profile curve maintain its own orientation as it moves along the path.

The Distance setting only requires one curve, and it activates the Extrude Length slider. With
Distance, you can determine the direction of the extrusion with either the Specify setting, in
which different axis choices are listed, or the Profile normal, in which the extrusion goes along
the direction of the profile curvells normal.

The Result Position option lets you either make the path come to the profile curve, which is the
At Profile setting, or make the profile go to the path, which is the At Path setting.

The following example illustrates a general method that should work well as a way to create
extrusions. Let(]s say you wanted to build a frame for the fireplace in the living room from Chapter

5. Start a new scene. With the EP Curve tool set to Linear, create the fireplace frame path using a
construction plane as shown below. Then, in the top view, create the profile curve for the frame.
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Now select the profile, move its center to one of the ends of the path curve and select Surfaces @
Extrude with everything at the default setting. We should now have a frame shape like the one
below. Note that you can adjust the shape of the surface by manipulating the curves.
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Working with Planars, Text, and Bevel

An object is planar if can be wholly mapped to a plane; that is, if it is a 2D object in 3D space. It has
length and width, but doesn(t have depth. A true planar object, then, cannot be twisted in three
directions. As soon as it does, it ceases to be planar. A planar surface is an efficient way to create
trimmed surfaces from closed curves. But, again, these curves themselves have to be planar
curves. Planars are especially useful when it comes to creating text in Maya; in fact, there is
actually a Planar option setting for creating text.

For a quick example of a planar, get a circle and apply a default planar on it by selecting the circle,
then selecting Surfaces @ Planar to get a trimmed surface. Pick-mask on the circle and try moving
a CV up and down. The trimmed circle surface will disappear and come into existence only when
the CV is perfectly on the ground plane.

To get a good understanding of working with planar objects, let(|s create a simple letter M. Start a
new scene, select Create @ Text @, and type M inside the Text field (we are being very economical
here). Although the Trim option is available here for creating a planar surface, we will create it
another way later. Leave everything at its default and click Create. A planar curve outline of the
letter M is created. Go to the Perspective window to see the planar curve letter in 3D. You should
see the picture a) below.

Beveling is almost the opposite of planar in that it usually creates depth in flat things. It is a very
flexible and powerful function that can take a curve, an isoparm, or even a trimmed edge and
create bevels, or sloping edges.

Let( s bevel the planar outline of the letter M you created in the previous section. Select the M

curve and select Surface @ Bevel @. The options here are not complicated, but they can be a bit
confusing because of the orientation: Top Side bevels the back of the letter, Bottom Side bevels the
front, and Both bevels front and back.

Tip When the text is created in Maya, it is facing front. If you have trouble relating Top to
back, Bottom to front, and Height to extrusion depth, just imagine the letters lying face
down on the ground.

You can make the bevel corners Straight or Circular, and you can have the bevel edges straight,
arc in (Concave) with sharp definitions, or arc out (Convex) smoothly. You can leave the Bevel
Width, Depth, and Height at default settingsIwelll be interactively adjusting them afterwards. Click
Bevel, and you should see the picture b) below.
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But first, if you want to change the default settings for corners and edges, go to Channel box @
Input and click on bevel1 to get at those settings. Press T to activate Show Manipulator for Bevel
history. You should see three blue dots connected with lines. If you don(Jt see these, go to Channel
box @ Input and click bevel1 again, and they should appear.

These blue dots are handles with which you can manipulate Bevel Width, Depth (the depth of the
bevels, or the sloping edges), or Height (which is the depth of the actual extrusion of the text
curve). Manipulate them until you are satisfied with the shape of the letter M, then pick-mask
Isoparm and select the front edge of the bevel surface, as in the picture c) above. Select Surface @
Planar and you should see the front side of the M now covered. You can use the letter to decorate
the living room later. Save the file. You can see a rendered version of the letter in the Color Gallery
on the CD.

Boundary

The boundary function is most easily described when compared to lofted curves. When two curves
are lofted, the result is a four-sided surface, two of whose opposing edges are defined by the
curves. The other two edges are automatically calculated to be straight lines going from one curve
to the other. When more than two curves are being lofted, the other two edges can become curved,
but these, too are interpolations between the curves being lofted. A boundary function, in contrast,
enables the four sides of a surface to be created from four curves, thus giving the artist more
control over precisely how the surface edges should be defined.

Let( s take a closer look at boundaries. Start a new scene. Create four different curves with two or
three spans each. Place them in such way as to have their ends intersect. You can select the
curves in any order you want, or drag-select them all together, but the first curve picked determines
the UV parameterization of the boundary surface, as the surface U parameters are determined by
the curvells own U parameters. So if the UV direction for the boundary is important, you should
keep that in mind when you are building the first curve.
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Once the curves are all selected, select Surfaces @ Boundary with the default settings. You should
end up with a surface that has three or four UV spans. Save this file, as you can use the same
curves for working with birails in the next section.

The Boundary function can also create surfaces with only three curves. This type of surface
created with the boundary is not really a surface with three edges, but rather a surface with one
zero-length edge. The order of picking is significant in this case because the pinched zero-length
edge (also called the degenerate surface) occurs between the first two curves picked. This is
important in situations where the surface patch needs to be attached to another surface patch.

Note Square works much like Boundary in that it takes three or four curves and produces a
surface patch. The way it creates tangency, however, is more complex, and it is
considered an advanced tool.

Birails
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Birails are functions much like boundaries in that they work to determine the four sides of a surface.
Essentially, birails extrude one or more profile curves along two rail curves, or paths. The
parameters of the profile curve(s) define the V parameters of the birailed surface, and the two rail
curves define the U parameters of the surface.

Let(Is see how birailing works. Get the curves you built for testing the boundary function. Select
Surface @ Birail @ Birail 1 Tool. (We will delve into the options a bit later.) Maya asks you to select
the profile curve; select one of the curves. Now you are instructed to select the two rail curves;
select the two curves adjacent to the first picked curve. The birail surface is created.

You can try this again with different order of selections and see how the surface differs in each
case, and how it also differs from the boundary surface. The fourth curve of the boundary is
basically ignored, being replaced by the profile curve. Letl s look at the other birail tools.

Choose Birail 2 Tool, and again leave all the settings at their defaults. You are instructed to select
two profile curves now. Select the two parallel curves. Then pick the two rail curves. A birail is
created. Notice how this surface looks much like the boundary surface? That is because the same
four curves are used to create the surface.

For the Birail 3+ Tool, we need another curve to act as a profile curve. It would be good to build a
curve with two or three spans like the other curves, and you should make sure the newly added
profile curve is touching the rail curves. You should have something like the curves shown here:

Bl 34

Frofile Curees s Rail Curses

Bcundary

The Birail 3+ tool works a bit differentlyJyou select all the profile curves first, hit Enter, and then
pick the two rail curves. The birailed surface appears. Birail 3+ is basically a high-level loft, with the
U parameter surface edges following the rail curves, and you can have control of the inner areas of
a surface with the Birail 3+ tool that you cannot get with boundary or the other birail tools.

LetlIs look briefly at a few option settings. All three types of Birails have Non-proportional or
Proportional settings under Transform Control. The first setting modifies only the parts of the profile
curve that change when it birails, whereas the Proportional setting maintains the shape of the
profile curvelithus the name. So if the rail curves grow wider, the Nonproportional setting will only
stretch the profile sideways, but the Proportional setting will enlarge the entire profile.

The Rebuild option also allows the curves for the birail to have their own rebuild options, which may
in some situations give us much lighter surfaces. For the rebuild settings, refer to Rebuilding
Curves above.

Top £
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Editing Surfaces

Once a surface is created, you will often need to manipulate it to produce its final form. Mayals
many surface editing tools and actions behave exactly the same way as their curve counterparts,
which we have already covered. We will be going through those pretty quickly, while some others
we will be spending more time on, such as the Trim tool. We will also focus more on modeling
techniques using these tools.

Attach and Detach Surfaces

These actions work exactly the same as their curve counterparts. With curves, you were
pick-masking curve points, whereas with these surface actions, you pick-mask isoparms.

Working with Construction History

Start a new scene. Select Create @ NURBS Primitives @ Cone. Focus in on it by pressing F, and
select its isoparm about halfway up. Now choose Detach Surfaces with the default settings. Select
the top half, move it up a bit, apply Attach Surfaces, and translate it to the side. You should see
something like picture a) shown below. Now grab the top part of the cone again and try
transforming it in various ways while observing the effect it has on the new surface. Below are more
examples of the various effects produced on the new surface.
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Inserting Isoparms and Aligning Surfaces

The Insert Isoparms command is the surface equivalent of Insert Knots for curves. When the option
box is set for Between Selections, selecting isoparms (unlike selecting edit points) can be a bit
tricky. (Make sure you are not click-dragging, but just clicking, or you may end up highlighting an
isoparametric curve between the isoparms, in which case they will be inserted as isoparms as
well.)

Tip You can also check the Feedback Line just above the Layer Bar to see if what is
highlighted has a neatly rounded parameter value (assuming it is a uniform surface). If it
does, it usually means you have selected an isoparm.

Align Surfaces is the surface equivalent of Align Curves. They actually use the same option box. In
most situations, simply attaching or stitching (see Chapter 8) creates the continuity we desire, but

in those cases where you specifically want surface curvature continuity, you would want to use
Align Surface first.

Extend and Offset Surfaces

Extend Surfaces extends a surfacel s edge(s) according to a set distance. It can either extrapolate
the direction to the way the surface was curving at the edge, or simply go off in a tangential
direction.

Create a torus. Go to the Inputs, click makeNurbTorus1, set its variables as follows, and you should
see a quarter-formed torus:
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With the torus still selected, select Edit Surfaces @ Extend Surfaces. Open the Attribute Editor,
select the extendSurface tab, and set Extend Side to Both and Extend Direction to V.

The Offset Surfaces option is the surface equivalent of Offset Curves, with simpler settings. In its
option box, the Surface Fit setting calculates the distance of the offset from the surface, whereas
the CV Fit setting calculates the distance of the offset from the CVs. Select the extended torus, and
apply Offset Surface. Go into the Inputs window, click on Distance, then in the modeling window,
MM drag to interactively adjust the distance of the offset. It seems [10.2 is a good distance. You
should see something like the picture below.

Tip ItCJs often better to use editing functions at default settings, and then interactively change
the settings by using the Attribute Editor or the Channel box with Show Manipulator.

Try offsetting a curve from one of the top edges, lower it a bit, and use it with the two surface edge
isoparms to create a loft between the two surfaces. Repeat for the bottom edges, and you should
see something like this:
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Trim and Round

Trimming is a way to cut surfaces into desired surface shapes using curves on surfaces (see
below). Trimming indiscriminately can produce heavy models because it can create a lot of
unnecessary isoparms, and that is always a factor to keep in mind when using the Trim functions;
but at the same time, a well-applied trim can save a lot of work and produce better models

Projecting Curves On Surface

In order to trim a surface, you need [lIcurves on surfacel] first. This is Mayal Is term for curves that
are mapped to the UV parameters of the surface they are on, rather than to the XYZ coordinates of
world space. Maya 2 can let us project curves, curves on surface, isoparms, or trimmed edges to a
designated surface and create curves on that surface. Let(s look at this with an extended example.

Let(Is try building a spherical opening protruding from a wall. We will use projections, trimming, and
filleting to do this. Create a NURBS sphere, scale it uniformly to 2 and rotate it 90 degrees in X.
Create a NURBS circle, which should appear right inside the sphere. Go to top view, select both,
and select Edit Surface @ Project Curve On Surface, with the default setting. Go back to the
Perspective window, and you should see two curves on surface on the sphere (as in the image on
the left below).
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Curvies on Surface Trimmied Surface

The Trim Tool

Select the bottom curve on surface (you should be able to select it like a regular object) and delete
it. Select Edit Surface @ Trim Tool. Select the sphere, and it should turn white. Click on the middle
of the sphere to designate that as the part of the sphere you wish to keep. Hit Enter. You should
see a trimmed hole as in the image on the right above.

Select the sphere and scale it up to (3, 3, 3). Notice that the hole on sphere is keeping its size.
When you move the circle, the hole follows it. Select the sphere and apply Edit @ Delete By Type @
History to erase the procedural relationship between the circle and the curve on surface.

Untrimming Surfaces

Oops! We made a mistake, we wanted to make a hole at the front of the sphere, not at the top
‘Isince we deleted the history, we can it move the hole. Now we have a bit of a problem. Curves
on surface can be deleted like objects, but not trimmed edges. There is a command specifically
designed for untrimming surfaces, which is Edit Surfaces @ Untrim Surfaces. You can choose to
delete only the last trim or use the default setting, Untrim All. Select the sphere and apply Untrim
Surfaces.

Projecting with Surface Normal

Let(Is try Project Curve on Surface again. Open its option box. The default setting is Active View,
which means the curve is projected onto the surface from the camera of whatever view is active.
The other option is Surface Normal, which determines the projection of the curve by the normals
projecting from the surface. Here the projection is actually done the opposite way. Click on Surface
Normal, keep the option box open, select the circle and move it to (0, 0, 4), rotate it (1160, 0, 0), and
scale it (3, 3, 7). With the circle still selected, select the sphere and click Project button in the option
box. Notice that you only see one curve on surface created near the circle and not on the other
side. That is because the normals on the other side are not seeing the circle. Trim the sphere and
delete the circle.
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Intersect Surfaces

As well as projecting curves and isoparms, Maya can also create curves on surfaces when NURBS
surfaces intersect. The Edit Surfaces @ Intersect Surfaces with default settings creates curves on
surfaces on both intersecting surfaces. Create a NURBS plane, rotate it 90 degrees in X, translate
it 1 in Z, and scale it uniformly to 30. This will be the wall. Drag-select both the sphere and the
plane, and select Edit Surfaces @ Intersect Surfaces. You should see curves on surface on both
surfaces. Select the plane and trim out the circle. Trim the sphere as well, and you should see

something like below.

Round and Fillet

Fillet and Round are similar functions, but Round is considered a more advanced tool. Let( s try
both, starting with Fillet. Drag-select the plane and the sphere. Select Edit Surfaces @ Surface Fillet
@ Circular Fillet. The default setting works well here. In other situations, you may have to go into
Input and fiddle around with Primary or Secondary Radius to get the fillet to curve the right way.
The option box also has a Create Curve on Surface setting for further trimming.
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Now, to try out Round, undo the fillet action. To use Round, we must have two edges. Select Edit
Surfaces @ Round Tool, and select the trimmed edges. You should see the yellow Round radius
manipulator indicating the fillet radius. You can interactively change the radius by grabbing the end
handles of the manipulator. The default is 1, which is fine for this example. Press Enter, and you(ll
see the fillet created once again. But with Round, the surfaces are also trimmed so that the fillet
actually joins the trimmed edges of the surfaces. To finish up, you would want to offset the sphere
and loft their trimmed edges to get some thickness, and create a tunnel into the wall, as in the
picture on the right next.

Tops}
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Hands-On Maya: Aftershave Bottle, Part 2

Now welre ready to return to the aftershave bottle we began creating earlier in the chapter.

1. Open the Aftershave_1 file from the previous exercise. Marquee-select the nine curves (they
should be in proper order) and apply Edit Surfaces @ Loft. Delete all the curves. Duplicate the
lofted surface, and enter (11 for Scale Y in the Channel box. Translate it up, and you should
see something like image a) below.

2. Pick-mask Control Vertex over the top surface and, in the front view, translate the points down
in Y and closer together. You should have something like image b) above.
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3. Select the edge isoparms and select Edit Surfaces @ Attach @, check off Keep Originals, and
click Attach. We now have the body of the aftershave bottle. Select the top edge isoparm of the
surface, select Edit Curves @ Offset @ Offset Curve &, set Offset Distance to [10.5, Max
Subdivision Density to 0, and click Offset. An offset curve is created as below. Loft between the
surface edge isoparm and the offset curve. Then select the offset curve again, and apply
Surfaces @ Planar with the default settings. You should have the surfacel|s top covered as
below.

4. Attach the lofted surfaces together. Put a cylinder and a sphere to the top as the bottle cap.
You may want to squash the bottom of the sphere a bit. The modeling part is done. Again, you
can find the finished version in the Chapter 6 Color Gallery on the CD.

Tops
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Hands-On Maya: Building a Face (Advanced)

This is an advanced exercise. The steps are complex and presented only in outline form, and you
will have to infer a great many little details. There are many different ways to build a human face.
The method being used here, generally referred to as the radial method, may not necessarily the
best one, but it is one of the most efficient ways to create detailed, ready-to-animate faces.

The face wellll create appears in the Chapter 6 Color Gallery on the CD.

1. Start out with a sphere. Cut out the front and the back partsiithe front will be the mouth, and
the back will be the neck. Shape the sphere into a very rough figure of a human head as below.

Note A personl]s face was used for this model, but it is not shown here for reasons of
privacy. When you are modeling a face, make sure you have a picture or a sketch to
import as image plane.
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2. Cut the head in half in the middle. Refine the head more, pulling out the chin, nose, and cheek.
When you are moving the boundary edge CVs in the middle, make sure you are moving the
CVs beside them as well. You also want to keep the X values of the edge CVs at zero, and
only move them in Y and Z. The isoparms should be tightly gathering at the beginning of the
neck area as shown on the next page. Insert isoparms where you need them, and delete rows
of CVs where you do not need them.

Tip When you are inserting isoparms, make sure you are using the Between Selections
option whenever you can.

Note the number of isoparms at this stage. We have enough to have a simple head and neck, if not
the face. The number of U isoparms isnt so important right now, but there are eight V isoparms
radiating from the mouth for half a face, which is about right at this stage. Rebuild the surface with
the Keep CVs setting checked, and everything else at default.

3. The mouth should be built first. As a rule, for a simple half face, you want three isoparms for
the mouth bottom, three for the mouth corner, and three for the mouth top. This would be listed
in the Attribute Editor as eight spans of V isoparms, the first isoparm having the value of zero.
Cut the face just around the forehead area. Hide the head. Duplicate the half face, then make
its Scale X value [11. This becomes the half face on the right. Open the Connection Editor.
Select the first facel s shape node and load it into the Output window. Load the second facells
shape node into the Input window. Connect World Space to Create as shown in the next
illustration. Now the second face on the right deforms when the CVs of the first face on the left
are moved.
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4. Donlt create the oral cavity. The surface edge should be right at the end of the inner lip.
Concentrate instead on forming a clean mouth, with the CVs all placed properly and not
bunched up chaotically, especially in the mouth corner area. You can add U isoparms to make
the nose more defined, but do not add V isoparms at this point. Once the mouth looks
acceptable, rebuild the surface. The V isoparm count should still be eight spans.

5. Duplicate curves from U isoparms of the face. Unhide the head, and do the same. Delete the
surfaces. You are left with only the curves, as in a) shown next. Loft, and tweak the curve CVs
to refine the head further, as in b).

6. Cut the face from the head as before, and add U and V isoparms to define the nostril area, as
in c). Make sure to insert the isoparms gradually as you are sculpting; otherwise you are
unnecessarily challenging yourself. Although the face and the head are detached, they are still
procedurally connected to the curves. If you want to make changes involving both surfaces,
you can still do so by moving the curves[1 CVs. Their tangency is maintained.
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7. Once the nose is finished, you can move on to the eyes. What we are going to do is cut the
face into four patches. The mouth and the nose are basically done, and there is no reason to
add anymore isoparms to it. The eye area requires a lot of isoparm insertions, and welld like to
localize the density as much as we can. And cutting the eye area into two patches along the
eyeline allows you to create holes for the eyes.

8. Cut the mouth area from the face, selecting the isoparm a bit below the eye sockets. Cut the
jaw area from the face, again, along the isoparm just beside the eye sockets.

9. Only the eye area remains to be sculpted(and it is probably the most difficult. Before cutting
the eye area into eye_top and eye_bot patches, insert all the V isoparms youllll need. You
need two isoparms close together to clamp the eyells corner, two on each side, at least three
or four isoparms for the eye itself, and at least one isoparm between the eye area and the
edge. Once the V isoparms are inserted as in e€) above, you can cut the U isoparm along the
eyeline. You need to insert the U isoparms in the two eye patches as you are sculpting the eye
area, but they should roughly look like e) after a while.

The picture d) above is an example of what can go wrong at this stage. The U isoparm was cut
prematurely. You can still insert isoparms in the two resulting patches carefully so that they will
match, but it isn[t efficient. Also, the cut was made without putting in eyeballs to see exactly
where the eyeline is. As a result, the cut was made a bit lower than it should have been.

10. The ear is basically a deformed sphere with holes. If there is a trick to building it, it[1s not much
of a trick[Ibuild the front half first, and then the back half. The ear below has been cut in half to
show this. The rest is sculpting, pushing and pulling CVs into the shape you see. The eyes can
be as simple as a plain sphere, or as complicated as the one here. There are two spheres, the

inner one deformed for realistic pupils, and the outer one transparent and used for specularity
only.
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11. You need to insert two more isoparms in order to fold the eyelids. Since wellre building a child,
the eyes should become a bit larger and the nose a bit rounder. Once the shapes look OK,
attach the left and the right side geometries. Use the Blend with Insert Knot setting. You should
end up with eye_top patch, eye_bot patch, mouth patch, and the jaw patch as shown below. If
the edges no longer meet perfectly, it is not a problem, as long as they are not too far apart.
For the space that gets created between the eyes and the face patches at the corners, stick in
a simple polygon face to fill the hole, as shown here. The eye area should be built in such way
that the patches will close the eyes without any problem.

AT

12. Use the Global Stitch with Tangency option. Select everything, including the head geometry. If
any seams were noticeable, this should get rid of them. Make a copy of the face. You can
delete the curves, the original face patches, and other unnecessary nodes. We did not build an
oral cavity for this model, but if you wanted to build one, you would start by offsetting the inner
mouth edge isoparm, and duplicating the offset curves. You should build it when you are
building targets for Blend Shapes. The hair is built from a plane, which starts out from the back
and wraps around the head like a towel.
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Summary

This was a long chapter, covering a lot of material. You learned to create and manipulate NURBS
curves and surfaces, and saw examples of building things with them. We also went through an
advanced tutorial on building a human face, which takes a lot of practice to become good at. The
next chapter will also be quite substantial, introducing the world of polygons. Then we will come
back to modeling with NURBS again in Chapter 8, where we will proceed to build a puppy dog in
patches.

Topgy

Books24x7.com, Inc. © 2000 — Feedback

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=578095157 [11/27/2000 8:32:03 PM]



Books24x7 Mastering MAYA Complete 2

Chapter 7 - Polygon Modeling

Mastering MAYA Complete 2

Perry Harovas, John Kundert-Gibbs and Peter Lee

Copyright © 2000 SYBEX, Inc.

Chapter 7: Polygon Modeling

Overview

Polygons are the preferred modeling choice for many gaming companies. If you are interested in
going into that field, you should be particularly interested in this chapter. Of course, this chapter
also is of interest to anyone who uses Maya for modeling.

We begin by introducing some terms and concepts related to polygons. Then we describe how to
create and edit polygons using the Maya tools. Finally, we discuss the more advanced topic of
mapping textures. To demonstrate all the concepts, the tutorial at the end of this chapter provides
instructions for building a hand using polygons.

Topgy
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Polygon Concepts and Terms

The word polygon is derived from a Greek word meaning [Imany angled( 1. In mathematics, a
polygon is defined as a closed figure formed by a finite number of coplanar segments that are not
parallel and intersect exactly two other segments only at their endpoints.

As far as we (and Maya) are concerned, polygons are triangles, rectangles, pentagons, and other
many-sided line drawings. The endpoint is called the vertex, the line is called the edge, and the
area inside is called the face.

Salacnad Face

Wirlex Mool —e

Polygon Faces

Faces have a front side and a back side. When you are building the face, the front side is
determined by the direction of the vertices creating the edges (see the [1Creating Faces[] section

later in this chapter).
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The most basic polygon surface is the triangular face. The front side of a triangular face has only
one normal vector, because triangles are, by definition, planar. Quadrangular polygons (quads) are
four-sided faces, which may or may not be planar. You also can create faces that have five or more
sides, called n-sided faces. However, as a general rule, you should try to keep your polygon
surfaces as triangles or quads.

Note We could say that a triangular face is the building block of all modeling. Every type of
surface geometry is converted into triangular faces (a process known as tessellation)
before it is rendered.

Faces in a polygon surface are usually connected (attached to each other), sharing common
vertices and edges. They can be extracted with their own unshared edges and vertices while still
being part of the polygon surface, but then they will not become soft edges, which means they will
not be smoothed in the tessellation process. (Extracting faces is discussed later in this chapter, in
the [1Editing Polygons( section.)

Polygon Solids, Shells, and UV Values

Polygons are classified as either solids or shells. A polygon solid is made up of connected faces
that form an enclosed volume, where each edge is shared by two faces. A polygon shell is a
collection of connected faces that leave some of its edges open as border edges. A polygon object
can have more than one shell, as in the example shown below.
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By default, faces have UV values assigned to them when they are created. As explained in Chapter
6, a surface in 3D space is defined by the parameterization of the variables U and V. A UV

coordinate can be given at any point inside the area, and the area is given UV directions. UVs are
needed for texturing purposes. UVs are difficult to distinguish from the regular vertex points, but
they turn bright green when they are selected.

Note You may find polygons that do not have UV values, especially when the surface is a
model imported from another program. If the UV values are missing from the polygon
surface, you need to assign them manually, as described in the [1Mapping Textures!]

section later in this chapter.

Valid and Invalid Polygon Surfaces

When working with polygons, you will often end up creating surfaces with a lot of vertices that you
need to tweak, or you may have high-resolution imported or converted models that need to be
cleaned up. We will discuss ways to make the process easier in this chapter. However, there are
certain rules you should always keep in mind:

Some invalid polygon surfaces are illustrated below.
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Creating Polygons

Polygons are usually created by clicking on vertices, much like creating curves, to generate edges.
Two or more edges create a face, which contains face normals and vertex normals. You can also
create polygon primitives or convert NURBS into polygons.

Using Polygon Primitives

As with NURBS, Maya provides several default polygon primitives you can use as starting points
for creating more complex polygonal surfaces. When you select Create @ Polygon Primitives, you
11l see the choices Sphere, Cube, Cylinder, Cone, Plane, and Torus.

Note Notice that the polygon cube, cylinder, and cone surfaces are all one-piece solids,
unlike their NURBS counterparts, which are made up of several pieces.
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As an example, select Create @ Polygon Primitives @ Sphere @. The Subdivisions Around Axis
attribute is equivalent to the Sections attribute of the NURBS sphere, and Subdivisions Along
Height is the same as the Spans attribute of a NURBS sphere. You also can choose the axis for
the spherels up direction. The Texture setting, which is turned on by default, maps UV values to
the sphere being created. We will talk more about textures toward the end of this chapter. To
create the sphere, click Create.

You can try editing the spherels radius and subdivision attributes in the Channel box[s Input
section or in the Attribute Editor(Is polySphere tab. In the latter, you can also edit the Axis setting to
change the sphere(]s orientation. The examples below show spheres with different settings.

Subdivisions X = 20 Subdivisions X = 10
Subdivisions Y = 20 Subdnisions ¥ = 10
Pars=0,1.0 Axis = 0.5, 0.5, -0L.5

Displaying Polygons

Maya provides many different ways of modifying the display of polygons (perhaps too many, in
fact):

" From Display Polygon Components, which is an easily accessible submenu

From Display Custom Polygon Display q, which provides more details and the ability to control
the display of more than one polygon

" From Options General Preferences (in the Display Polygons section), which is a detailed display
that lets you control multiple polygons, similar to the Custom Polygon dialog box

" From the Attribute Editor]s Shape tab (in the Mesh Component Display section), which focuses
on one polygon, as shown next
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The following sections describe the display options for the polygon surfaces that are available
through these dialog boxes.

Displaying Vertices

You can set vertices so that they are visible when the polygon is not selected. Vertex normals also
can be made visible. The Backface Culling option for vertices is turned on by default in the Custom
Polygon Display Options dialog box (shown below), but it doesnt have any effect if the Backface

Culling option is set to Off.
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There are three degrees of backface culling, and they can be very useful when you need to select
only the front side of a surface (the Attribute Editor and the Custom Polygon Display Options dialog
box have slightly different wording for these options):

These three modes are illustrated below.
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Backface Culling

o

Displaying Edges and Borders

Edges can be displayed in three ways:

" The Standard setting displays all the edges.

" The Soft/Hard setting displays the soft edges as dotted lines.
" The Only Hard setting displays only hard edges.

The Border Edges setting is off by default. When you turn on this setting, you can see the border
edges in thicker lines. The default width for border edges is 2, but you can increase the thickness.
The Custom Polygon Display Options dialog box also offers a Texture Borders option, which
represents the starting point and endpoint for the texture UV placement. These display options for
edges and borders are illustrated below.
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Displaying Faces

The choices for displaying faces are Centers, Normals, Triangles, and Warp. The Triangles option
is available if the faces are not triangular, and it displays the faces in triangles made up of dotted
lines. When Warp is turned on, it detects any face that is warped, or nonplanar. The different
settings for displaying faces are shown below.

Note The Triangles option for face display is different from the Triangulate function, which
actually adds the edges to the faces. With the Triangles option, the surface itself does
not change; it only displays triangles.

You can choose to display face normals, as well as vertex normals, and set different line lengths to
represent them.

Displaying Numbers
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Through the Custom Polygon Display Options dialog box, you can display numbers for vertices,
edges, faces, and UVs of polygon surfaces in the order of their creation. Examples of item
numbering for vertices, edges, and faces are shown below. UV topics are covered later in the
chapter.

Coloring Vertices

You can color vertices in Shaded mode by checking the Color In Shaded Display option in the
Custom Polygon Display Options dialog box. To apply color to vertex, select the appropriate
vertices and select Edit Polygons @ Colors @ Apply Color @. In the option box, you can create the
color you want for the vertices, and then click the Apply Color button. (See the Color Gallery on the
CD for the full effect.)

Displaying the Polygon Count

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=234721277 (6 of 11) [11/27/2000 8:32:29 PM]



Books24x7 Mastering MAYA Complete 2

Another display function that is indispensable in working with polygons is accessed by selecting
Polygons @ Display Poly Count. In many game productions, keeping a model(s poly count below a
certain number is crucial in maintaining real-time interactivity of the game.

Display Poly Count shows the following statistics:

The numbers in green on the left side of the window show the total polygon count in vertices,
edges, faces, and UVs for all the visible polygon surfaces inside the window.

The numbers in white on the left side of the window show the numbers of the specific selected
components.

The numbers in white on the right side of the window show the total polygon count for the
selected object.

Verts @
Eclipoa : 1560
Faces : &00
Udg =342

Creating Faces
Let(Is use the Create Polygon tool to draw two faces:
1. Inthe side view, select Polygons @ Create Polygon Tool @.

2. Set all the options to their default values by clicking the Reset Tool button, and then change the
Limit Points setting to 3.

3. Click in the modeling window in a counterclockwise direction as shown below. On the third
click, a triangular face is created.
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4. Change the Limit Points setting to (11 (the default). Then click again, as shown below. Press
Enter after the fourth click to create a quadrangular face.

Note If you leave the Limit Points setting at its default of (11, then after youllve entered the
desired number of vertices, you just press Enter to complete the action.

5. Choose Display @ Custom Polygon Display @. Click the All button at the top of the dialog box
to set the display for both faces. Then check the Normals check box next to Vertices and the
Vertices check box next to Show Item Numbers. Switch to perspective view, and you will see
that the normal directions for the faces are opposite, as shown below.
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The direction of the vertex creation determines the direction of the normal. This means that the
front side of a face is created by vertices going counterclockwise.

Note Faces that are not triangular may or may not be planar. If you want to make sure the
faces you are building remain planar, you can select the Ensure Planarity option for the
Create Polygon and Append To Polygon tools. This option forces the face being built
to remain planar.

Adding Faces

The Append To Polygon tool is the same as the Create Polygon tool, except that it adds faces to
existing faces rather than creating new ones. Let('s add some faces to our triangular face:

1. Switch to side view and select Polygons @ Append To Polygon Tool.

2. Click on the triangular face to select it. You can tell it[s selected because the border edges
appear thicker.

Tip By default, to select a face, you need to click or marquee its center. If you want to be able
to just click anywhere inside the face and select it, choose Options @ General
Preferences @ Modeling, and change the Polygon setting from Center to Whole Face.

3. Select the edge on the left side, and you will see pink arrows going clockwise around the
triangular face. Also, a bright green dot appears at the zero vertex. That is where the
appending begins. (Because the arrows go in the opposite direction from the way the face is
created, this process can be rather confusing if you are not careful.)

4. Click two more times, as shown below. Then press Enter. You now have a quadrangular face

attached to the original face. Note the vertex numbers are 3 and 4. You can continue to add
faces this way.
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You can set the Append To Polygon tool to continue adding faces by setting the Limit Points option
to 4. You can try this with the quadrangular face. After the second click, another quadrangular face
is created, and you are still in the Append mode. You can build polygonal strips in one round of
clicking this way, as illustrated below. You also can create a triangular face by pressing Enter after
the first vertex placement, but that will exit Append mode. Another technique is to click on one
edge, then click on another adjoining edge to create a face that is attached to those two faces, and

continue to attach the face to more edges as you go.

* N

Butganal Sirp Face Alached 1o Thice Edges

Tip You can reposition a vertex while you are creating it, just as you can with curves (see
Chapter 6). Just MM click or press the Insert key.

Creating Faces with Holes

With the Create Polygon or Append To Polygon tool, you can easily create faces with holes. After
youl]ve positioned the desired number of vertices with the default tool settings, do not press Enter.
Instead, press the Ctrl key, and then place a vertex inside the surface area. This becomes the first
vertex of a hole inside the surface. If you want to create another hole, Ctrl+click to start again.
When youlre finished placing holes, press Enter to complete the action. Note that the resulting
surface, when triangulated, is pretty messy, so youlll want to clean it up.
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Converting NURBS to Polygons

Maya has an efficient NURBS-to-polygon conversion function. The default is set to triangles and
the tessellation method, with a standard fit. You can change the settings to suit your needs.

Quadrangles usually convert more cleanly than the triangles. However, after the conversion
process, you may prefer to work with triangles or a quadrangulated version, as shown in the center
illustration on the next page.

Comartisd vo Triannges,
Tran Quadrargulatad

The Count setting forces the converted polygon to try to match a set number of face counts. The
Control Points setting creates vertices in place of CVs. After the conversion, you can edit the
conversion settings in the Attribute Editor or the Channel box.

Topgy
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Selecting Polygons

Before you can edit and manipulate your polygons, you need to select them. As usual, Maya offers
several techniques for accomplishing this task. You will most often select components using the
selection mask, by RM choosing over the surface youlire working on. Alternatively, you can use
hotkeys and the tools on the Polygons @ Selection menu.

Selecting with Hotkeys

You can use the following hotkeys for selecting components of polygons:

F8 Toggles between object and component selection
F9 Selects vertices

F10 Selects edges

F11 Selects faces

F12 Selects UVs

Ctrl+F9 Selects vertices and faces

To select more than one component, select a component, pick-mask to another selection mode,
and then Shift+select the other component. The illustration below shows the marking menu list for
the various polygon components.
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Using the Selection Tools

Maya also provides some tools to aid you in selecting components. Select Polygons & Selection to
see a submenu with selection tools. The Grow Selection Region function increases any selected
component elements by one unit. Shrink Selection Region does the opposite. Select Selection
Boundary leaves only the boundary of the selected component elements still active and deselects

the rest.

You can also convert any selected component elements to another by using the Convert functions
on the Selection submenu. As you can see in the illustration below, conversion is not cyclical
[lconverting the selected vertices to UVs will give a larger region of UVs than the one you started

with.
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Constraining Selections

At the bottom of the Selection submenu is an advanced tool called Selection Constraints. Here are
some examples of what you can do with this tool:

" You can constrain the selection to specific locations, such as border components or inside
components.

You can have only hard edges selected or only soft edges selected.

" You can select only triangular faces, only quads, or only faces with more than four sides.
" You can select components with a set amount of randomness.

" You can expand or shrink a selected region, or select the selectionls boundary.

Some examples of polygon selection constraints are shown below. You may notice that the n-sided
faces look like they are quads. It[1s easy to confuse the two, but when you count the vertices or the
edges, the selected n-sided faces have more than four. All the n-sided faces have smaller adjacent
faces that divide their sides into two edges and three vertices. Another way to tell if a face is
n-sided is to turn on the Triangles option in the Custom Polygon Display Options dialog box.
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Tip The contents of the Selection Constraint dialog box depend on the types of components
being constrained. A good practice is to pick-mask the component you wish to select, and
then open the dialog box. Another is to make sure to click the Constrain Nothing button
before you close this dialog box.

<=»

Tops}
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Editing Polygons

This section focuses on the tools for working with polygons. You have many options, ranging from
moving polygon components to manually softening or hardening a polygon(is edges. You can find
the editing tools on various menus, including the Edit Polygons menu, the Tool Options submenu,
the Booleans submenu, and the Normals submenu.

Note The number of Polygon tools available has expanded considerably in Maya 2. Here,
we cover the option settings for the functions you are likely to use most often. For
information about the other functions( option settings, consult the Maya
documentation.

Moving Polygon Components

You can move, rotate, and scale polygon components using the tools introduced in Part 1.

Additionally, you can use the Move Component function on the Edit Polygons menu to translate,
rotate, and scale the components.

The Move Component function has a local mode and global mode. You can switch between these

modes by clicking on the toggle handle, as shown below. In local mode, the Z axis is always
pointing in the direction of the surface normal.
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Extruding and Duplicating Faces

When working with faces, you can use the Duplicate Face and Extrude functions on the Polygons
menu. The example below shows a sphere that has been extruded and smoothed (smoothing is
discussed a bit later in this chapter).

With the Duplicate Face and Extrude functions, you can either keep the resulting faces together or
have them remain separate by toggling Polygons @ Tool Options @ Keep Faces Together. Note
that although the duplicated faces are discontinuous from the original faces, they are still
components of one polygon object.
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You can use a face to create a hole in another face. The examples below were created by
duplicating the face, then selecting Polygons @ Make Hole Tool. With the default settings, the Make
Hole tool creates an extrusion with the second face becoming a hole for the first. Alternatively, you
can produce holed surfaces by selecting Merge settings in the option box. If you do not want to
disturb the position of the original surface, set Merge to First.

To fill surfaces with unwanted holes, use the Fill Hole function on the Polygons menu. You must
select edges around the hole before it can be filled.
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Performing Boolean Operations

You can perform simple Boolean operations(Isuch as union, difference, and intersectionJon
polygons at the object level. These functions are on the Polygons @ Booleans submenu. They are
simple functions that can aid you tremendously in working with polygons.

After a Boolean operation, the vertices may end up not matching well, requiring some cleanup. For
example, in the Difference operation, the first picked object remains, minus the intersecting part. In
the operation shown below, the torus ends up with some messy face topology at the intersection
point, which will need to be cleaned up.
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Boolean Difference Operation

Combining, Extracting, and Separating Polygons

The Combine function on the Edit Polygons menu is similar to the Boolean union operation, but
there are differences. The Combine function takes any collection of polygonal surfaces and turns
them into one object, as the Boolean union does, but it does not trim away the unnecessary parts.
As you also can see in the example shown below, the union surface seems to have more triangles
than the combined surface. This is because the Boolean operation actually attaches the edges and
vertices of the objects being unioned together, whereas the Combine operation leaves them

unshared, or extracted.

Combining polygon objects is simple, but dividing one polygon object into separate objects is a bit
more involved. Before any of the faces of the polygon object can become separate objects, they
must be extracted to become different shells.

Note An object that was created through the Combine operation already has extracted
pieces. Thus, you can simply apply the Edit Polygons @ Separate operation to undo
the Combine action; you don(t need to use Extract first.
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The Extract function, also on the Edit Polygons menu, does exactly what it says: It extracts the
selected faces from their neighbors so that the edges and vertices of the extracted faces are no
longer shared. Once a face is extracted, it becomes a separate shell inside the object, and the Edit
Polygons @ Separate operation can be applied.

Merging Vertices and Edges

Merging is the opposite of extracting. Whereas the Extract function separates vertices and edges
so that they are no longer shared, the Merge function makes them shared by faces.

The Edit Polygons @ Merge Vertices function merges vertices so that instead of there being several
overlapping vertices at one point, only one vertex is shared by the edges. Often, you will not see
any difference until you try moving the edges or faces, as shown below.
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The Edit Polygons @ Merge Edge function merges border edges. When you select the tool, the
border edges become thicker. Click on the first edge, and then the second edge. Both edges turn
orange. When you click again, the two edges merge. There are three Merge modes:

With Middle, the default mode, the first and the second edge merge at the halfway point.

With the Merge mode set to First, the second edge snaps to the first edge.

With the Merge mode set to Second, the first edge snaps to the second edge.

After the merge, you are still in the Merge mode, and the tool asks for another first edge to be
picked.

You can also merge adjacent edges to clean up messy polygons or simplify edges. The Edit
Polygons @ Merge Multiple Edges function takes multiple edges and sews them together, as

shown below. After you use Merge Multiple Edges, you can polish the results by using the Merge
Edge tool.

Deleting and Collapsing Polygon Components

Although deleting polygon parts is straightforward, there are a few things to keep in mind when
deleting components:
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" You can delete only corner vertices, or vertices that are joined by only two edges (called winged
vertices).

" You cannot delete border edges.
" You can always delete faces.

Warning When you delete an edge inside a surface, be sure the vertex of adjoining edges is
not a winged vertex. If it is a winged vertex, then you should not delete it.

The Edit Polygons @ Collapse function does not work like Delete. In contrast, Collapse allows you
to collapse faces and edges so that the remaining vertices are shared, as illustrated below.

Subdividing and Splitting Polygons

The Subdivide tool on the Edit Polygons menu allows you to automatically and evenly divide an
edge or a face into equal parts. The default setting is Subdivision 1, which divides an edge into two
edges or divides a face into four quads or triangles. If you are about to refine a rough polygon
shape, subdivision provides you with a quick way of gaining more control elements.

You canlt subdivide faces with holes. In those cases, use Edit Polygons @ Split Polygon Tool. In
fact, the Split Polygon tool is probably one of the tools youllll use most frequently. With this tool,
you can divide faces into smaller pieces.

Note Do not confuse the Split Polygon tool with the Append To Polygon tool on the
Polygons menu. The Append To Polygon tool creates faces at the outer edges of a
surface, whereas the Split Polygon tool edits faces by dividing them into smaller
pieces.

You can insert vertices on edges, thereby splitting an edge into two, and insert edges on faces,
thereby splitting the face. Letl s see how this works:

1. Create a plane, zoom in from the top view, and select Edit Polygons @ Split Polygon Tool. The
surface is highlighted in green.
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2. Click on one of the inner edges, as shown below. A bright green dot appears on the edge.

3. Press Enter, pick-mask Vertex, and youl]ll see that a vertex has been added, splitting the edge
into two.

4. Select the tool again, click on the opposite side, and click-drag to the point you first created.
Press Enter, and the face splits into two.

You can set the Subdivision option for the Split Polygon tool so that with each click, it creates any
number of vertices. This option is especially useful in situations where you want to create evenly
distributed vertices, as shown in the lower image below. However, the Subdivision setting will not

work if your second click is inside the face and not on another edge, as shown in the upper image
below.

Subdivision = 3

Subdivision = 3
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Warning When you want to place a vertex at the end of an edge, don(t click on the
endpoints of that edge. You may select the wrong edge that way. Instead, click on
the middle of the edge you want and drag to the endpoint.

Smoothing and Sculpting Polygons

Smoothing is a simple but indispensable function that you will use over and over again. The
Smooth tool on the Edit Polygons menu subdivides a surface, or selected faces of a surface,
according to the division setting in the option box (the default setting is 1) to create as smooth a
surface as its division setting will allow. It always produces quads, and you should generally leave
the subdivision setting at the default. If you are going to apply Smooth more than once, you usually
want to tweak the surface before applying it again.

The Sculpt Polygons tool, or Artisan, on the Edit Polygons menu is also especially useful in
polygonal modeling. It can save you hours of pulling and pushing vertices on dense surfaces with
just several brush strokes. See Chapter 9 for more information about using the Artisan tools.

Reverse and Soften/Harden

A surface needs to have all its normals on the same side. When youlIre working with various
polygons, separating and attaching them, you may find that normals on a surface have become
inconsistent. The Reverse function, found on the Edit Polygons @ Normals submenu, reverses the
front and back sides of the selected faces, reversing their normal direction as well. The Reverse
and Propagate function is the same as the Reverse function, except that it not only reverses the
normal of a selected face, it also [Ipropagates(’ to other faces, reversing their normals as well if
they are facing the same side of the surface as the first selected face.

Soften/Harden, another function found on the Normals submenu, can manually determine if a
polygon(s edge is to be hard (edgy and sharp) or soft (smooth and rounded). Let(s try out this
tool:

1. Create a polygon sphere and set its subdivisions to 10.
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2. Select Display @ Custom Polygon Display @. In its dialog box, turn on both Vertex Normal and
Face Normal.

3. Zoom in to look closely at the vertices of the sphere in Shaded mode. You should see normals,
as shown below.

Sk Flasdim PR Dphises ‘virs LEmz iy Help
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4. It may appear messy, but if you look carefully, you can see that each vertex has four normals
coming out of it, with each vertex normal in parallel to its corresponding face normal. Pick-mask
Edge and select the upper half of the sphere.

5.  With the upper spherels edges still selected, select Edit Polygon @ Normals @ Soften/Harden
.

6. Click the All Soft (180) button, then the Soft/Hard button. The upper half of the sphere now has
only one vertex normal coming out, which is not parallel to any of the face normals, as shown
below. The other vertex normals are deleted because the edges are now soft edges. Note that
the upper half of the sphere is rendered smoothly as well.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=378935742 (11 of 12) [11/27/2000 8:32:56 PM]



Books24x7 Mastering MAYA Complete 2

rumpngm__wnmna&pﬂ

7. Open the Attribute Editor for the sphere and go to the tab called polySoftEdge1.

8. Open the Poly Soft Edge History. Youllll see the Angle slider set at 180. Try moving the Angle
slider down. From around 35 degrees and lower, you should see the deleted vertex normals
popping back in, and the edges becoming hard edges again.

Tops}
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Mapping Textures

As with NURBS surfaces, textures are mapped to polygon surfaces parametrically, with UV values.
But UVs are not an intrinsic part of a polygonal surface. They must be mapped. A polygonal
surface can acquire UV values through various types of projection mapping, normalization, or
unitization. The best way to explain all this and the other tools you need to use for texturing is to
step through some examples, which is what we Il do here.

Note This section requires some familiarity with Hypershade. You may want to read through
"1Using Hypershade(| in Chapter 19 first.

Working in Texture View

The Texture View window allows you to view how UVs are mapped to a polygonal surface. The
bright green selected UV dots in the modeling window become yellow dots in texture view, and the
shapes shown are flat 2D representations of UVs being mapped to faces. You can copy and paste
UVs, as well as access the texture-editing functions in the Texture submenu. You can also
pick-mask to select vertices, edges, faces, and UVs of the polygon represented in the view.

First, letIs create a polygon to work with in the Texture View window.

1. Start a new scene and select Edit Polygons @ Texture @ Texture View.

2. Select Polygons @ Create Polygon Tool @. Make sure that the Texture option is set to
Normalize.

3. Go to top view and create a triangle, as shown below. Press Enter to complete the action, and
you will see the triangle appear in the Texture View window.
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4. Create a blinn shader in Hypershade, assign a diagonal ramp to it, and assign the shader to
the triangle.

5. Press number 6 to get into Textured Display mode and select the triangle again. Your display
should look something like the one shown below. Note that the triangle fits the texture
horizontally, which represents U parameterization from 0 to 1. Normalized texture maps to the
surface in this manner.

I Tewlure Wi !

Edit View Select Image

Note Youllll find the image above and the following series of images in the Color Gallery on
the CD.

Tip ItCls a good idea to keep the Texture View window open when you are working with

polygon textures. Most of the Texture submenu options can be accessed from inside this
view, and we will be using it constantly in this section.
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In the Texture View window, the texture image repeats according to the settings in Image Range;
the default is 10 repetitions. You may find the repetitions a bit disorienting at first, but it(|s better to
have it repeat than to have it show just once. If you find the default grid setting distracting, you can
turn it off or change its display setting. You can transform UVs in the Texture View window in the
same way that you transform regular vertices. If the selected faces have a projection mapping, you
can edit the Mapping manipulator as well.

Transforming UVs

Well continue and transform the UVs.

1. Inthe Texture View window, select the UVs and select the Move tool. A 2D Move manipulator
appears. Move the manipulator, and you will see the texture in the triangular face update.

2. Select the Rotate tool, and a 2D Rotate manipulator appears. Rotate the UVs, and the texture
inside the triangle updates accordingly.

g Taclure View

3. Append a quad to the triangle.

4. Open the Append To Polygon Tool option box, turn off Ensure Planarity, and set Texture to
Normalize.

5. Select the right edge, then switch to side view and click the vertices up so that you end up with
a diagonal face, as shown below.
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When it becomes part of the surface, the ramp texture is automatically assigned. As the texture
map is normalized, it is mapped to the diagonal face horizontally, from 0 to 1.

Sewing Textures

In our example, although the faces are attached to each other with shared edges and vertices, the
UVs are mapped separately. If you want to have the two faces share the texture mapping, you can
sew the textures. But first, let]s position the textures properly.

1. In the modeling window, select the UVs on the edge that joins the faces.

2. Inthe Texture View window, take note of which two UVs of the triangle and the diagonal face
are selected. Select all the UVs of the diagonal face, then rotate and translate them so that the
two UVs of the triangle and the diagonal face are next to each other, as shown below.

I Texhure VWi

3. Select the common edge of the two faces. Then in the Texture View window, select Edit @ Sew
Texture. The UVs of the triangle and the diagonal face snap to each other and become shared
UVs.
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Note The Edit @ Cut Texture option performs the opposite function. It takes shared UVs and
separates them, creating two new UVs per edge.

Unitizing UVs
Now letl]s see what happens when we unitize our polygonal surface.

1. Open the Append To Polygon Tool option box. Set Texture to Unitize and turn on Ensure
Planarity.

2. In perspective view, select the longest edge of the triangle. When you see pink arrows, click on
the nearest edge of the diagonal face.

3. Infront view, click a vertex straight up to the diagonal face( s height. The new face is planar,
and it should look something like the image shown below. The Unitized setting stretches the
UVs for the new face to fit the texture UV unit.

-
Unitized UVs, Stretch to 'v -
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4. Repeat the sewing procedure: Rotate and translate the unitized UVs to line up to the triangle
and sew it. You should see something like the image shown under step 2 in the next section.
Notice that now there is a smooth texture transition from the triangle to the unitized face.

Assigning UVs

From time to time, you will encounter models imported from other programs that carry no UV
information with them. You will need to assign UV values to these surfaces, following a procedure
like the one outlined here.

1. Open the Append To Polygon Tool option box again if youllve closed it. Set Texture to None.

2. Select the top edge of the unitized face. When you see the arrows, select the top edge of the
diagonal face. Press Enter to create a triangle, as shown next. Although it is part of the
polygonal surface, this new triangle has no UV information, and therefore no texture is
displayed. Note that nothing new appears in the Texture View window.
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3. Select the face of the new triangle. Open the Normalize UVs option box from the Texture
submenu or the Edit menu in the Texture View window. The default setting will make the
triangle stretch from 0 to 1 in both U and V, which is not what we want.

4. Select Preserve Aspect Ratio, and it will normalize only one of the two values, in this case, U.
Click on Apply, and texture appears on the new triangle as well as in its normalized UV points
in the Texture View window.

5. Sew the new texture to the diagonal face by rotating and translating the new triangle. You
should see the UVs connected, as shown below.

Projection Mapping

Maya has three types of projection mapping functions available from the Texture submenu: Planar,
Cylindrical, and Spherical Mapping. There is also a Create UVs Based on Camera function, which
creates UV values of a planar mapping projected from the camera view.

Let(Is try out the planar mapping.

1. Starta new scene and create a polygonal cube. With the cube still selected, open the Texture
View window. You should see the cube UVs laid out as shown below. The default setting for
the cube normalizes UVs so that they are all connected for the whole object.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=471167698 (6 of 9) [11/27/2000 8:33:09 PM]



Books24x7 Mastering MAYA Complete 2

o Texture Yiew

Default Polygonal Cube Edit View Select Imaq

2. Rotate the cube in the Z axis 45 degrees. Then select its front face. Make sure that the Assign
Shader to Each Projection function on the Texture submenu is checked, and apply Planar
Mapping with the default settings. The Assign Shader to Each Projection setting automatically
creates a default polygon shader with a checker texture and assigns it to the selected polygon.
The default planar projection fits the texture to the bounding box of the selected object or face,

and projects the map along the Z axis.

3. The black and white checker colors are too intense for viewing in the Texture View window. In
Hypershade, select the checker texture and assign dull blue to one color and green to the
other. Note how the UV points are mapped as a square rotated 45 degrees in the Texture View

window.

4. Select the cube. If you don(t see the texture showing in the Texture View window, as shown
below, select Image @ Selected Images @ texturedFacets pCube1.

Warning Do not confuse projection mappings for polygons with the projections for NURBS.
When creating textures for polygons in Hypershade, use the Normal setting. If you
need to create a texture as a projection, the Interactive Placement button should be

used only for NURBS, not polygons.
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An example of a situation where mapping would be a bit harder is if we selected the face at the top
and rotated it in the Y and X axes to make it near vertical and diagonal, as shown next. If we apply
the default planar mapping, we get stretched UVs (as in the top-left image). Note how the UVs are
stretched in the Texture View window as well. If we set the option to Y-axis projection, again the
result is not what we want (as in the top-right image). We could grab the manipulator handle and
rotate and scale until the texture fits the surface straight, but that takes effort. Instead, we can set
the option to Fit to Best Plane. The projection will project in the direction of the surface normal, and
as a result, we get a perfect fit (as in the bottom-left image). Another option is to apply planar
mapping with camera direction (as in bottom-right image). For this example, the cube was selected
as object, so all the UVs are mapped exactly as the UVs you see through the camera in the
modeling window.

2-hadss Projection

Fit b0 Best Pann

The Cylindrical and Spherical Mapping options are similar in principle to planar mapping, and they

are simpler to apply. Often, the shape of the polygonal object will dictate which type of mapping is
best suited for it. See the examples below.

Tops}
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Hands-on Maya: Building a Hand

ItJs time to practice using the tools and actions wel lve covered in this chapter. Let( s build a
polygon hand. Hands are usually built as polygons because it(Is difficult to create a NURBS hand
that is not heavy and at the same time deforms well.

Note In this tutorial, we will use some tools that haven(it been covered yet in this book. You

are encouraged to look ahead for more information about those tools, as well as to
infer things from looking at the pictures.

Building the Rough Hand

We begin by building the rough hand, starting with a poly cube.

1. Starta new scene. Create a poly cube. Select a face on the X axis and extrude it four times.
Scale it until you see something like the image shown below. Delete the faces at the back side.
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2. Select Polygons @ Tool Options and turn off Keep Faces Together. Select the four front faces
and extrude them three times, as shown next. These will be the fingers. As you are extruding,
scale the faces down a bit each time to taper them. At every point, you should be tweaking the
vertices to try to form a rough hand shape. For example, try to roughly round the wrist area at
the back.

Tip Turn on the Backface Culling options | Keep Wire setting. This will help you to avoid
accidentally selecting vertices or faces at the back side of the hand.

3. Push back the pinky finger, pulling it away from the ring finger to the side, and pull the middle
finger out a bit. You can select faces to do this; however, in this situation, moving vertices
seems to work best. Push up the two vertices where the knuckles should be.

Creating the Thumb

Building the thumb is one of the trickiest things you(ll do in this tutorial. Wellll use the Split
Polygon tool to create the shape.

1. On the left side of the hand, draw two edges using Edit Polygons @ Split Polygon Tool. Next, at
the bottom (the palm of the hand), draw four more edges. Pull out the vertex at the side and the
one at the bottom beside it, then pull them down. Select the face that sticks out with the
vertices, and extrude it twice, turning and scaling it as you do. See the next graphic for
guidance. This is going to be the thumb. Save the file as hand_one. (Maya will append a . nb

extension automatically.)
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2. Add two lines of edges going around the hand using the Split Polygon tool. Use the tool to

place extra faces around where the thumb bends into the hand, and move the triangular face
further into the palm.

3. For the wrist, select the border edges, apply Polygons @ Fill Hole to create an n-sided face,

select it, and then extrude the face at the back, as shown next. After you extrude it, delete the
face again.

Tip Keep the faces you are creating limited to quads and triangles. They should also run
smoothly along set lines and not be placed haphazardly.

4. Scale out the hand to make it wider. Bend the fingers straight down, and bend the thumb into
the palm at an angle, as shown below.
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5. Aot of history has accumulated on the hand by now. Delete the history from the object and
save the scene as hand_t wo. nb.

Creating a Procedural Connection

The rough hand is now ready for smoothing. Once smoothing is applied, however, the hand
becomes more difficult to shape because there are a lot more vertices to deal with. To make things
easier, welll use the rough hand as a lattice around the smoothed hand.

1. Make a copy of the hand and scale it up a bit. We(lll call this the rough hand and call the
original one the smooth hand (it isn(t yet, but it soon will be).

2. Using Hypershade, assign a material to the rough hand, and make it totally transparent. In the
Shaded mode, the rough hand should still display as a wireframe, as shown below.

3. Select Window @ Connection Editor. Select the rough hand, press the down arrow key to
select its Shape node, and load it to the Outputs window by clicking the Reload Left button.
Load the smooth hand(ls Shape node to the Inputs window the same way.
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4. Scroll down in the left window until you find World Mesh[0] and select it. Scroll down in the right
window until you find In Mesh and select it. Both attributes become italicized, as shown next.
When you select the rough hand, the smooth hand turns pink to show that the hands are
procedurally connected.
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5. Select and move some vertices on the rough hand, and the smooth hand should deform along
with the rough hand. Note that you can also move the smooth hand('s vertices independently.
Save the scene as hand_t hr ee. nb.

Smoothing, Layering, and Rough Tweaking

Now we need to smooth and tweak the hand. We will need to do this in two stages, beginning with
applying Smooth and fixing some problems.

1. Select the smooth hand and apply Edit Polygons @ Smooth to it with the default setting. Some
things immediately stand out as needing improvement, such as consistency in the width and
the direction of the fingers. We need to fix these problems before we can apply Smooth again.

2. Before we start to tweak, let(Is put the smooth hand and the rough hand on different layers.
Once the smooth hand is in a layer, select the Reference setting for the layer. The Template
setting will only display the hand as a wireframe, but the Reference setting will display the hand
in Shaded mode, while still disabling it from being selected.

3. Tweak the rough hand until you are comfortable with the shape it has created in the smooth

hand, as shown next. You can hide the rough hand for now, and move back to the smooth
hand by switching from Reference to Standard in the Layer menu.
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Fine Tweaking, Smoothing, and Applying Artisan

Now we will do some tweaking to prepare the hand for another smoothing. We will also be using
the Sculpt Polygons tool to get more surface definition and smooth out any unwanted creases.

1. Place vertices around the fingers and the thumb where the joints will bend. Think ahead to how
another edge line will be placed in between every line with the second Smooth. The area
between the fingers needs to have a bit more space, and the knuckles should stick out more as
well. (Don(1t worry too much about creating hard edges or creases at this point.)

2. The thumb area needs special attention. Get rid of the extra edges, as shown below. Make
sure that there are no winged vertices left behind. If you need to make adjustments that require
moving a whole area, use the rough hand. Save the scene as hand_f our . nb.
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Apply Smooth one more time. At this point, the density of the surface calls out for the Sculpt
Polygon tool. But such areas as the finger joints and fingernails should still be modified by
selecting vertices. Notice the vertex placements around the finger joint areas and fingernails
shown below.
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4. Using Edit Polygons @ Sculpt Polygon Tool, start pushing and pulling to get more definition for
the hand, especially the palm, the knuckles, and the wrist area. Smooth out where the thumb

joins the hand as well. If you want to build a more mature-looking hand, you can try making the
bones protrude along the back of the hand, and put more space between the fingers.

Tip Change the Radius setting according to the specific area you are sculpting, and always

set the Opacity low. It may be frustrating to need to click many times, but retaining control
of the tool you are using is important.
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The hand model is pretty much finished at this point. The hand will be used in the child model we
will be building in upcoming chapters, so save the file as chi | d_hand. nb.

Books24x7.com, Inc. © 2000 — Feedback
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Summary

In this chapter, you learned what polygons are, how to create them, and work with them in Maya,
and how to texture-map them using the Texture View window. We went through an advanced
tutorial, building a polygon hand, which we will use for the child model later in the book.

In the next chapter, we will explore NURBS (patch modeling). We will build a dog model in NURBS
patches, covering some advanced modeling concepts as we go.

Tops}
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Chapter 8: Organic Modeling

Overview:

This is a fun chapter. Rather than making you read through discussions of the various organic
modeling procedures, we will work through a project. This is a real-life project in which we will build
a dog from scratch to finish. A hands-on exercise is the best way to get down to the nitty-gritty
details of organic modeling.

At the same time, this is a difficult chapter. The time required to build this model will vary depending
on your skill level and familiarity with organic modeling, but you probably won(]t be able to build the
whole dog in one session. It is also important to keep in mind that you are not producing a work of
art at this point. Spend time learning the tools and techniques of organic modeling, but don(1t dwell
too long on tweaking CVs! (And you can always use the prepared model found on the
accompanying CD instead of building it from scratch.)

One last reminder. As with any real-life projects, things can get pretty messy as you work your way
through this chapter. It is important for you to practice good work habits. Save your work often.
Name things carefully. Take regular breaks to clear your head. Always ask why you are doing what
you are doing, instead of blindly working through the steps of the project. You will learn much more
that way.

Tops
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Laying the Groundwork[JStart with a Sketch

One of the worst ways to start your modeling process is to plunge in without having any idea of how
you want your model to look. Such an approach will make your work sloppy and waste a lot of
valuable time. Usually, the resulting model will not look as good as if it had good 2D references.

The best way to start is to actually sketch your model if you can. This approach encourages you to
be aware of the parts you need to create and to think of ways to build them.

For this example, we need to know what the dog will look like. Welll start with a sketch of a puppy,
which is based on several pictures of various dogs. As long as the body proportions and the bone
structures remain similar, the sketch should be sufficient for our purposes. For our project, we will
use this sketch as a background image.
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The next thing we need to know is what this dog is going to be doing. Let[ s say the dog will be
walking or running, so we only need to concern ourselves with the movements of the dog related to
those specific actions (walking and running are fairly easy to set up). If the dog were to move in
other, more complicated ways, such as sitting or rolling on the ground, then we would need to test
the dog to account for those movements as well.

Note In studio productions, the models are not considered complete until they have gone
through many extreme poses to test their suitability for animation. The designer may
need to modify the model if it fails to hold its shape under certain extreme poses at the
testing stage. In some cases, different versions of the model may be required for
different animation situations.

Tops}
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Building the Head and Body

Let( s start at the top, with the head and body. To keep things a bit simpler, we will not build eyelids
or a mouth for our puppy.

1. Create a new scene and go to side view. To bring in the image of the dog from the
accompanying CD, select View @ Camera Attribute Editor @ Environment and click the Image
Plane Create button. You can use the Image Name field to browse for the image
puppy_sketch.tif onthe CD.

2. Create a sphere, rotate it 90 degrees in the X axis, and scale it out. Go to the Channel box,
open makeNurbSphere1, and set Sections to 10 and Spans to 20. Translate the sphere to
about where the puppy(s body is, as shown below.

Tip If you find the image plane too bright, you can darken the picture by lowering the Color
Gain setting in the Image Plane Attributes section of the Attribute Editor.

3. Pick-mask the spherells CVs or hulls and transform them using translate, rotate, and scale

procedures to get the same profile form as the dog in the picture. Space the isoparms as
shown and explained below.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=475607562 (1 of 3) [11/27/2000 8:33:41 PM]



Books24x7 Mastering MAYA Complete 2

Trarrsliarem TV and Hulls

e T
el LE'?"
iy
i "-hb‘,:“ ._.l.‘ -
b T, o
||!|"". ¥ ey
Lt e o e “"{
S '\.\_\? I o .
-i.. . T __'-/-"'
N i
‘//,I' P oar .,
1
el =
wiax

The Face Two rows of CVs should do for the nose area, because we will place a sphere for
the nose later. Also, since we are not including eyelids or a mouth, we can use a minimum
number of isoparms for the faceIthree rows of CVs will do.

The Body Use three rows of CVs for the back of the head and the neck, and three more for

the chest area. Use one row for the stomach area, and three rows for the back leg area. Note
that the stomach shape is actually created by three rows of CVs; the row for the stomach area
works together with the last row of the chest area and the beginning row of the back leg area.

The Tail Two rows [tiel] the tail to the back of the torso, and two more make the tail curve
tightly towards the end. The last three rows shape the endpoint of the taillJlone more than we
need. Select the third row of CVs from the end of the tail and press the Delete key to remove it.
Scale the last two rows out to fit the profile of the tail.

4. Switch to a two-view layout by selecting Window @ View Arrangement @ 2 Side by Side (you
can also use the marking menu and select Panels @ Layouts @ 2 Side by Side). Make one
window perspective view and the other top view.

5. Select hulls again, and scale the CVs in the X axis to make the shape look more like a puppy.
You can scale in the Y or Z axis as well, to fine tune the profile shape. You can hide the
camera for the perspective view by turning off Show @ Cameras. You should end with
something like the shape shown below.

Tip Use the arrow keys to go up and down the UV parameters with the selection of CVs. This
technique is especially useful when you are selecting hulls.
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How Many CVs Do You Need?

As you are building your model, you should always be asking yourself how many CVs you
need to get the shape you want. In answering that question, there is one simple rule: It takes
three CVs to curve a line. It follows that only three rows of CVs are needed to curve a
surface. When you study models with this rule in mind, it may surprise you to see how often
unnecessary isoparms are placed for simple curvatures on surfaces.

You might want to add one more row to [tiel] the curve, making it very tight and edgy.
Another way to tighten a curve is to increase the CV weights, instead of adding more CVs.
The only drawback to this technique is that sometimes the weight information gets lost when
models are transferred to other programs.

Be a minimalist when you are starting out. The fewer CVs you have, the easier it is to control
the surface area. You can easily insert more isoparms later to refine your model, but it is
more difficult to get rid of them without disturbing what youlve already built. Having fewer
CVs also lets you concentrate on the big blocks of the model you are creating and ignore the
details, which is considered good form in drawing and sculpting.

Tops}
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Cutting Up the Body

Things are going to get a bit more complicated from here on. We need to make holes for the legs,
which means we need to cut the body into pieces. But first, we need to put in more isoparms in
select places for smoother stitching later on.

Selecting and Inserting Isoparms

To insert isoparms, you need to select existing isoparms and specify where you want to put the
new ones.

1. In perspective view, select the Select tool from the Minibar. Pick-mask Isoparm and click on the
first vertical isoparm going around the nose area. In the Feedback line (above the Layer bar),
you should read (U Isoparm 19.000. When you select the next isoparm, it should say [1U
Isoparm 18.000,1 and so on.

2. Click on the horizontal isoparm around the eye level. You should see 1V Isoparm 9.000( in
the Feedback line. The isoparm around the mouth level should be [V Isoparm 1.000,(1 and so
on. If your isoparms show opposite numbers, such as 1.000 in place of 19.000, you can
reverse the parameter values by selecting Edit Surfaces @ Reverse Surface Direction @,
setting the Surface Direction to V, and then clicking the Reverse button.

Tip When selecting isoparms, if the number ends neatly, such as 1.000 or 1.25, it usually
means you have selected the proper isoparm. If the number ends not so neatly, such as
9.01 or 15.476, it usually means youlve missed the isoparm. One way to be sure is to
select any U or V isoparm near the isoparm you want, then enter the exact value for the
isoparm in the numeric input field in the right corner of the Feedback line section.

3. Shift+click U isoparms 13, 12, and 11. Then choose Edit Surfaces @ Insert Isoparms @, select
Between Selections, and click Insert. You should see two U isoparms inserted: 12.5 and 11.5.

4. Repeat the procedure for V isoparms 7 and 8 to insert an isoparm 7.5.

5. Insert three isoparms between V isoparms 2 and 3 to get 2.25, 2.5, and 2.75. The inserted
isoparms should be placed as shown below.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=475027557 (1 of 3) [11/27/2000 8:33:48 PM]



Books24x7 Mastering MAYA Complete 2

Dividing the Surface into Patch Regions

Now wellre going to cut the puppy into pieces. Yes, this seems cruel, but it will help us a great deal
in reducing the amount of work we need to do.

1. Select the V isoparms 2.5 and 7.5, then choose Edit Surfaces @ Detach Surfaces. Delete the
right half. The image should look like the one shown below.

2. SelectVisoparms 2.375 (or it may be 3.375 depending on the way you cut your surface) and
1.875 and choose Edit Surfaces @ Detach Surfaces again to detach those areas. Now there
are three pieces. We need to divide these into 15 separate regions.

3. Select the U isoparms 12.5, 11.5, 9, and 7 along the three pieces and detach them. You may
want to do this in several steps. Get rid of the patches where the legs will be. We end up with
two holes and 13 patches.
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Body Cut inip 13 Patches

4. This is a good place to pause and clean up. Group the 13 pieces and name them if you wish. If
you haven(]t saved the file yet, do so now. While you are in the middle of building a model, the
naming of objects and their groupings are simply for your own convenience, and they don(t
need to be organized too carefully. The scene name, however, should be indicative of what you

Clve done, such as Dog_13pieces, or of where you are in the modeling stage, such as
Dog_model_1.

Tip Itis simplest to rename objects in the Outliner. Just double-click the node and type in the
name. When you are naming a series of nodes, such as obj1, obj2, obj3, and so on, you

can also copy one name and paste it repeatedlythe numbers will be updated
automatically.

After youllve cut up the surface, the smaller patches retain the parameter values they had before
they were detached. They must be parameterized again using Rebuild Surfaces before you can
apply stitching. If you don(t do this, the results will be unpredictable. We will take care of this a little
later in the chapter, in the [1Rebuilding the Parameters(] section.

Topgy

Books24x7.com, Inc. © 2000 — Feedback

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=475027557 (3 of 3) [11/27/2000 8:33:48 PM]



Books24x7 Mastering MAYA Complete 2

Chapter 8 - Organic Modeling

W s
M AYA Mastering MAYA Complete 2

COMPLETE 2
o Perry Harovas, John Kundert-Gibbs and Peter Lee

Copyright © 2000 SYBEX, Inc.

Building the Legs

Because we are dealing with only half of the puppy(s body, we need to come up with just one front
leg and one back leg. Later, welll duplicate these to add the other two legs. Note that wellre
deliberately keeping the paws simple.

1. Create a layer, name it something like Dog Body, and assign the 13 patches to it. We can hide
them or turn them into templated objects later when we are working with the legs.

2. Create a sphere and set its spans to 20. Detach it in the middle to get a half sphere with 10
spans. Delete the top half. Use move, rotate, and scale procedures to transform the bottom half
to the position shown below.

3. Select hulls and build the leg in side view (in the same way that we built the profile of the dog
[Is body). Note the way that the rows of CVs are distributed in the side view shown below.
Then scale the leg to the proper size in the X axis in the perspective view or the front view.
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4. Move the leg to where it should be on the dog, a bit to the side, and tweak the CVs to place the
top opening of the leg near where the hole is on the dog(s body, as shown on the next page. It
is important to try to place the two spans of the leg geometry next to the two spans of the hole
on each side. This may be frustrating, but you actually must guess how well the leg is being
positioned for stitching with the body pieces. Keep in mind that after you gain some experience,
your guesses will become more accurate.

Tip By now, you should be aware that typing in numbers to position items is often not possible
when you are building models. Organic modeling is fun and frustrating at the same time
because you need to trust your artistic senses more and start [Iguesstimating,(] as
opposed to being precise. Guessing is not being sloppy. It is doing things roughly now,
knowing that you will tweak later.

5. Create a layer and name it Dog Legs. Assign the front leg to it and turn off its visibility.
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6. Build the back leg the same way you created the front leg. Ten spans of isoparms are enough.
You now should have something similar to the illustration shown at the top of the next page.
Notice how the isoparms are placed around the joints as you are moving the hulls and the CVs.
Also, the top end of the back leg is a bit higher and to the back than the hole on the body. This

was done intentionally in preparation for stitching.

7. As a final step, we need to cut the legs into four pieces. Select V isoparms 1, 3, 5, and 7 and
detach them. For both the front and the back legs, the isoparm values should be the same.
Group them accordingly, name them, and assign them to the Dog_Legs layer.

Tops}
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Rebuilding the Parameters

Now that we have the patches all built, we are almost ready to stitch them together. However, first
we need to rebuild the parameters. Currently, the smaller patches still have the same parameter
values they had before they were detached. We need to reparameterize so that we can have the
proper calculations between the patches for stitching.

1. Select Edit Surfaces @ Rebuild Surfaces and make sure the setting is as below. The Keep CVs
box should be checked. Don(t close this dialog box.

- Fpdasld 5 et O el Seedwd Copy Facus sdd
g 9 —
Bopadd T ® Lmdvm  © Pamis T s o S e [t |
I ey b By 7 o Hoder ol
1 e Carcitara “ stk [poonas
St Mg T 1 7 Feep E T
Dtz 1 1L ™ L el
s [ o P i | Hestn Saluca Haley
Pedaha o Laa 11 | - | *"-HMJWW
et 1 b r_‘,— HnHm -w*WW
mgea ) T | Lisam .F__Il'.r,- ] 1 T
Fircndk - [-— Cline | bl _I [x
¥ 1] ol
[ —— -
| Vrwperariy -
#| Wikl Wik
2] Tarmelaion
| Tesbas S
t| Honde fidn

2. In the modeling window, press Ctrl+A to open the Attribute Editor. Select the top patch of the
dog(s head, and look at the Nurbs Surface History of the geometry. In the Spans UV fields,
the values are 8 and 3, but the Min Max Range for U and V have different numbers. We need
to reparameterize the patch to get the Max Range numbers to match the Span values (or go
from 0 to 1, which is another optional setting in the Rebuild Surface Options dialog box).
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3. Select all the geometry pieces in the modeling window and click Rebuild. You should see very
slight changes in the isoparm placements. Although the changes may seems insignificant, they
are necessary for proper calculations between the patches to take place. Select the dog('s top
head patch again. The Max numbers for UV should now match the corresponding Span values.

Top.p
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Stitching the Puppy

Now welre ready to stitch the puppy. However, before we continue, let(|s take a brief break from
building the model and see how stitching works in Maya.

Stitching Basics

Maya has three different types of stitching available from the Edit Surfaces @ Stitches submenu:
Stitch Surface Points, Stitch Edges Tool, and Global Stitch. We will use the Stitch Edges tool to put
together the different parts of the dog and continue to shape its body, and then use the Global
Stitch function to keep the patches seamless.

Stitching Surface Points

Stitch Surface Points is a simple tool used to join CV points from different surfaces. To use this
type of stitching, select one CV you want to stitch from each of the surfaces and apply Stitch
Surface Points. The points should snap together, meeting each other halfway as shown on the left
side of the picture below.
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Another way to use Stitch Surface Points is to open its option box and turn off the Assign Equal
Weights setting. Then when you select CVs and apply the stitching, the first point will stay where it
is, and the other points will snap to the first point, as on the right side of the picture above. The
points in this setting are said to be in a master-slave relationship. The point that does not move is
the master, and the points that move are the slaves.

Stitching Edges

The Stitch Edges tool is used to join two surface edges together. The default setting joins the
edges in a master-slave relationship. When you open the option box for this tool, you will see that
Weighting Factor On Edge1 is set to 1 and Weighting Factor On Edge2 is set to 0. This means the
first edge isoparm you picked will not move, and the second edge isoparm you picked will snap to
the first edge, as on the top right of the picture shown on the next page. If you want to apply equal
weighting for both edges so that they will both move to meet in the middle, adjust the Weighting
Factor settings to 0.5 for both edges. The edges will then meet halfway, as in the picture below on
the bottom right.
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Global Stitching

Global Stitch is a new addition in Maya 2. This function can stitch all of the edges of adjacent
surfaces together. It automatically gives all the surface edges being stitched equal weights.

Note For both the Stitch Edges tool and the Global Stitch function, you have the option of
maintaining CO continuity or C1 continuity, also known as tangent continuity, between
the stitched edges. See Chapter 6 for more information about the degrees of

continuity.

Stitching between Two Edges

Now it[ls time to put the pieces of the dog together into a seamless whole. For the following
procedures, you may want to get into the wireframe or the x-ray viewing mode, because either of
these modes makes it easier to pick isoparms. To switch to the x-ray viewing mode, go to the
modeling window and select Shading @ Shade Options @ X-Ray.

First, wellll attach the legs to the doglls body by stitching the leg edges.
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1.

In perspective view, select the front leg and press the F key to center the geometry so that you
can rotate around it. Select Edit Surfaces @ Stitch @ Stitch Edges Tool @ and click the Reset
Tool button to make sure youllre using the default settings. Then check the Tangent setting
and close the option box.

Select the top-edge isoparm (it[]s also called a surface boundary isoparm) of the leg patch.
Then select the patch edge located at the top side of the hole. The patch edge should snap to
the leg patch, and the two patches should turn bright green. (You don(it need to press Enter to
complete the stitching process at this point.)

Go to the next boundary isoparm of the leg and repeat the stitching with the side edge of the
hole.

Repeat the process with the next two edges. You should have a cross shape of green patches
coming out from the body to the leg patches, as shown below.
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5. Press Enter to complete the action.

Tip In addition to pressing Enter to complete the stitching action, you can press any of the
tool hotkeys, such as the Q key for the selection mode. To repeat the stitch action, press
the Y key.

6. Repeat the procedure with the back leg, as shown below. Make sure to select the leg boundary
isoparm first and the body boundary isoparm second because the order of selection
determines the master-slave relationship. The slave edge snaps to the master edge, and it is
important that the leg patches function as master edges.

Stitching the Corners

So far, wellve stitched seven body patches to the legs. There are still six corner patches that need
to be stitched. Let(s try stitching one of the head patches as an example.

1. To stitch the top patch of the dog(s head to the adjacent patches, select Edit Surfaces @
Stitch @ Stitch Edges Tool (leave the default settings). Select the boundary edge of one of the
adjacent patches, and then select the edge of the head patch, as shown on the left side of the
image on the next page. Complete the action by pressing Enter. Then repeat the procedure
with the other adjoining patch as shown on the right. Even though the head patch may look like
it is lined up after the first stitching, you still need to stitch it to the second adjacent patch to
make sure that the patches are lined up properly.
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2. Repeat the procedure to stitch the corners on the other five patches. Below is an example of
one of the patches that must be stitched three times. The patch represented as number 2
needs to be stitched to three other number 1 patches. Pick the number 1 patch boundary
isoparms first each time, and then select the boundary isoparm of the number 2 patch being
stitched.

Tweaking the Stitched Surfaces

When you look at the final stitched surface in shaded mode, you will probably notice creases. The
places where the creases occur and their severity will vary with how youlve built your own model.
The one wellve built so far should look similar to the model shown below. Unfortunately, there is no
easy way to get rid of these creases.
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In the case of where the stomach meets the back leg, the isoparm has actually folded (as shown
the right side above). In such situations, you need to tweak the CVs of the master edges (the leg
patches in our example) to get rid of the creases. Shown on the next page are some of the ways
CVs have been pulled and rotated to correct the problems. Note that where the two edges are
being joined as in the top-left picture, you must move the four CVs on each of the patches, eight
CVs in all, together in order to maintain their tangency. When you move the CVs on the master
edges, the slave edges will follow to keep the tangent continuity between the surfaces.
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Building the Face

In contrast to the elaborate modeling that went into building the body, welll keep the dog(is face
simple. Use spheres for the eyes, nose, and ears, as shown below.

Place the eye and the nose in the appropriate positions, and pull in a couple of the CVs on the
head to make room for the eye (but don(t touch the two end CVs along the boundaries). You can
create the ear by deforming the hulls of another sphere with six spans.

Topgy
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Mirroring and Attaching the Model

Mirroring is a common modeling technique. As its name implies, mirroring duplicates the selected
items as a mirror image of the original items along a selected axis. We will use mirroring to
duplicate the right half of the puppy.

1. Select all the objects in the modeling window except for the nose. Group them. Select Edit @
Duplicate @, set Scale X to 11, and click Duplicate. You should have a mirrored group of
objects.

2. You now see the whole model of the dog. Before you attach the middle patches, make sure
you like what you see. Are the body parts proportional? Are the legs too close or too far apart?
If you want to modify any parts of the dog, undo the duplication and make the necessary
changes before continuing.

3. When you are satisfied with the way everything is, select the edge isoparms of all the patches
that meet at the middle, or the Y axis, and attach them using the default settings. You should
end up with ten attached pieces making up the profile of the puppy.

In the picture of the final model of the puppy, shown below, notice that the left side patches are still

stitched together, while the right side patches are not. This is fine, because we no longer need the
stitches.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=800165235 (1 of 2) [11/27/2000 8:34:22 PM]



Books24x7 Mastering MAYA Complete 2

Books24x7.com, Inc. © 2000 — Feedback

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=800165235 (2 of 2) [11/27/2000 8:34:22 PM]



Books24x7 Mastering MAYA Complete 2

Chapter 8 - Organic Modeling

Mastering MAYA Complete 2

Perry Harovas, John Kundert-Gibbs and Peter Lee

Copyright © 2000 SYBEX, Inc.

Cleaning Up the Model

Now we can clean up our model by deleting the history and the transformation information. We can
also group the model parts.

1. Select all the patches in the modeling window and select Edit @ Delete By Type & History.
2. Select Modify @ Freeze Transformations.

Note In our particular project, the history and the transformation information of the patches
are no longer needed, so we can delete them. However, in other situations, this
information may be important. Of course, this depends on the application of whatever
command was used to create the history or the transformation information. So, youll
need to decide whether to delete or retain this information on a case-by-case basis.

3. Group the legs and name them. Give the group nodes sensible names, such as Front_Legs, or
L_frontleg. You may not feel you need to name the leaf nodes; however, it is a good idea to
rename everything, rather than leaving a node named something like
leg33detachedSurface2detachedSurface?2.

4. Group the body and the face, renaming them appropriately.

5. Put the face and body pieces into the Dog_Body layer. Put the leg pieces into the Dog_Legs
layer.
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Global Stitching

Finally, therel1s the matter of global stitching, a new surface-editing feature in Maya 2. Unlike
regular stitching, global stitching doesn(t have master-slave distinction; all the pieces are held
together with equal weight. When we were building the model, we didn[t use this stitching method
because we needed the control provided by the regular stitch, namely the master-slave relationship
of the edges being stitched. Now that the model is put together seamlessly with first-order
continuity (C1) among the patches, we can easily stitch all the pieces together with one command.

1. Select all the pieces except for the face objects, then select Edit Surfaces @ Stitch @ Global
Stitch @.

2. Click Reset to set everything to the default settings. Then click Global Stitch. Now if you move
any of the patches, you will notice that they behave like rubber, stretching to keep themselves
together.

3. The model is now ready to be set up for animation. Save the final scene as Dog_Fi nal . nb.

You can find this finished version in the working files and a rendered image in the Chapter 8
Color Gallery on the CD.
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Summary

In this chapter, we stepped through building a complicated patch model of a dog, from scratch to
finish. In addition to learning one specific method of building a dog in patches, we also covered the
concepts and techniques for building complex models in general. These techniques included
rebuilding surfaces, mirroring and attaching parts, and stitching to create seamlessness.

We will return to the dog model to fit it with skeletons in Chapter 11, then set it up for animation in
Chapter 13.

One special tool we did not use in this chapter is Artisan, which is revolutionizing the way that
computer animators do their work. The next chapter is devoted to the topic of Artisan.
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Chapter 9: Working with Artisan

Overview

New in Maya 2 Complete (and Unlimited) is a set of plug-ins called Artisan. Available previously as
a separate package, the functionality of Artisan is now yours for Mayal |s base price. Artisan is a
set of nine tools available within standard Maya menus ranging from Deform to Edit Surfaces to
Modify (the fact that they are not all grouped together is one big cause for confusion for anyone
trying to figure out what Artisan is). These tools are generally used for modeling purposes, but the
primary feature that links them is that they all act like virtual paintbrushes, [painting(] on
everything from shape to color. In an analogous way to the paint or airbrush tools in Adobe
PhotoShop, Artisan paints attributes onto any model you selectl but Artisan does this in three
dimensions! Taken together, the tools that make up Artisan provide one of the easiest and most
intuitive ways to model, select, and edit geometry available in any graphics software today(and it
s all built seamlessly into Maya!

Tip Because they work as paintbrushes, Artisan tools are most efficiently used with a
graphics tablet. In this book, however, wellre assuming a [Iplain vanillall configuration
that doesn(t include a tablet, so the instructions in this chapter show how to use Artisan
with a mouse and keyboard as the only input devices. If you do have a tablet, it should be
configured, for the most part, automatically when you launch Maya. For more information
on how to use your tablet with Artisan, see the online documentation under Basics:
Artisan.

Whatlls New in Maya 2
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A great deal has changed in Artisan for version 2 of Maya, including the much-needed new
polygonal sculpting tool (which lets you sculpt polygons as well as NURBS surfaces). Other
new tools have been added, including the extremely versatile Attribute Paint tool, which lets
you choose to paint any (paintable) attribute on your geometrylsay goal weights for soft
bodies or polygon facet colors on your model. Other enhancements to Artisan include a more
streamlined options window (with more options, grouped in a more logical order) and better
control while painting on complex surfaces like multi-surfaces that have been stitched
together. Artisan has gone, in its present incarnation, from a cool but underdeveloped plug-in
to a robust, easy to use, and incredibly powerful set of toolsllwhatl(/s more, these better tools
are now built right into Maya Complete!
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The Tools: a Quick Overview

Here is a quick run-down of the nine tools in Maya Artisan, with a brief description of what they do
and how to open them.

Sculpt Polygons This tool allows you to sculpt polygonal shapes as if they were virtual clay.
To open this tool, choose (from the Modeling menu set) Edit Polygons @ Sculpt Polygons Tool.

Sculpt Surfaces This tool allows you to sculpt NURBS surfaces as if they were virtual clay. To
open this tool, choose (from the Modeling menu set) Edit Surfaces @ Sculpt Surfaces Tool.

Paint Set Membership This tool allows you to paint on membership in sets, rather than having
to pick each point and assign it. To open this tool, choose (from the Animation menu set)
Deform @ Paint Set Membership Tool.

Paint Selection This tool allows you to select vertices on a NURBS or polygonal surface by
painting on the surface rather than selecting points individually. To open this tool, choose Modify
@ Paint Selection Tool.

Paint Weights This tool allows you to set the weights of clusters of vertices by simply painting
on a surface. To open this tool, choose (from the Animation menu set) Deform @ Paint Weights
Tool.

Script Paint With this tool, you can paint onto an object the output of a MEL script using your
mouse or graphics tablet, instead of manually running the script at each point. To open this tool,
choose Modify @ Script Paint Tool.

Attribute Paint This tool allows you to paint any (paintable) attribute onto your selected model.
You can paint on colors, goal weights, or other attributes that you assign to be [Ipaintable.[] To
open this tool, choose Modify @ Attribute Paint Tool.

Paint Skin Weights After binding skin to bones, you can use this tool to modify the weights of
the bound points to each joint in your bone chain, resulting in smoother, more natural skin
motion. To open this tool, choose (from the Animation menu set) Skin @ Edit Smooth Skin @
Paint Skin Weights Tool.
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Paint Vertex Color This tool lets you paint colors directly onto individual polygons on a surface.
To open this tool, choose (from the Modeling menu set) Edit Polygons @ Colors @ Paint Vertex
Color Tool.

Tip If you don(t see the Artisan tools in the menus listed above, Artisan may not be

auto-loading. To get Artisan to load when Maya launches, choose Options @ General
Preferences. Click the Modules tab, check the Artisan check box, and then restart Maya.
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Sculpting Polygons: Deforming a Sphere

Let( s begin our work with Artisan by using one of its most anticipated new tools: the Sculpt
Polygons tool. Open a new scene in Maya and create a polygon sphere (Create @ Polygon
Primitives @ Sphere)idon(t just click the sphere button on the shelf, or youllll get a NURBS
sphere and the Sculpt Polygons Tool won(t be very effective! In the Channel box, under Inputs:
polySphere1, set the subdivisions X and Y to 40.

Note When using Artisan sculpting tools, it is always important to have a large number of
points to work withJeither vertices (for NURBS surfaces) or facets (for polygon
surfaces). If you do not provide enough points for Artisan to work with, it will not push
and pull the object( s surface in ways you expect.

With the sphere selected, choose Edit Polygons @ Sculpt Polygons Tool @ (from the Modeling
menu set). This brings up the following window, which is generally the same for every Artisan tool.

Note As most settings are the same from one tool to another, we will introduce them here
and refer back to them in later sections of this chapter.
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In this window (be sure youllre in the Sculpt tab), set Radius U and L to about 0.3, set the
Operation mode to Push, and set the Maximum Displacement to around 0.5. When you move your
mouse over the sphere now (don(t click anything just yet), you will see a red circle with an arrow
pointing inward (toward the center of the sphere) and the label Ps. The circle tells you your brush
s radius of influence, the arrow is the direction of the effect, plus the amount of influence it will
have (longer arrows mean bigger pushes and pulls), and the Ps stands for [Ipush,[] the current
mode of the brush. To see how this feedback works, try changing the radius of the brush to a
smaller value; the red circle will diminish to match. You can also change the direction of the effect;
under Sculpt Variables, choose the X axis radio button. As you now move the mouse around, you
will see that the arrow always stays pointing down the X axis. You can try the other settings here as
welllJwhen youllre done, set it back to Normal.

Now that you have a feeling for some of Artisan(_s settings, try clicking and dragging the mouse
over the surface. You should see the sphere dent inward as you drag your mouse across its
surface, the dent always pointing inward toward the center of the sphere (because the brush option
is set to Normal). If you make a few drags across the sphere, you will end up with something like
the following.

If you don(t like what you have (or just to see how this works), you can erase your work. Click the
Erase radio button (under Operation), then paint over the parts you don(t like. If you want to reset
the entire sphere, click the Flood button near the top right of the window. This will [Iflood[] the
entire sphere with the Erase command, thus resetting the sphere back to its original shape.
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Tip The Flood button can be used with any operation, such as push and pull, to apply a
certain value to an entire object. You can then fine-tune specific parts of your surface by
painting on them as normal.

You may notice that, as you make several strokes on top of one another, the polygon facets will
tend to get very jagged looking (as if the sphere were made up of crinkly paper instead of clay). To
smooth out your strokes, there are two options: the Smooth operation or the Auto Smooth option.
Let(Is start with the Smooth operation. Once you have several strokes deforming your sphere (try
pulling the points out this time), switch over to the Smooth operation by selecting its radio button on
the Sculpt tab. Now brush over the sphere, concentrating on the sharpest edges. You'lll see these
edges move back toward their original positions on the (undeformed) sphere, and the strokes you
have made will smooth out.

Note The Smooth operation [Irelaxes[] whatever you paint over, making it tend to return
back to its original position, and thus smoothing the shape back out.

Now erase your sphere back to normal, check the Auto Smooth option, and set the Strength slider
to about 5. As you paint strokes over the surface of the sphere (be sure youlire in push or pull
mode!), you will notice that the polygons don(t become as jagged as they did when the Auto
Smooth option was off. To create smoothly organic shapes, always use a combination of the Auto
Smooth option and the Smooth operation mode.

Aside from adjusting radius, modes, and other options, you can also change brush shapes, using
the row of buttons near the top labeled Shapelithe icon on each button shows its stamp shape.
Erase the sphere back to neutral, and then try stamping the sphere with each of the brush shapes
to see how they compare.

Note Stamping is simply clicking and releasing your mouse button (without dragging). The
brush creates a [I1stampl(] of its shape right on you object(1s surface. When you drag
over the surface, you are laying down a series of stamps. You can see this effect if you
drag very quickly over your object(Is surface: If the mouse is moving quickly, each
stamp will be noticeably separate from the others, rather than all running together.

As the Sculpt tool is set up right now, every time you make one stroke on top of another, the sphere
will deform more and more (as if the effect were layering on top of itself) because you have the
Surface: Update on Each Stroke option turned on.

If you wish to set a maximum amount by which your strokes can deform the sphere, just uncheck
the Update on each stroke option. The same strokes will then produce something like this:
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As you have probably noticed, you can also set the opacity of your brush. Opacity refers to the
percentage of a tool s total effect that each application of it will have on your object. As an
analogy, consider a real-world paintbrush: If the paint youlire applying is highly opaque, one coat
may be enough to cover your wall, whereas a semi-transparent paint would take several coats. In
Artisan, if you have your brush set to Push with a maximum displacement (Cpush in(1) set to 1, and
your opacity is 0.5 (or 50%), when you click on the surface of your sphere, it will only push in about
0.5 units, instead of 1. You can use the opacity setting to reduce the effect of your strokes, making
each one subtler, thus allowing you to deform your objects in smaller increments than we have
done so far.

Before we leave this introductory section, you should note that you can bring up a marking menu
with several Artisan options by simply pressing the U key and clicking the mouse button. In addition
to the settings available in the marking menu, there are hotkeys defined for several of the most
common tasks, and you can create your own hotkeys for most Artisan settings.

Tip In version 1 of Maya, altering the radius of the brush was mapped to the Ctrl+right- and
left-arrow keystrokes. In version 2, modifying the upper brush radius is now mapped to B
plus mouse-dragging right or left (the new lower radius setting is not yet mapped). Max
displacement is now mapped to M plus mouse-dragging right and left. To find out how to
map other tool settings to hotkeys, see the Maya help files, or Chapters 3 and 16 in this
book.
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Tip If you have a graphics tablet, you can set the pressure of the stylus to map to brush
radius or displacement amount. See the Maya help files for more on how to do this.

If you are familiar with Artisan('s marking menu and hotkeys, you do not need to keep the options
window open for most operations. If you are starting out, however, it is a good idea to keep the
window open. Throughout this chapter, we will access all Artisan options via the option window,
though experienced users will find it more efficient to access them through the marking menu or

hotkeys.

Tip For a complete list of Artisan(s hotkey functions (and those that are not yet mapped),
choose Options @ Customize Ul @ Hotkeys, and scroll down to the Artisan section of the
list (it /s near the bottom). If you map any new hotkeys, be sure to save your preferences

for future use (Options @ Save Preferences).
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Sculpting NURBS Surfaces: Sculpting across Seams

WelJre now going to look at Mayalls Sculpt NURBS Surfaces Tool, and use the head you created
in Chapter 6 to see how Artisan works with complex issues like surface seams.

Tip If you do not have (or don(t like) the head from Chapter 6, use the file headSt art er. ma
on the CD-ROM.

First things first: we don(t want to alter the shape of the person(is ears or eyes, so hide them from
view (select each, and then choose Display @ Hide @ Hide Selection).
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Drag-select the remains of the head, and then open the Sculpt Surfaces Tool (Edit Surfaces @
Sculpt Surfaces Tool &). The entire surface of the head will now be available for sculpting (if you
had only selected one portion of the head, it would have been the only part available for sculpting).
You will see yellow bands where each surface is stitched to the others(lif you see all the surfaces(!
isoparms, go to the Display tab and uncheck Show Active Lines. Because there are stitched seams
in this model, it will be bit more challenging to sculpt this surface without pulling apart the seams.

Note Seams are a highly complex surface structure, and, while Artisan does a great job
treating the object as a whole, you have to know how to adjust the Sculpt Surfaces
Tool settings to get it to work as well as possible.

In the Sculpt Surfaces Tool window, select the Seam tab and adjust the Seam Tolerance and Min
Length to 1. Setting these a bit higher than their defaults allows Artisan to [1seel] the common
edges more easily as you work with the tool.

Tip Before you start deforming the face shape, it is a good idea to save a temporary version
the project file. If your settings get too messed up, it[Is easier to go back to that file than
to have to go back to the original and hide the eyes and ears again.

One problem you will run into (if you let your brush stray too far) is that the upper head will not
deform correctlylJit has too few isoparms to deform well with Artisan. If we were planning to model
the upper head next, we would need to insert more isoparms. But since we are not, we can just
leave it alone for now (you can even deselect it if you want to be safer).

Let(Is create a heavier pair of eyebrows, using the Pull mode. We don(t need to pull out each one,
because Artisan has a Reflect mode that will allow us to do both sides simultaneously. Click the
Stroke tab, turn the Reflection option on (check the box), and set the reflection mode to V Dir
(Horizontal). When you now pass your mouse over the head, you will see two brushes, mirrored
around the centerline of the head. Now turn back to the Sculpt tab, set the Operation mode to Pull,
and adjust the radius of the brush(es) to something that looks appropriate for eyebrow size, turn the
opacity down to about 0.5, and set Max Displacement to about 0.5 as well.

Tip By holding down the B key and moving the mouse left and right, you can interactively
adjust the brush size and see the changes in the brush right on the face (the range of
sizes the brush can take onlJmin to max sizellis determined by the brush minimum and
maximum settings in the Sculpt Surfaces options window). This is a much faster way to
adjust brush size to a desired radius.

Starting close to the center, pull a stroke along the top of the eyes (where the brows are), and pull
out a heavier eyebrow. Youlll notice both sides pull out with just one strokel'a great time-saver! If
you don(t like your work, remember that you can erase your model back to its original state again
with the Erase function.
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Once you have eyebrows youllre pleased with, let(Is try creating an indentation below the cheeks
that goes back toward the ears(Ispecifically, across the seam boundary between the face and
cheek patches of the face.

Tip This is a well-modeled face: the stitches occur in places that would normally get no
[tweaking[] by tools such as Artisan (even though welre going to do that here). Placing
seams in areas that won[1t move is very good practice: even though Artisan works well
with stitches, it is not perfect. Whenever possible, it is better if you don(Jt have to tweak
stitched surfaces in the first place.

You will probably get unsatisfactory results at this point (and you may have to reopen your saved
temp file; even erasing sometimes fails to set the stitches back to normal). The two surfaces are
obviously not working as one, each one deforming a different amount under the brush(is pressure.

The solution here is to increase the number of surfaces the tool looks for as it works. (Be sure to
get a clean copy of your head to start from first!) Click the Miscellaneous tab and set the number of
surfaces to two or more (or just click the Infinite radio button), and turn on the Use Common Edge
Info option. With these new settings (and a bit of practicelItry starting with the brush completely on
one surface, then moving it to the other), you should get a nice [Isunken cheekl] look. Save this
project for use later in this chapter.
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Although this was a fast and simple introduction to real-world modeling using Artisan, it should give
you a good idea of just how powerful the tool can be for making subtle adjustments to your models.
All it takes is a bit of practice and some knowledge of what the Sculpt Surfaces Tool can do.

Note You can actually stitch surfaces using the Sculpt Surfaces Tool. For more information
on how to do this, see Mayal s online help (Basics: Chapter 7).

<<
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Creating Sets with Artisan

Another sometimes useful tool Artisan now includes is the Paint Set Membership tool. With this
tool, you can edit the set membership of pointsiifor grouping with bones, for exampleJwithout
having to pick individual points. (And if youllve ever had to do that, you know why this is a useful
tool!)

Let(Is use our base head from the last section, and create a few sets of points on it (or you can use
the 9headsSt ar t er . ma project on the CD-ROM). First drag-select the entire head, then open the
Paint Set Membership tool (Deform @ Paint Set Membership Tool &). With the Paint Set
Membership tool open, the head should now be made up of several colors, each representing one
of the sets that has been created for the head. (See the Chapter 9 Color Gallery on the CD for the
full effect.)

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=406746796 (1 of 4) [11/27/2000 8:35:19 PM]



Books24x7 Mastering MAYA Complete 2

Tip If you do not see a colored face, click the Display tab and be sure the Color Feedback
option is on. While here, you can also (if you prefer) turn off Active Display Vertices,
which hides the isoparms and CVs on the head.

The Paint Set Membership tool works in three modes: Add, Transfer, and Remove. Add adds the
painted points to the selected set, Remove deletes points from the selected set, and Transfer
transfers points to the selected set. You will notice that there is no opacity setting: all points are
either in a set or not(Jthere is no in-between.

Tip It is important to understand the difference between Add and Transfer. Add places the
painted points into the selected set, but does not remove them from membership in any
other sets. Transfer both adds points to the selected set and removes them from
membership in any other sets.

To begin, letJs add some points from the top of the head to the shapesSet that has all face points
in it (in the Set Membership tab, select shapesSet under Set to Modify). With your brush mode set
to Add (you can adjust the radius just as you did previously), paint some points on the top of the
head into the shapesSet. The newly added points will change color as they are added to the set.
(See in the Chapter 9 Color Gallery on the CD for the full effect.)

Now let[ s remove some points from set3 (the set around the jaws). Set your Paint Set Membership
tool to Remove and paint out some of the points. As the CVs are removed, they disappear from
view. (See the Chapter 9 Color Gallery on the CD for the full effect.)
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Finally, let(Is transfer some points from one set to another. With the Paint Set Membership tool set
to Transfer, select set2 (the set of CVs around the mouth), and then paint over the area below the
eyes. You will notice that the points change color as they are transferred from their old set to set2.
(See the Chapter 9 Color Gallery on the CD for the full effect.)

Note The set you select in the Paint Set Membership Tool window is the set the points will
transfer to. Points from any other set will be moved into your selected set.

The Paint Set Membership tool can be very useful if you have several objects (such as this head)
and you wish to form selection (or deform) sets across object boundaries for use in later deform
processes, or just for ease of selection. Rather than have to carefully pick out pointsiand be sure
you don(t accidentally pick points on the back side of the object![lyou can intuitively paint these
points into your sets with a brush.
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Painting Selections

Akin to the Paint Set Membership tool, the Paint Selection tool allows you to pick vertices (or
polygon facets) that you can then manipulate in standard ways. Open a new scene, create a
NURBS plane, scale it out a bit, and set its U and V patches to around 50 each (to give Artisan
enough points to work with). Now open the Paint Selection tool (Modify @ Paint Selection Tool @).

The selection types here are Select, Unselect, and Toggle (which selects unselected points and
vice versa). There are also global Select, Unselect and Toggle buttons. To quickly see how this
works, pick out a brush shape and paint over part of the plane to select its points. You can now use
the Move, Rotate, or Scale tools to alter just these points.

The advantage of being able to paint on selections may not be obvious with a simple plane, where
you could just drag out selections with the Marquee tool. But on something more complex, like our
head, the Paint Selection tool can be a great asset. Once again, open your neutral head project (or
use the 9st art er Head. na project on the CD-ROM). Now, using the Paint Selection tool, select
points around the mouth and make the face smile, using the Move tool and the Scale toollyou will
probably have to move back and forth between the Paint Selection tool (changing the points
selected) and the Move and Scale tools.

Tip Remember that the Reflect mode allows you to select points on both sides of the head
simultaneouslycutting your selection time in half.
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Painting Weights

If selecting CVs via painting doesn(t give you enough control over the points youllre manipulating,
you can use the Paint Weights tool to set the goal weight (the amount of effect a manipulation will
have on a given vertex or facet) of each CV in an intuitive manner.

Note There are several other ways to set CV weights, but the Paint Weights tool is so easy
to use, it[1s not often necessary to go beyond this tool.

To see how this tool works, let(Is create an Aztec (stair-stepped) pyramid just by painting different
weights on a simple NURBS plane. Open a new scene, create a NURBS plane with about 50 U
and V patches, and scale it out to about the size of the scene grid (for easier viewing). There is one
step we must do before we can use the Paint Weights tool'we must first make the planells CVs
into a cluster so their weights can be manipulated (select the plane, then choose Deform @ Create
Cluster). If you forget this step (which is very easy to do), you will be extremely confused by the
lack of responsiveness the tool has!

Now that you have a cluster, drag-select both it and the plane the cluster is mapped to, and open
the Paint Weights tool (choose Deform @ Paint Weights Tool in the Animation menu set).

Tip You should see the plane turn white, indicating that its goal weights are all set to a value
of 1. If this doesn(t happen, be sure you created a cluster from the plane, and then
check to see if color feedback is on (itCls under the Display tab of the tool). It may be
hard to see the color with the plane(s isoparms showing, so turn off Show Active Lines
as well.

First, we need to flood the entire plane/cluster with a goal weight of 0, or no influence (CVs with a 0
weight won(t react to any manipulation). Set the operation mode to Replace (which replaces the
old goal weight with your selection), set the Value (of the goal weight) to 0, and click the Flood
button. The entire plane should turn black, indicating it now has a goal weight of 0. This is the base
of our pyramid, which will not move. Now we need to paint our [Istairs.[] Choose the square brush
option (the button that looks like a blue square), and change the value to 0.1 instead of 0. This next
part is a neat trick: Instead of having to manually increase the goal weight value each time, we can
place the Paint Weights Tool into Add mode (by clicking the appropriate radio button), and each
brush stamp will increase the goal weight by 0.1. Thus, the more times you click on a spot, the
higher the goal weight goes, and the lighter the arealJs shade of gray will become.
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Tip This tool also has Smooth and Scale operation modes. The Smooth mode smooths
transitions between areas of different goal weights. The Scale mode scales (or multiplies)
the objectl]s goal weight by the number in the Value box.

With the square brush chosen, set the radius of the brush larger than the edges of the plane, center
the brush around the origin, and stamp a higher goal weight onto a large square area of the plane
(you will probably find this easier to do in the top orthographic view).

Note You can set the orientation of any brush that(Js not round. In the Stroke tab, you can
choose from Up Vector (default), U and V Tangent (horizontal and vertical aligned),
and Path Direction (which changes the orientation depending on your stroke).

You should see a large square portion of the plane become a slightly lighter gray than before. Make
the brush radius a bit smaller and repeat the stampl’now a smaller portion of the plane should get
just a bit lighter. Continue this process until you are at the center with a very small radius. Your
plane should look as follows.

[ s Ll Ll

To make your pyramid, switch to the Move tool, select the cluster weight only (not the planellyou
may need to do this in the hypergraph or outliner), and then move it straight up the Y axis. You
should see something that looks like a stair-stepped pyramid.
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As a further exercise, try making a hilly terrain by using a simple plane, a cluster, and painted goal
weights.

Let s now return to our favorite head(leither open your own file or use 9headSt art er . ma from

the companion CDJand examine how to weight the mouth clusters to allow for better manipulation
of facial expressions. With the head showing, select only the lower face section (with the mouth)
and create a cluster out of it. Shift-select the cluster and mouth, then open the Paint Weights tool
(you should see the area turn white, indicating a goal weight of 1 for all points). As before, first flood
the area with a goal weight of 0 (so the areas we don( ]t want to move won(1t). Using the Add (or
Replace) and Smooth modes, paint the areas around the lips, giving the corners of the mouth, and
the cheeks above them, the highest weighting. Try to imagine where the skin bends and stretches
the most as you smile and frown (or look in the mirror), and then paint these creases onto the
mouth. You may find it necessary to move the mouth and then repaint the goal weights to get the
effect you want.

Tip Remember that turning on Reflection will cut your work in half.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=513415075 (3 of 4) [11/27/2000 8:35:30 PM]



Books24x7 Mastering MAYA Complete 2

When you are finished, try making the face purse its lips and then frown. You should find that this
method of creating facial animations can(/after a bit of practice lbecome a very powerful tool in
your character animation bag.

Books24x7.com, Inc. © 2000 — Feedback
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Painting Scripts: Hair on a Head

The Paint Scripts Tool lets you paint a MEL script onto your selected surface. Maya provides
several predefined scripts in the C: \ W nNT\ Pr of i | es\ <User Nanme>\ maya\ 2. O\ scri pt s (or

~Maya/ 2. 0/ scri pt s for IRIX) directory, or you can create your own for use in a project.
Note To learn how to create your own scripts, see Chapters 16 and 17.

The predefined scripts include painting on geometry, particle emitters, and soft body goal weights.
For our purposes(Iputting a fuzzy haircut on our headJwe(lll use the geometry paint script.

Open your head project (or use 9headSt art er . ma on the CD-ROM). In an empty space in the
scene, create a short, very narrow cylinder (be sure to cap it in the cylinder creation options, so it(ls
not hollow). As the hairs will be very thin, and we will paint on lots of them, reduce the number of
sections to four and be sure there is only one span. In relation to the head, the hair should look
something like the small tube to the right of the ear.
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Now open the Script Paint tool (Modify @ Script Paint Tool @), click the Setup tab, and, in the Tool
Setup Command text field, type geometryPaint, and hit the Enter key. This will bring up a window
with options for the geon®et r yPai nt . nel script. In the Geometry text field, type in

nurbsCylinderl (or whatever you name your hair shape).
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Tip If you would like a more random look (as hair isn(t usually all the same length!), you can
create a second (or third) hair strand. Then, in the geometry field, type in the names of all
geometry you wish to use for the hair, with a space between each name.

For Operation Mode, select Create/Modify, set the grid to about 100 by 100 (this determines how
densely the hair will be placed), be sure the Align checkbox is enabled (so the hair will point out
from each point on the head), and set the jitter to 0.3 or greater (this controls how randomly each
hair is placed).

If you try to use the paint brush now, you will probably see the hair being built all around the head,
but not attached to it[1there is an offset to your geometry (its distance from the origin) that is
causing this problem. To correct this problem, move all your hair objects back to 0, 0, 0 on the grid.
Back in the Script Paint Tools Settings window, be sure your brush mode is set to Replace, pick a
good radius for your brush, and paint some hair on your head!

Tip With all the geometry you create building hair, your system response time may become
very slow. In a situation like this, you[lll need to find a compromise between the amount
of hair your head needs and the time (and patience) you have, or feel free to use the hair
brushes in Paint Effects (see Chapter 25).

You may notice that you have difficulty getting the hair to paint on the head properly. As painting

shapes on a complex surface (the head) involves difficult calculations on Maya(ls part, you may
need to adjust several of the settings in the Script Paint settings window to get the right look.
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Painting Vertex Colors

Another of Artisan(s toolsIwhich has a more limited usellis the Paint Vertex Colors tool. This tool
allows you to paint colors directly onto any polygonal surface using the by now familiar Artisan
brush. Create a polygon cone, say, with about 40 divisions in each direction (so there are plenty of
facets for Artisan to work with). With the cone selected, open the Paint Vertex Colors tool (choose
Edit Polygons @ Colors @ Paint Vertices Tool). Set your brush radius to whatever you wish, and
then click the color swatch next to Color Value and select a color. All that(s left to do is paint on
some color! (See the Chapter 9 Color Gallery on the CD for the full effect.)

Note The Paint Vertex Colors tool is a simply series of presets of the Attribute Paint tool,
which we will use next.
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Painting Attributes: Painting Goal Weights

The Attribute Paint tool is very useful, as you can use it to paint any [Ipaintable(] attribute onto a
surface. For our work, wel Ire going to use this tool to paint on the particle goal weight of a soft
body, making a simple cylinder into a bendable fishing rod.

Tip We could also use the Script Paint tool to do this; it has a predefined script, paintGoalPP,
which will do the same thing.

Note For information on how to create soft bodies, see Chapter 24.

Note For information about how to make an attribute paintable, see Appendix C of Maya
Basics in the online help documents.

Open the file 9r odSB. ma, on your CD-ROM (or build a skinny cylinder, animate it, and make it a
soft body). If you play back the animation, you will see that the entire [Ifishing rod[ 1 moves back
and forth as one solid piecellwellre going to change that by reducing the goal weights at the top of
the rod. Select the rod and open the Attribute Paint tool (Modify @ Attribute Paint Tool @). Click the
Attr (attribute) tab and then, under Paintable Object Type, expand the particle selection (click the +
sign) until you see goalPP and highlight it. The goalPP attribute will now be placed in the Paintable
Object list beneath; highlight this text, then click the right arrow, moving the goalPP over to the
Selected side. Finally, click the Save Selection checkbox, so you don(t have to repeat these steps
if you change tools.
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Move back to the Attr. Paint tab, set the operation mode to Replace and the Value (goal weight) to
0, and click the Flood button. This sets all goal weights to 0, meaning that the soft body will not
move with its (invisible) animated parent anymore(lyou can play back the animation to test this, if
you wish. Once you see how the goal weight attribute works, flood the entire rod with a value of
0.5, so there will be some connection between the rod and its animated parent.

Once you have the entire rod set to 0.5, set your mode to Add, and set your value to 0.1 1welre
going to increase the goal weight as we go down the rod by simply painting on a lighter color. Set
your brush radius fairly large, so it wraps around the whole cylinder(Jyou can also change the brush
shape to square if you prefer. To get a smooth transition from dark to light, you will probably need
to use the Smooth mode as well as the Add mode. Run a couple of frames of the animation
frequently to see how you are progressing.

Tip A very good method for getting smooth transitions on an object like this is to start at the
bottom and make a series of upward brush strokes, each one going up a bit further.

Warning You must rewind animations using soft bodies before playing them back. If you don
It rewind, the animation will give you bizarre results.

= e

While it can take a bit of practice to paint goal weights onto objects effectively, learning how to do
so can really improve the control you have over soft body animations, allowing you to create much
subtler variations of motion than would be feasible without such a paint method for applying goal
weights.

Tops}
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Painting Skin Weights

If you are working with skinned, jointed characters, the Paint Skin Weight tool is just what you need
for precise control over how your character(s skin bends in relation to joint movement. We will use
a simple [Icharacter(] setup of a cylindrical arm and an elbow joint to examine how to use this tool.
You can either create this scene on your own, or use the 9ar ntSt ar t er . na file on your CD-ROM.

With your project open, try moving the joint up and down (drag-select the bottom joint and then use
the Move tool to move itl land the arm{Jup and down). You will notice that, while the bound skin
moves with the joints, the elbow area doesn(t respond correctly: it needs to crinkle just a bit more.

Select the cylinder and open the Paint Skin Weights tool (in the Animation menu set, choose Skin
@ Edit Smooth Skin @ Paint Skin Weights Tool &). You should see a grayscale image of the
cylinder and, in the Skin Paint tab, you will have a choice of your three joints (joint1 at the shoulder,
joint2 at the elbow, and joint3 at the wrist). If you select joint1, for example, the color of the cylinder
will show what the bind weight of each point is for this joint. Again, white represents a bind weight
of 1, fully affected by any joint motion, and black is a bind weight of 0, not affected at all.

Tip If your cylinder is not colored, be sure Color feedback is on (under the Display tab), and
also be sure your scene is set to shaded mode (press the 5 or 6 key on the keyboard).
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You can see by looking at the color feedback (in the Chapter 9 Color Gallery on the CD) that the
inside of the elbow is very dark when either joint1 or joint2 is selected, indicating it is not being
influenced by either joint very much. Let[ s paint slightly higher values into this area. First, bend the
arm some (as above) so you can see your results as you work. Set your brush mode to Add, set
the value to about 0.1, and set your opacity fairly low (like 0.1 or 0.2). Next, set your brush to a
fairly small radius, zoom in on the elbow area, and start painting higher goal weights on, switching
between joints 1 and 2, and watching what happens. Your goal is to get a nicer crease between the
upper and lower arm here, and setting higher goal weights at and just above the elbow for the top
toint (or just below the elbow for the bottom joint). The elbow will increase the joint(Is influence,
making it pull the elbow area into more of a crease.

Tip If your strokes make the elbow area too lumpy, use the Smooth mode to smooth the
lumps outlyou may not want to smooth out all the lumps, however, as skin does wrinkle
as it bends!

Once you have worked a while, you should end up with something like the following (also see the
Chapter 9 Color Gallery on the CD).
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The effect here is subtle, but subtlety is what this tool is all about. The difference between the two
images above is not great, but the second is far more appealing and [realistic] than the first[Jand
getting this elbow bend without the Paint Skin Weights tool would be very difficult and
time-consuming. Once again, Artisan makes a difficult, painstaking task a lot easier.

<
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Summary

This chapter has presented all the Artisan tools and, while the review was fairly brisk, you should
have a very good feel for how Artisan works by now. Keep in mind that all the tools operate in a
similar manner, just with different options. You may be thinking at this point that virtual painting is
something of an [Jart[] to master (hence the name [JArtisan(]), but don(t be intimidated. Consider
this: How would you accomplish any of the tasks we have done in this chapter without Artisan
tools? Only when you imagine working without these tools is their power really evident. Artisan(s
tools take highly complex tasks that used to require custom programming and/or hours of dull,
painstaking work and place all of these tasks in easy reach. Artisan is also highly intuitive: after all,
just about anyone understands paintbrushes. Because Artisan is now built into Maya Complete
(and Unlimited), and with all the new improvements of the tool set in version 2, you can save
yourself hours of time and frustration if, the next time a job seems too difficult, you first consider
using Artisan.

Tops
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Chapter 10: Animating in Maya

Overview

This chapter introduces you to animating in Maya. We will go over the fundamental concepts of
keyframing, the various interface controls, and the tools for creating and editing keyframes in Maya.
The tutorial in this chapter also demonstrates how to use Mayals Set Driven Key tool. The
techniques youllll learn in later chapters are quite challenging, so gaining a firm grasp of the basic
tools will help you to get through those upcoming chapters more smoothly.
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Keyframe Animation

Animation, at its most basic level, is change over an interval of time. In Maya, almost anything can
be changed over time; in other words, almost anything you create in Maya can be animated.

Youllve learned how Maya has a node-based structure. Any attribute within the node that has a
numeric value is keyable. Keying, or keyframing, in Maya is the act of assigning a numeric value to
a node attribute at a specific time frame. As the frames change, so can the attribute value. For
example, the basic attribute Visibility actually has a numeric value of either 1 (for on) or O (for off),
so it can be keyframed and animated. Keyframing is a concept taken from classic 2D animation.
Senior animators draw important [Jkey[] poses of characters being animated at certain frame
intervals, called keyframes. Then the junior animators take over and draw all the frames between
the keyframes, which are called in-betweens. The same thing happens when you are animating in
Maya. You are the senior animator who establishes the key poses of whatever it is you are
animating, and the computer is the whole department of junior animators drawing the in-betweens
for you.
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Note Other kinds of animation include rotoscoping, which is actually a kind of keyframe
animation, and motion capture, a way of creating function curves from live actors!]
performances. Motion capture is a complicated procedure, and although the
technology is improving quickly, it is still difficult to use it to produce high-quality
animation without needing to do manual cleanups.

Are You an Animator?

There are different levels of animating. At the most basic level, you are moving things from A
to B, which almost anyone can do. The next level of animating involves learning and
intelligently using certain animation principles, such as squash and stretch, anticipation, key
posing, and so on. The 2D cell-animation schools are still the best places to learn these
things, although computer animation schools are beginning to offer classes in this area. If
you want to be an animator, there is no way around it[ lyou must learn these principles.

The ability to bring life to a character, however, requires more than just following animation
principles. A successful animator also has a good sense of timing, which belongs to the
realm of performance. Timing is a skill you are born with as much as it is a learned thing, and
certain individuals are naturally better at animating than others, just as some people are
naturally better dancers or singers than others. In fact, the ability to create authentic
emotions and pathos in animated characters requires great acting skills.

A good way to discover if you are an animator or not is to go through a whole animation
project, and ask yourself which parts of the project you enjoy spending time on the most. An
animator(]s focus will generally be different from that of the other 3D artists. Modeler and
texture artists, for example, are usually interested in how things look; they want to create
beautiful images, evoking certain feelings. Animators are usually interested in telling a good
story.
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Animation Controls

Before we get more deeply into keyframing, let(Is look at some animation control tools: the time
slider and the range slider. These and the other tools discussed in this chapter are in Mayalls
Animation module.
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Playing Back and Updating Animations with the Time Slider

The time slider comes with playback buttons, which look like those on a video player control panel.
You can also use the following hotkeys to control the playback:

Alt+V Toggles between play and stop
Esc Stops the playback

. (period) Moves to the next keyframe

, (comma) Moves to the previous keyframe
Alt+. (period) Moves to the next frame

Alt+, (comma) Moves to the previous frame

You can click or drag in the time slider to do various things. When you click on a frame number,
that frame becomes the current time. If you drag the mouse, the animation updates interactively,
which is called scrubbing.
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When you MM click or drag, the current time indicator moves to where the mouse is without
updating the animation. This is a valuable function when you want to quickly keyframe the values of
one frame to other frames. MM dragging is also used for scrubbing only the audio, as opposed to
scrubbing the whole scene.

The time slider can also become a virtual time slider inside the modeling window, the Graph Editor,
or the Dope Sheet. This happens when you press the K key on the keyboard at the same time that
you press the mouse buttons. By K+dragging in any window, you can scrub the animation. By
K+MM dragging, you can move the current time without updating the scene, and scrub only the
audio. This technique can be especially useful when you are editing function curves in the Graph
Editor. The Graph Editor and Dope Sheet are discussed later in this chapter, when we get to the
topic of editing keyframes.

RM choosing inside the time slider opens the Key Edit menu. This menu offers the standard
key-editing functions, which we will discuss later in the chapter in the [1Editing Keyframes[ section.

It also provides access to several useful submenus:

With the Set Range To submenu, you can control the playback range in various ways. One
option here is the Sound Length setting, which you can also use to discover the length of an
audio file.

With the Sound submenu, you can show, hide, or rename any of the audio files that have been
imported.

With the Playblast function, you can preview your animation as real-time movie clips (the
Playblast function is discussed in Chapter 11).

Tip In order to actually play the audio file, you need to set the Playback Speed setting to
Normal in Animation Preferences, found under Options @ General Preferences.

Controlling the Playback Range with the Range Slider

The range slider is a simple tool used to control the playback range of the time slider. You can set
where the time slider starts and ends by sliding, shortening or lengthening the range slider.

The Auto Key button on the range slider (the next-to-last item on the slider) lets you set keys
automatically as you transform the selected object in the modeling window. Using Auto Key for
keyframing is explained in the [ICreating Keyframes[ section of this chapter.

The Animation Preferences button on the right end of the range slider lets you view the animation
settings in the General Preferences dialog box. The animation settings include options that let you
adjust the time slider. For example, setting the Height to 2x or 4x, as shown below, can help you
see the audio waves more clearly, which is helpful when you are scrubbing audio files.
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You can also select the Units tab of the General Preferences dialog box and adjust the Time
setting. The default Time setting is 24 fps (frames per second).
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Creating Keyframes

There are many ways of creating keyframes in Maya. You can use the hotkeys, the Set Key or Set
Breakdown function in the Animate menu, the Channel box, the Graph Editor, or the Attribute
Editor. All of these methods are described in the following sections.

Using Hotkeys for Keyframing

Several hotkeys are useful for keyframing:

S Keyframes a selected object at a specified frame (same as Animate @
Set Key, discussed in the next section)

Shift+W Keys the translations

Shift+E Keys the rotations

Shift+R Keys the scales

Keyframing with Set Key

The standard way to keyframe a selected object at a specified frame is to select Animate & Set
Key. The default setting is to Set Keys on All Keyable Attributes. With this setting, when you click
the Set Key button in the Set Keys Options dialog box (or press the S hotkey), all the attributes
displayed in the Channel box are keyed. This setting may not be practical for many situations.

Set Key Settings

When you change the Set Keys setting to All Manipulator Handles, all the manipulator values are
keyed. When the setting is Current Manipulator Handle, as shown below, only the active
manipulator handle is keyed. This is a useful setting if you want to restrict the keying to only the
attribute values you are changing, such as the Y-axis translation.
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The Prompt setting lets you set keyframes at multiple frames. If you select Prompt, when you click

on the Set Key button (or press the S hotkey), you are prompted for the frames to keyframe. Enter
the frame numbers you want keyframed and click OK.

Keyable Attributes

All keyable attributes are displayed in the Channel box. The default attributes are Translation,
Rotation, Scale, and Visibility.

In Maya, each object can have its own keyable attribute settings. You can add or remove the
keyable attributes of an object by using the Channel Control. Select an object, then choose Window
@ General Editors @ Channel Control.
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The Channel Control shows a long list of nonkeyable attributes on the right, and a list of ten default
keyable attributes on the left. When you select an attribute in either list, the Move >> or the <<Move
button becomes active, and you can move the selected attribute to make it keyable or nonkeyable.
Any changes you make in the Channel Control are reflected in the Channel box. The Channel
Control also has a tab for Locked attributes. When an attribute becomes locked, its value becomes
static and nonkeyable. The fields for the attribute also become gray.

Tip Some people find it easier to use the Channel box to lock attributes. Creating keyframes
with the Channel box is discussed after the following section on the Set Breakdown
function.

Keyframing with Set Breakdown
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Set Breakdown, a new feature in Maya 2, works the same way as Set Key, except that instead of
setting keys, it sets breakdowns. What distinguishes breakdown frames from keyframes is that
when regular keys are inserted into a breakdown curve, the breakdown frames become [ /bound!]
by the regular keys, and the breakdowns maintain a proportional time relationship to those keys.

To get a better idea of how breakdowns differ from keys, try the simple exercise in the [1Working
with Breakdowns![ section later in this chapter.

Keying Attributes in the Channel Box

You can key different attributes in the Channel box. Select an object, open the Channel box, select
any attribute(s), and RM choose over the attribute names. A long menu pops up, as shown here,
offering many key-editing functions.

The Key Selected option keyframes the attributes that are selected in the Channel box. The Key All
option keyframes all the keyable attributes for the selected object. The Breakdown Selected and
Breakdown All options work the same way for breakdowns. The Lock and Unlock options work on
selected attributes.
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Tip You can create a user-defined hotkey for Key Selected in the Channel box. Shift+S is a
good choice. You may find that selecting attributes in the Channel box and hotkeying
them is a very convenient method of keyframing.

Keying Attributes in the Attribute Editor

You can also set keys in the Attribute Editor the way you do in the Channel box. A difference is that
when you RM choose over the keyable attributes in the Attribute Editor, you don(t get as many
functions in the menu that pops up.
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You can lock attributes and set keys, but the keys are set for all X, Y, Z values of translation,
rotation, or scale attributes. One advantage of using the Attribute Editor is that you can easily
access nonkeyable attributes and keyframe them using the editor.

Keyframing with Auto Key

Auto key is probably the most efficient way to keyframe for a lot of situations. When you click the
Auto Key button on the right side of the range slider, the key icon turns white and the background
turns red. With Auto Key turned on, any change you make to the attributes of selected objects at
any frame are automatically keyframed. The only precondition is that a keyframe must already exist
for an attribute before that attribute can be auto keyed. The Auto Key button is a toggle; click it
again to turn the function off.

As an example of using Auto Key, follow these steps:

1. Create a Sphere and set keys for its translation attributes at frame 1.
2. Click the Auto Key button to turn on the function.

3. Move to frame 10, and translate the sphere to a different position. The change is automatically
keyframed.

4. Move to frame 20 and try rotating the sphere. Nothing is keyed because there are no initial
keyframes for the rotation attributes.

Warning If you use Auto Key, make sure you toggle it off when you are finished. If you don[t,
you may unknowingly keyframe objects and end up with a lot of undesirable and
unnecessary animation.

Topsy
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Editing Keyframes

After youllve created the keys or breakdowns, you can edit them using the Edit @ Keys submenu,
Channel box, Graph Editor, Dope Sheet, or time slider. We will cover the Graph Editor first because
it is the most important keyframe-editing tool, and you will use it most often.

Working with Animation Curves in the Graph Editor

When you create a series of keyframes, these keyframes can be represented as function curves, or
animation curves, inside the Graph Editor. The Graph Editor works like a regular orthographic
window in that you can use hotkeys like A and F for viewing the function curves, the Alt+MM drag
technique to track, and the Ctrl+Alt+LM or MM marquee method for zooming. However, the settings
for the Move and Scale tools change in important ways when the Graph Editor is the active
window.

Tip If you are not familiar with animation curves, the Graph Editor may look complicated to
you. It is more complex than most other editors in Maya, but it is very important that you
learn to work with the Graph Editor and the animation curves. Animators should know
how to [read[] animation curves, visualizing how an object will move differently when the
curves are edited a certain way. This alone often separates good animators from bad
ones.

To see how the Graph Editor works, let[]s create some animation curves:

1. Create a sphere. Key translation and rotation animation to it over 30 frames.

2. Using the marking menu hotbox, select Persp/Graph View. The top window should now show
perspective view, and the bottom should display the Graph Editor.

3. Press A to fit all the curves to the window. You should see six animation curves, one for each
channel of the six attributes.

4. Marquee-select a few keyframes near the current time indicator. Notice that the graph outliner

to the left shows which curve keys were selected. Move them, and you will see the sphere
update interactively.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=995735073 (1 of 9) [11/27/2000 8:36:44 PM]



Books24x7 Mastering MAYA Complete 2

5. You can also work with only the curves you want by selecting those curves in the graph
outliner. Select the translate curves, and only those curves are displayed.

6. Make sure the Graph Editor is the active window by clicking inside it, then double-click the
Move tool to open the option box. As shown below, listed under MoveKey Options are
moveOnly and moveOver. The default moveOver setting lets you move selected keyframes
over other keyframes. The moveOnly setting allows you to move the keyframes only between
other keyframes.

7. Open the Scale tool option box. Again, youlll see settings that are different in the Graph
Editor. The default Gestural setting sets the pivot point for scaling the selected keys to where
you place the mouse. The Manipulator setting lets you create a box to move and scale, as
shown below. This may be the better setting for many situations.
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Using the Graph Editor Tools

The Graph Editor provides many toolbar tools to help you edit curves.
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The Time Snap and Value Snap Tools The Time Snap tool, which makes the keyframes snap to
frames, should always be turned on, because it makes editing keyframes easier. You will have
fewer occasions to use the Value Snap tool, which snaps the keyframes to the nearest integer
values. Before moving on to the other tools, turn on the Time Snap tool. Instead of working without
the snap function, then needing to snap the keyframes later, it is much better to have the Time
Snap tool on from the beginning.

Note There are Time Snap functions in the Graph Editor, the Dope Sheet, and the time
slider. You can also access Time Snap in the Animation Preferences section of the
General Preferences dialog box, where Snap is On by default.

The Move Tool As you saw earlier, the Move tool in the Graph Editor is actually the Move
Nearest Picked Key tool, and it works differently from the Move tool you pick from the Minibar.
The Move tool moves only one key at a time. It will move anything that is closest to the mouse
arrow on an active curve, whether that item is a keyframe or a tangent handle. It will not move
curves. You can constrain the tool using the Shift key for horizontal or vertical movements, just
as you can constrain the regular Move tool.

The Insert Key and Add Key Tools The Insert Key and Add Key tools are similar. Insert Key
inserts a key on the curve at the selected frame. Add Key adds a key to whatever value and
frame you are clicking, changing the curve shape accordingly.

The Tangent Tools The tangent tools let you change the shape of the curve around the
keyframes. The Spline (the default shape), Linear, and Flat tools let you pick those shapes. You
can see other types on the Tangents menu. Select a few keyframes and play with the types to
see how they behave.

In situations where you want to break the tangent or increase the roundness of the curve at specific
keyframes, you can use the Unify or Break tool (also available from the Keys menu).
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Tanere, Unifiad - Tangent Broken

Before you can free a keyframe(ls tangent weight and change it, the tangent of the keyframe must
become weighted. Select the keyframe (you can also select the entire curve) and select Curves @
Weighted Tangents. The tangent handles change, as shown on the next page. You can then
unlock the weights, using the Free Weight tool, and change the curve shape. After you are finished
adjusting the curve shape, you can use the Lock Weight tool to lock the tangent weights of the
keyframes.
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The Buffer Curve Snap and Swap Tools The Buffer Curve Snap and Swap tools are new
features in Maya 2. When you edit a curve, changing its shape, the original shape remains as a
buffer (as shown above in the example of the free tangent weight). The Buffer Curve Swap tool
snaps the changed curve to the buffer. The Buffer Curve Snap Tool snaps the buffer to the
changed curve.

The Key Stats Fields Tool The Key Stats Fields tool lets you enter precise values for

keyframes. It is especially handy when you need to assign the same values for multiple
keyframes.

Using the Graph Editor Menus

The Graph Editor menus provide some of the same tools as the toolbar, as well as some other
useful functions.

Cut, Copy, and Paste Functions Using Edit menu functions, you can cut, copy, and paste

selected keyframes. Before you paste, however, make sure to set the proper option settings, or
unexpected results could occur. Go to Edit @ Paste @ and look over the different settings.
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The curves shown on the next page were copied from the original curve (shown as a white curve),
then pasted with different option settings back to the original curve. The first example shows a
curve inserted into the current time with the Connect setting checked. Notice that the curve being
pasted has moved up in such a way that the starting point of the curve connects to the original
curve at the current time indicator. If you turn off the Connect setting, you get the second example
shown on the top right. The pasted curve is still inserted into the original curve, but it is not
translated vertically to connect with the original curve. The Merge setting produces the third
example, where the curve being pasted merges with the original curve. Note that the last keyframe
of the resulting curve is the same as the pasted curve. The fourth example is pasted with the Time
Range set to Start and Time Offset set to 30. Note that, in this case, you would get the same result
if you set the Time Range to Clipboard and Time Offset to 29, because the copied curve on the
Clipboard starts from frame 1.
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Note When using functions with numerous optional settings, you will often have different
ways of achieving the same result. Different situations will make different settings
optimal for those situations. In order to know which are optimal for a particular setting,
you need to have a clear understanding of what the settings do. It[Is frustrating to
discover that a function that works for one situation will not work for another because
different settings are required, and you don’t know what those setting changes should
be.

Pre and Post Infinity Cycles and Extrapolations View @ Infinity displays the curve values before
and after the first and last keyframes, to infinity. Under the Curves menu, you can select Pre and/or
Post Infinity cycles or extrapolations, as shown in the images on the next page.

The default setting is Constant, which means the values for the first and last keyframes are
maintained.

The Linear setting takes the slope of the tangent.

The Post Infinity Cycle with Offset takes the last keyframe value as the starting point for the next
cycle.

The Post Infinity Oscillate setting mirrors the cycle before it.
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Add and Remove Inbetween Functions Two other nifty functions are Add Inbetween and
Remove Inbetween, found on the Keys menu. These are simple functions that either add or
remove a frame into the current time, causing all the keyframes after the current time to move
one frame forward or backward.

The Auto Load Option In some situations, you may want to deselect an object and select
another, but still maintain the keyframes of the first object. In such a situation, you can turn off
the Auto Load function on the List menu.

Editing Key Times with the Dope Sheet

The Dope Sheet has many of the same editing functions that are available in the Graph Editor. To
open the Dope Sheet, select Window @ Animation Editors @ Dope Sheet. Because the Dope Sheet

edits only key times, it is designed to allow you to easily move around keyframes, curves, and
whole groups of curves.

The Dope Sheet also has a Dopesheet Summary line, which selects all the keyframes of the
selected objects for editing. Alternatively, you can open the summary to select all of the specific
keyable attributes of the selected objects for editing. For example, you can select the Move tool,
select all objects in the modeling window, select the Dopesheet Summary in the Dope Sheet, and
move all the keyframes for the entire scene. You can also open the Dopesheet Summary, select
Rotate, and then move only the rotation keyframes of all the selected objects in the scene.
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Editing Keys in the Channel Box

Key editing in the Channel box works the same as in the Graph Editor or the Dope Sheet, except
that you don[t have access to the option boxes. The Cut, Copy, Paste, and Delete functions, when
they are RM chosen inside the Channel box, are performed with the default settings.

Note The difference between Delete and Cut is usually not significant, but it is worth
knowing. Cut puts the keyframes into the Clipboard. Delete simply deletes. If you have
keyframes in the Clipboard that you want to keep, use Delete to remove animation
from the selected attributes so that you don(1t replace the Clipboard items.

Using the Keys Submenu

You can access several key-editing functions by selecting Edit @ Keys. The functions on this
submenu work differently from those with the same name in the Graph Editor, and it[s important
not to confuse these functions. The functions in the Keys submenu edit keyframe curves at the
object level. They are used mainly to transfer animation curves between objects.

Cut Keys and Copy Keys have the same option settings. Select Edit @ Keys @ Copy @ to open the
Copy Keys Options dialog box. The Hierarchy setting Selected copies only the animation curves of
the selected object. The Below setting copies all the curves of the object plus all the objects below

the hierarchy of the selected object. You can also control the time range of the curves being copied
by clicking Start/End and typing values in the Start Time and End Time boxes.
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The Paste options are the same as the Graph Editor( s Paste options. If you copy animation curves
from a hierarchy, you can paste them into the same hierarchy as well as into other hierarchies.

Tip You can cut or copy curves from multiple objects. The objects] selection order is
important in this case because the curves are copied in the same sequence. Also, when
you are pasting to multiple objects, their selection order needs to be the same as the
order in which the objects were selected for the Copy Keys function.

Working with the Time Slider

The time slider has several key-editing functions, which you can access by RM choosing them.
When you select an object that has keyframes, the time slider displays key ticks[Ired vertical lines
showing where keyframes are in the time slider. (Breakdowns are displayed as green ticks.)

By Shift+clicking and dragging, you can select a frame, or a range of frames, which is displayed in
a red block with arrows at the start, in the middle, and at the end of the block. You can then move
the frame or frame range by dragging the arrows in the middle of the block, scale it by dragging the
arrows at the side, or edit it by selecting the functions with RM choose.
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The Cut, Copy, Paste, and Delete functions are the same as those in the Graph Editor, without the
options. The Paste function has Connect set to Off. The Paste Connect function works like the
Graph Editor[Js Paste with the default settings.
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Working with Breakdowns

Here is a short exercise to clarify how breakdowns work in Maya 2.

1. Create a sphere and keyframe it in the X axis at frame 1.

2. Translate it in the X axis to 5 at frame 20, and 0 again at frame 30, setting breakdowns. You
can set breakdowns by RM choosing in the Channel box or by selecting Animate @ Set
Breakdown. Everything should be the same as if keyframes were used, except that the ticks in
time slider are red at frame 1 and green at frames 20 and 30, as shown in the next image.
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Keyframe " Breakdowns
3. Set a keyframe at frame 10 with the X-axis translation value of 10.

4. Open the Graph Editor, select the keyframe at frame 10, and try moving it to frame 15. Note
that the breakdowns at frames 20 and 30 move as well, maintaining their curve shape with
respect to the keyframe being moved. This is what is meant by breakdowns being ["bound( by
keyframes.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=586197744 (1 of 2) [11/27/2000 8:36:52 PM]



Books24x7 Mastering MAYA Complete 2

?fFFFﬂEFFFgFFﬂ

I
Ares Brea

Prav Mext

Books24x7.com, Inc. © 2000 — Feedback

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=586197744 (2 of 2) [11/27/2000 8:36:52 PM]



Books24x7 Mastering MAYA Complete 2

Chapter 10 - Animating in Maya

Mastering MAYA Complete 2

Perry Harovas, John Kundert-Gibbs and Peter Lee

Copyright © 2000 SYBEX, Inc.

Hands-on Maya: Setting a Driven Finger

In some cases, when one object(s attributes change, another object is affected accordingly. For
example, consider the way that fingers fold: Whenever the second joint of a finger folds, the third
joint generally folds as well. Or whenever a button is pressed, a light may be turned on or a door
may open. It would be nice if you could make such processes automatic. The Set Driven Key tool
enables you to do this kind of thing.

You can open the Set Driven Key window from the Channel box, Attribute Editor, or Animate menu
(select Animate @ Set Driven Key @ Set @). Its function is to link attributes to each other in a
master-slave relationship. The attributes that influence the other attributes are called driver
attributes; the ones that are influenced are called driven attributes.

Using One Driver Attribute
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Let(Is try a simple tutorial to see how this works. For this example, wellll use three spheres to
represent finger joints and have one of the spherels rotation drive the other two spheres( rotation
(whenever nurbsSphere1 rotates in the X axis, nurbsSphere2 and nurbsSphere3 also will rotate in
the X axis).

1. Create a torus. Set its values as follows:

Translate (0, 3,0)
Scale (1,4,1)
Sections 1

Spans 1

Minor Sweep 180

2. Select Move, then press Insert to get into the pivot mode. X+drag the pivot to the origin. Your
torus should look something like the one shown below.

3. Duplicate the torus twice. Move one copy to (0, 9, 0), and the other to (0, 15, 0).

4. Create three spheres. Place them at (0, 0, 0), (0, 6, 0), and (0, 12, 0). Welll pretend this is
actually a finger, with the spheres being the finger joints.

5. Select All in the modeling window, then select Modify @ Freeze Transformations. In the

Hypergraph window, group the objects into the hierarchy shown below (note that the torus(s
pivots match the spheres(] pivots).
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6. Drag to select all the objects in the modeling window. Then, in the Channel box, select any
attribute and RM choose to open the Set Driven Key window.

7. Click Load Driver and Load Driven. All the toruses and spheres are loaded in both the Driver
and the Driven lists. We want nurbsSphere1 to be the driver, so select that in the Driver list.
You see the default keyable attributes appear in the box on the right.

8. Ctrl+click nurbsSphere2 and nurbsSphere3 in the Driven list to be the driven objects. The
default attributes representing both spheres appear in the box on the right.

9. Select rotateX in the Driver and the Driven lists, as shown below, then click Key.

Notice that the nodes for the two driven spheres are now diagonal shaped, indicating they have
animation. But there are no red ticks showing in the time slider, because there are no explicit
keyframes. If you select either one, you will see in the Channel box that Rotate X field has
become shaded as well.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=447325239 (3 of 5) [11/27/2000 8:37:05 PM]



Books24x7 Mastering MAYA Complete 2

10.

11.

12.

Select nurbsSphere1 and rotate it in X 90 degrees. Rotate nurbsSphere2 100 degrees in X.
Rotate nurbsSphere3 90 degrees in X. Click Key in the Set Driven Key window again. Now
select nurbsSphere1 and try rotating it in X. You will see the other two spheres rotating as well.

Select nurbsSphere2 and nurbsSphere3 and open the Graph Editor. You will see curves
representing the way nurbsSphere1 drives the other two spheres, as shown below. Because
the values before the first key and after the last key are constant by default (as explained
earlier in the chapter, in the section about using the Graph Editor), when you rotate

nurbsSphere1 to a negative value or a value greater than 90 degrees, the other two spheres
will remain at zero, or at 100 and 90 degrees, respectively.
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If you want the driven sphere values to keep changing when the driver sphere values become
less than zero or greater than 90, select the curves in the Graph Editor and select Curves @
Pre Infinity @ Linear. Then select the curves and select Curves @ Post Infinity @ Linear. Now
when you rotate nurbsSphere1 in the X axis to any value, the driven spheres will update
accordingly.

As you can see from this tutorial, using MayalIs Set Driven Keys feature is not difficult at all. In our

example, one driver sphere was driving two spheres.

Using Multiple Driver Attributes

You can also have one attribute be driven by two or more driver attributes. For example, suppose
that we want the second joint of our finger to bend with the first joint while the third joint remains
straight or even bends the other way (such as what happens when you snap your fingers). Let( s
try using multiple driver attributes.

1. Continuing with the scene we were working on in the previous section, select nurbsSphere1
and set the rotations to (0, 0, 0).

2. Create another sphere and translate it to (0, 18, 0). Its name should be nurbsSphere4. Group it

under nurbsTorus3 in the Hypergraph window, as shown below. Keep it selected, and select
nurbsSphere3d as well.
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3. Open the Set Driven Keys window. Click Load Driver and Load Driven. Select nurbsSphere4 in
the Driver list and nurbsSphere3 in the Driven list. Select rotateX for both. Click Key.

4. Select nurbsSphere in the modeling window and rotate it (190 degrees in X. Do the same with
nurbsSphere3. In the Set Driven Key window, click Key again.

5. With nurbsSphere3 still selected, go to the Graph Editor. You can see two curves under the
nurbsSphere3 attribute for Rotate X. These are the two driver attributes from nurbsSphere1
and nurbsSphere4. Select the nurbsSphere4.rotateX curve and assign linear extrapolation for
the pre-infinity and post-infinity curves.

6. Select nurbsSphere1 and rotate it in X 50 degrees. Then select nurbsSphere4 and rotate it to
71100 degrees. Notice how the rotation value of nurbsSphere3 changes as it averages its two
driven values and rests at (150 degrees in X. The finger is ready for snapping.

«<=»
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Summary

In this chapter, we covered the basic concepts of keyframe animation and the tools Maya offers for
creating and editing keyframes. Some of the interfaces are more challenging than others,
especially the Graph Editor if you are not familiar with function curves. It is the Graph Editor,
however, that you will come to love using as you become more familiar with animating in Maya.
The next few chapters are going to be quite challenging, so take a break before you continue.
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Chapter 11: Paths and Bones

Overview

In this chapter, we will continue our examination of animation in Maya by exploring path animation
and skeleton construction. Our examples include a chair drifting at sea and a camera following it, a
dummy human being built with a skeleton and spheres, and a hierarchy of nodes to set up the dog
model (built in Chapter 8) for binding and animation.
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Path Animation

Path animation is essentially animating objects along a designated path such as a curve. This type
of animation is ideal for animating things like roller coasters, ships, and moving cameras.

Attaching an Object to a Path

For path animation, you attach an object to a path. To see how this works, let(Is try creating a
simple path animation.

1. Create a curve and a cone, as shown below. Make sure that the time slider range is at 48
frames.

| | |
2. With the cone still selected, select the curve as well, then select Animate @ Paths @ Attach to
Path @. Click Reset to make sure youllre using the default settings, then click Attach. You

should see the cone snap to the beginning of the curve. Try scrubbing through the frames (by
dragging the mouse across frames in the time slider) and watch how the cone moves.

3. Under Inputs, you will see motionPath1. Click it, and you will see the U value, which is 0 at
frame 1 and 1 at frame 48.
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4. Go to frame 15 and check that the U value is 0.298. MM drag the current time indicator back to
frame 1. The U value should still be reading 0.298. Click the U value, then RM choose and use
Key Selected to keyframe that value at frame 1. Now the starting point has changed to U value
0.298, and the cone travels only about 70 percent of the curve from frame 1 to 48.

5. Open the Attribute Editor and click the motionPath1 tab. Change the settings to Follow and
World Up. Make sure that X is set as Front Axis and Y is set as Up Axis. Scrub the timeline on
the time slider and see how the cone moves differently. Change Front Axis to Y and Up Axis to
Z and see how this affects the conelJs movement.

Now that you have an idea how path animation works, wellll try a more complex exercise next.

Making an Object Float

In this tutorial, we will create a short animation of a chair floating at sea. (You can find a finished
version on the accompanying CD; it(Js named cam ani m nov.) In addition to exploring further

how to use path animation, we will also introduce using cameras and previewing in Maya.
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1. Open the living room scene you created in Chapter 5, and select the chair group node.

Rename it to Chair. Make sure that the cushion is at the bottom of the hierarchy, then select
File @ Export Selection and save the file as Chai r. mb. (You can also find this file on the CD.)

Youllve just exported only the chair hierarchy into a new file.

Tip Mayalls default Export function exports everything associated with the model(s) being
exported, including its history, expressions, and animation. If you want to export only the
model, turn the other settings off in the option box.

2. Start a new scene, create a NURBS plane, scale it to 100 uniformly, and increase the Patch
UV spans to 30.

3. Switch to the Modeling module. Select Edit Surfaces @ Sculpt Surfaces Tool @ and click Reset
Tool. Switch to the Map tab and load in the Wave. ti f file from the CD-ROM. You will see the
plane become wavy, but it['s not wavy enough. Click the Reload button three more times. Each
time you will see the waves become more pronounced, as the displacement is compounded.

Note If you want to create the Wave.tif file yourself, create a plane and open the
Hypershade window. Assign a blinn material with the water texture, and manipulate the
variables until you see something like the Wave. ti f file. Use the Edit @ Convert
Material to File Texture command, then convert the .iff file to .tif format using Fcheck.
See the discussion of Hypershade in Chapter 19 for details on shading and texturing

surfaces.

4. Go to the top view and create a simple curve near the middle of the wavy plane. Select both
objects and create a curve on the surface by selecting Edit Surfaces @ Project Curve on
Surface, as shown below.
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5. Hide the curve (make it invisible). It[]s better not to delete anything until you are sure you no
longer need it; in this case, you may want to adjust the curve on surface later when animating
the camera. Import the Chai r . nb file into the scene.

6. Set the time slider range to 240 frames. Select the top hierarchy of the chair, then select the
curve on surface. Switch to the Animation module and select Animate @ Paths @ Attach to
Path, with the default settings.

7. Open the Attribute Editor and go to the motionPath1 tab. Click Follow and set Up Direction to
Normal. Try different settings for Front Axis and Up Axis until the chair is sitting upright. (It
should be X for Front Axis and Y for Up Axis, but you may end up with different results.) Your
scene should look something like the one shown next.

= b

Warning When youllre using curves on surface as the path, using the Normal for Up
Direction setting works well, because it makes the attached object’s Up direction
the surfacelJs normal. However, when youllre using regular curves as the path, the
Normal setting does not work as well, because a curvells normal will reverse if the
curvells path goes from convex to concave. The attached object, therefore, may
end up flipping as it animates along the curve.
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Moving the Chair

The chair is a bit too low in the water, but if you try to move it, it will snap back when you scrub the
time slider because it[]s attached to the path. You can move the node below the top hierarchy to
move the chair up, which would actually be the best solution, because the node below the top
hierarchy isn[t constrained to the path. However, for this tutorial, we will try to move the top node

up.

1. Select the top Chair node, and press Insert to show the pivot manipulator. Drag the Y-axis
handle down, and you will see the chair go up. This is because the pivot is constrained to the
path.

2. Press Insert again to turn off the pivot manipulator. Select the node that is one below the top
Chair node and check to make sure its Y rotation value is 0 in the Channel box. Then use Key
Select at frame 1. Move to frame 240, enter 360 for Y rotation, and keyframe it.

3. Now as you scrub the animation, the chair should slowly rotate as it floats along the curve on
surface. Preview the animation to see how the chair moves.

Animating the Camera

The chair seems to be floating, but the water isn(1t moving. We can make it seem like it is by
animating the camera.

1. In the Perspective window, select Panels @ Perspective @ New to create the Persp1 view. This
will be our animated camera.

2. With the Persp1 camera still selected, zoom in to the curve on the surface and Shift+select it.
Select Animate @ Paths @ Attach to Path @. Check Follow, X for Front Axis, Y for Up Axis, and
Normal for Up Direction. Click Attach.

3. Switch to perspective view and press F to center in on the Persp1 camera. You should see the
camera positioned as on the next page.
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4. As you can see, the camera isn]t looking exactly where it should be, and it should also be a bit
behind the chair. Click motionPath2 in the Channel box, and you will see the Front Twist, Up
Twist, and Side Twist input variables. Select them one at a time and try MM dragging in the
modeling window to see what effect each has on the camera.

Tip If the Twist attributes are grayed out, you probably attached the camera to the curve on
surface a bit differently. This isn(/t a problem. Just select the grayed out areas, RM
choose, and select Unlock Selected to unlock the attributes and make them keyable.

5. Return the Front Twist and Side Twist values to 0, and set the Up Twist value to [190. The
camera should now be looking along the curve.

6. Select the curve on the surface. In the Channel box, select motionPath1. This is the path
animation for the chair. Go to frame 60, then MM drag the current time indicator back to frame
1. Select the U value, which should be at 0.247, and keyframe it. If you scrub the timeline now,
the chair should start in front of the camera, as shown in the top picture of the next illustration.

7. Select motionPath2. This is the path animation for the Persp1 camera. Go to frame 200, then
MM drag to frame 240. Select the U value again, which should be at 0.8333, and keyframe it.
Now the camera should finish behind the chair at the end of the animation, as shown in the
bottom picture above.
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8. The only thing that remains for us to do is to adjust the height of the Persp1 camera. It[Js sitting
too low on the surface plane. Go to Four Views layout, and make one window Persp1 camera
view and another one the perspective view.

9. Select the Persp1 camera in the perspective view, select the Move tool, and press Insert to
display the pivot manipulator. Grab the Y-axis handle and push it down to make the camera
move up. You should scrub the timeline back and forth to come up with the ideal height for the
camera. You may even want to move the chair farther away from the camera.

10. When you are satisfied with the camera view, use Playblast, as described in the next section,
to see how everything looks. Save the scene as Wave. nb. You may want to use it again later

to try texturing the water and the sky.

Previewing and Playblasting

When you are previewing an animation, before you click the Play button, you should make the
active viewing window as small as you can without losing important details. Select the Four View
window setting, then drag the active window to a smaller size. If you can see the animation well in
wireframe, then by all means, preview it in wireframe. In the Shaded mode, make the NURBS
display Rough (Display @ NURBS Smoothness), or in the modeling window, select Shading @ Flat
Shade All. Check whether you can still preview the animation clearly. Press Alt+V to play. Press
Alt+V again to stop.

For most of your animation projects, viewing the animation in real-time or near real-time will not be
possible with the Play Control buttons because the scene will be too heavy (built with too much
geometry) for that. Maya provides a quick way for you to view these scenes as movie clips or
picture sequences. Select Window @ Playblast @, click Reset, adjust your time slider range to
about 30 frames for testing purposes, then click Playblast. Maya quickly captures the active window
view for the duration of the timeline and makes an .avi movie clip in your C:\Temp directory. This
movie clip will be deleted automatically when you exit Maya.

Many of the Playblast options are self-explanatory, but a few are not so straightforward:

The default compressor for the movie player is the standard Microsoft Video 1, which you can
change to suit your computeris own capacity by clicking the Compression button.

Instead of using the From Window setting for Display Size, you can have a Custom setting set

to 3200240 or something similar in ratio, with Scale set to 1.0, to gain more control over the
area of your active window that is captured.

If you check Fcheck, picture sequences are created instead of a movie clip. The Fcheck setting
enables you to acquire wireframe renders for your model turnarounds in minutes. You can save
the .iff picture sequences into any directory by using the Save to File setting, or convert them to
other image formats using Fcheck(]s Save Animation option.

Making the Camera Move

In this next brief tutorial, we will set up a moving camera attached to a path that can still remain
focused on an object. We will continue working with our floating chair.

Animating Waves
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Open the scene youllve just finished. The surface plane is wavy, but is not moving. Let( s create
some animated waves on it.

1. Select the plane and choose Deform @ Nonlinear @ Wave to apply Wave deformation to it (see
Chapter 12 for more information about Mayalls deformers).

2. Translate the waveHandle node to (11100, 0, 100) and scale it to 300 uniformly.

3. Set the Amplitude wave property to 0.005 and the Wavelength property to 0.1. Leave the other
properties at their default values.

4. Keyframe translate X at frame 1. Keyframe again at frame 240 with the X value at [160.

The waves look more realistic now. The surface still needs smaller ripples, but that('s a texturing
matter (see Chapter 19 for details on texturing techniques).

Adding a Three-Node Camera

Now we can use path animation with a three-node camera to get the proper effect. The default
camera Maya creates is a single-node camera, which is what the perspective view is. A two-node
camera also has a camera_view node, which determines the cameral’s center of interest. A
three-node camera has an additional camera_up node as well.

1. Create another simple single span curve above the surface to act as the camera path, as
shown below. Observe carefully where the CVs are placed in relation to the floating chair. The
CVs have been positioned so that the camera will be able to follow the chair from behind and
up at an angle.

2. Select Create @ Camera @. At the bottom of the option box, click the Three for Nodes setting.
Click Create.

3. Select the camera_group node and then select the curve. Use the Attach to Path function with
the Follow and World Up settings checked.
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4. Select the chair, then Shift+select the camera_view node, and select Constraint @ Point. The
camera_view should now be constrained to the chair (constraints are discussed in detail later
in this chapter).

5. Scrub through the animation in camera view. You may find that the upper-right edge of the
surface plane is visible for a few frames. You can fix this by going into the motionPath2
properties and rotating the Front Twist setting.

6. Use the Playblast function to see how the curve moves. You may need to tweak the curve to
make the camera view stay inside the surface plane.
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As youl lve seen in these [Ifloating chairl] examples, path animation is relatively easy and can be
useful when you want your animation to follow a particular route. Now we will turn to the more
complex techniques of skeletons and kinematics.
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Skeletons and Kinematics

With skeletons, we are entering the realm of advanced character animation. Using skeletons at a
basic level is very easy in Maya, but it can also become very complex.

Skeleton Concepts

As in the song that goes [1The knee bone is connected to the hip bone&, 1 everyone knows that
bones are connected and that together they make up a skeleton. A skeleton is a protective
structure that houses the vital organs of animals, maintains their shape, and enables them to move
about. There are no vital organs in a digital character to protect (not yet anyway), but Maya does
provide joints, which enable us to animate characters efficiently and maintain or deform their
shapes properly.
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Skeletons are built with bones and joints. Using the Skeleton @ Joint Tool, you click to place joints
in the modeling window, much as you would edit points for a curve, and the joints are connected by
bones. In building skeletons, it['s good to know the kinds of joints you can create:

A Ball joint can rotate in all three axes, like the neck bone. This is the default Joint tool setting.

A Universal joint can rotate in two axes, like the wrist bone.

A Hinge joint can rotate in only one axis, like the knee bone.

It(]s better to limit the joints you create according to their functions, because it means more
efficiency in your animation and fewer calculations for Maya to perform.

Forward Kinematics

Forward Kinematics works well for free rotational motions such as a character(s arms swinging
when she walks or her spine rotating when she turns. Your main concern with Forward Kinematics
is setting up the joints correctly for animation. LetIs use the Joint tool to build a human skeleton (a
very simple one, of course).

Building a Leg
We will begin by building our skeletonIs leg. We need to place leg, knee, and foot joints.

1. Select Skeleton @ Joint Tool @. Click Reset Tool to set all the options to their defaults, then
check Auto Joint Limits.

2. Go to side view and X+click the joints, as shown below. At any time during the creation of these
joints, you can MM drag to adjust the position of the last joint you created, or you can use the
Up arrow key to go back to other joints as well. (Note that if you go back up a few joints and
click with the left mouse button, you will get another bone branching out of the joint.) When you
Tlve created all the joints, press Enter to complete the action.
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Note You can use the Move tool to move joints youllve created. If you select a joint and
move it using the Move tool, the joints below its hierarchy will move with it. If you select
the Move tool and then press Insert to show the pivot manipulator and move the pivot,
only the selected joint will move. You can also use Maya(s other tools to edit the joints
youllve created (or are in the process of creating) to Insert, remove, connect, and
disconnect joints, and even to reroot a skeleton. These are all straightforward,
easy-to-use functions on the Skeleton menu.

3. Name the joints as Lleg, Lknee, and Lfoot (L is for left). We don(t need to worry about the last
joint in the chain.

4. Go to the perspective view, select the knee joint, and try rotating it. Youllll see that you can
only rotate it in the Z axis, and that there is a limit to the Z rotation. The Auto Joint Limit setting

creates a Hinge joint, which will not rotate past its parent joint or bend away from it more than
180 degrees. It works well here with the knee.

th Maximum Angle in £

¥ Rotation Locked
Y Raotation Locked

—
Minimum Angle in 2

| Y

There are a couple of important things to observe here. The bones were created at an angle, not in
a straight line, because the angles between the bones determine which way the bones will bend.
Also, the default joint orientation in Maya is XYZ. This means that when a joint is created, its local X
axis points into the bone, the Y axis points toward the bending direction, and the Z axis is
perpendicular to the bending direction. You can display a joint(Is local rotational axes, as shown on
the next page, by selecting Display @ Object Components & Local Rotation Axes.
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When joints are created with the default setting, Z-axis rotation will always bend the bones, and
Y-axis rotation will rotate them from side to side. A corollary of this is that the window in which you
decide to build the joints is important. You should figure out how you want the bones to bend, then
build them accordingly in the proper window.

Mirroring Joints

Now we can use mirroring to create the other leg. Because joints behave differently from regular
object nodes, we need to use the Mirror Joint function to duplicate the right leg symmetrically.

1. Select the foot joint and open the Attribute Editor. The foot, unlike the knee, can rotate in the X
axis as well as the Z axis. Under the Joint section, for the Degrees of Freedom setting, click X.

2. Move the leg hierarchy to (2, 0, 0). Then select Skeleton @ Mirror Joint @, select YZ as the
setting, and click Mirror.

Note The rotational limit information should copy into the mirrored joints as well, but you
may find that they are not activated. If this happens, go into the Attribute Editor and
activate them(the numerical information is already there. If some of the Rotate fields
are grayed out but the joint is still rotating, click twice on the Degree of Freedom boxes
to activate the lock. Also, if you find that the joints are not being mirrored properly, you
can group them under another joint, mirror them, and then ungroup them.

3. Try rotating the left and right knee together. They should be rotating like mirror images of each
other, as shown next.
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4. Name the mirrored joints as Rleg, Rknee, and Rfoot.

Building the Rest of Human Skeleton

Welll quickly go through the steps for adding the spine and shoulder hierarchy of joints.

1. Go to the side view and create the spine chain with the default Joint Tool option settings, as
shown below. The spine joints need to be Ball joints.

2. From the top view, create the left shoulder chain, as shown above. (Remember that wel re
creating a very simple skeleton.)

3. Name the spine hierarchy as waist, chest, neck, and head. Name the shoulder hierarchy as
Lshoulder, Larm, Lforearm, and Lhand. We don(]t need to worry about the last joint in the
chains.

4. In the front view, translate the shoulder chain up until it['s a little below the neck bone.
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5. In Hypergraph or the Outliner, group the legs under waist, and the Lshoulder chain under
chest. You should see something like the hierarchy and picture shown below.

6. To put rotation limits on the shoulder joints, open the Attribute Editor and select the Lshoulder
joint. The shoulder does not need to rotate in the X axis, so turn off X in the Degrees of
Freedom setting. We want the Larm to rotate like a Ball joint, so don(]t change its settings. The
Lforearm is a Universal joint that cannot rotate in the Y axis, so turn off Y. The Lhand is also a
Universal joint that can(t rotate in the X axis, so turn off X.

7. For these joints and others, you can also set specific minimum and maximum rotational limits.
Let(Is do this for the Lforearm as an example. Select the Lforearm. In the Attribute Editor, open
the Limit Information, Rotate attribute. Youllll see three Rot Limit fields, with Y rotation grayed
out. Put checks in the four Rot Limit X and Z boxes, and the Min and Max fields become
unlocked.

8. Inthe top view, try rotating the Lforearm in the Z axis. When it[ s straight, the current degree
reads about 1128, so put in 1130 for the Min value. When it starts overlapping Larm, the degree
is around 137, so put in 130 for the Max value.

9. For the X rotation, let[Js assume the palm is facing straight down. In this case, Lforearm should

be able to rotate about (190 degrees to make the palm face front, and about 45 degrees the
other way. Enter those values for the Min and Max fields.
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Tip There are limits for Translate and Scale as well, which you may sometimes want to use.
Maya also has Rotation Limit Damping settings, which allow the joints to ease in and
ease out of the rotation limits.

10. Select the Lshoulder joint and mirror it. You should now have a complete, albeit very simple,
human skeleton.

11. Scale, rotate, and translate the spheres to their positions and group them to their respective
joints in the Outliner or Hypergraph. It{Js not all that important exactly how the spheres are
shaped or where they are placed, as long as they roughly represent the body parts being
controlled by the individual joints. The final dummy human is shown on the next page. Save this
scene as Dunmy_human. nb. You can try skinning and animating it later.

uff=Rul)

— omm

Reorienting Local Axes of Joints
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To gain precise control over how the joints rotate, you need to know how to reorient joints. In
the skeleton youlve just created, let s say youllve translated the shoulder joint down one
unit using the pivot manipulator. If you display the local rotation axes, you will see that the X
axis is no longer pointing directly into the bonels center. It[1s off about (124 degrees.

To reorient the X axis, select the Rotate tool and switch to the component mode. RM choose
the question mark button (Miscellaneous) and check Local Rotation Axes, then select the
shoulder joint. You can rotate the Y-axis handle in the front view until you see the X axis
pointing directly into the shoulder joint. You can also enter precise rotational values by typing
in a MEL command in the Command Line field; for example, typerotate [ Oos 0 [24

0 to relatively rotate the local axes 124 degrees around the Y axis.

For those interested in MEL commands, there is also the j oi nt e [oj xyz [zso

command, which reorients the local axes of a joint automatically. But be careful how you use
this command, because it may destroy the mirror properties of symmetrical hierarchies.

Animating the Dummy Human

As noted earlier, using Forward Kinematics mainly involves setting up the joints the right way. Now
that wellve created and grouped the joints and applied the proper limits to them, all we need to do
is transform the joints and keyframe them. Work on the top hierarchy first, then move down to the
lower joints until you achieve the poses you desire.

Inverse Kinematics

For goal-oriented motions, such as having a character plant her feet on the ground or reach out her
hands and open a door, you need to animate using Inverse Kinematics (IK).
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Inverse Kinematics involves IK handles and IK solvers. An IK handle runs through the joints being
affected. The joints being affected are called the IK chain, and a handle wire runs through them. A
handle vector starts from the start joint and finishes at the end joint, where the IK handlells end
effector is located.

An IK solver looks at the position of the end effector of an IK chain and performs the necessary
calculations to make the joints rotate properly, from the start joint to the end joint of the IK chain, in
such a way that the end joint will be where the end effector is. When the end effector moves, the IK
solver converts the translation values of the end effector to the rotation values for the joints, and the
joints update accordingly.

Maya(ls interface has three kinds of IK solvers: the ikRP (Rotate Plane) solver, the ikSC (Single
Chain) solver, and the IK Spline solver. Each type of IK solver has its own type of IK handle.

Using the ikRP Handle
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Since the ikRP solver is the default setting for the IK Handle tool, let[]s see how that works first. In
the side view, draw a simple joint chain (as in the inset on the upper left shown below). Select
Skeleton @ IK Handle Tool &, and reset the tool to its default settings. Click on the first joint, then
click on the last joint. You should see that an IK handle has been created. The circle at the top
looks complicated (as in the inset below), but it]s actually a fairly simple setup, once youllve
learned what its components are.
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The ikRP solver calculates only the positional value of the end effector, which means it ignores the
rotational values of the end effector. The joints are rotated by the ikRP solver in such way that their
Y axes are planar, their X axes are pointing to the center of the bones, and their Z axes are
perpendicular to the bending direction. This is the default local orientation set up for joints. If you do
not see the rotate disc, select the end effector and press the T key to display the Show Manipulator
tool.

The plane along which the joints are bending is represented by the plane indicator. The plane itself
is called the joint chain plane. You can rotate this plane about the handle vector using the twist
disc, which rotates the IK chain. The Twist degree is measured relative to a reference plane
created by the handle vector and the pole vector, which can be translated and keyframed.

Warning At times, the way you want the arm to bend will cause the IK chain to flip with the
default reference plane setting. To avoid this flipping, adjust or animate the pole
vector.

Open the Attribute Editor for the ikRP handle. The Snap, Stickiness, and Solver Enable settings are
discussed in the [1Switching between Inverse and Forward Kinematics[] section, following the

discussion of the ikSC handle.

The advantage of using the ikRP handle over the ikSC handle, discussed next, is that you can get
more precise control over the rotation of the IK chain. The disadvantage is that it necessarily has
more components to deal with.

Using the ikSC Handle
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The ikSC handle is simpler than the ikRP handle. To experiment with it, go to the side view and
draw another simple joint chain. Select Skeleton @ IK Handle Tool @ as before, but this time, select
the ikSC solver setting, then close the option box. Click on the first joint, then click on the last joint,
and you will see the ikSC handle.

If you press T to display the Show Manipulator tool, you will see nothing, because there are no
extra manipulators for the ikSC handle(] everything is controlled by the end effector.

Select Rotate and try rotating the end effector. You will notice that only the local X and Y rotate
handles seem to have any effect, and that they snap back to certain angles after you release the
handles. The ikSC solver calculates the rotational values of the end effector and rotates the IK
chain in such way that all the joints in the chain will have the default local orientation for joints. The
joint chain plane exists in the ikSC solver, although you do not see any representation of it in the
handle.

2 Joint Chain Plane

ikSC Handle

Open the Attribute Editor for the ikSC handle. The ikSC handles can have a Priority assignment
when there are two or more chains overlapping. The handle with the Priority 1 setting will rotate the
joints in its chain first, next the handle with the Priority 2 setting will rotate its joints, and so on. The
Po Weight setting determines the handlels position/orientation weight. If the weight is 1, then the
end effector will try to reach only the handle( s position; if the weight is 0, the end effector will try to
reach only the handlelIs orientation. You should leave this setting at the default value of 1. The
Snap, Stickiness, and Solver Enable settings are discussed in the next section.

The advantage of using the ikSC handle is that you only need to use the end effector to control the
IK chain. For situations where you do not need a great amount of IK chain rotations, this would be
the more economical method of animating.

Tip When you are using the ikSC handle to rotate IK chains, use the Graph Editor to
interactively adjust the rotational values. It produces most predictable results. See
Chapter 10 for more information about the Graph Editor.

Switching between Inverse and Forward Kinematics

Maya allows you to switch back and forth between using ikRP or ikSC handles and rotating joints
(forward kinetics). It(1s easy to do, and you may find it useful. Let(1s go through the technique using
the ikSC handle we created in the previous section.
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1. Gotoframe 1 and turn on Auto Key. Without this setting, the process becomes cumbersome.

2. Keyframe the end effector, move to frame 10, and translate the end effector. You should have
another keyframe automatically set.

3. Inthe Attribute Editor, turn off Solver Enable to locally turn off the ikSC solver for this handle.

4. Select the two joints in the IK chain and keyframe them. Go to frame 20 and rotate the joints.
Go to frame 30 and repeat the action.

5. Select the ikSC handle again. In the Attribute Editor, turn on Solver Enable to turn on the ikSC
solver. You will find that the end effector acquired the keyframes for frame 20 and 30 in the
same positions where the joints were keyframed.

In order for this switch to be possible, you need to have the end effectoriis Snap setting on and
Stickiness off in the Attribute Editor. If Snap is off or Stickiness is on, then the end effector will not
snap to the end joint when the joints are rotated.

One more thing to be aware of in switching back and forth between inverse and forward kinetics is
that the movements generated by the rotation of the joints and the corresponding keyframes of the
end effector will not always match. They will roughly be the same, but you may need to tweak the
end effector(Is animation.

Using the IK Spline Handle

While the ikRP and ikSC handles are similar in their attributes, the IK Spline handle is quite
different in the way that it functions. The IK Spline solver takes a NURBS curve as part of its handle
and rotates the IK chain to follow the shape of the curve. The CVs of the NURBS curve, rather than
the end effector of the handle, are animated. The IK Spline handle is ideal for animating curvy or
twisty shapes, such as tails, spines, snakes, or tentacles. Let[Is try out this last type of IK handle.

1. Inthe side view, build a joint chain, as shown below. For IK Spline handles, the joints need not
be built at an angle, but the bones should be short to ensure the chain will move smoothly.

1K *:ehlln-.': Handla
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2. Select Skeleton @ IK Spline Handle Tool @ and check Number of Spans 4. Leave the other
options set to their defaults and close the option box.

3. Click on the top joint, then click on the last joint, and you will see the IK Spline handle.

4. In the Outliner, select the joint chain or the IK handle and try moving the joints. The joints have
become attached to the curve, and the IK handle doesn(t show a manipulator.

5. Display the CVs and move them around, as shown below.

Note You can also create your own NURBS curve and have the IK Spline handle use that
curve. Turn off the Auto Create Curve setting in the IK Spline Handle option box. Click
on the root joint, the end joint, and then the curve to create the IK Spline handle.

6. Open the Attribute Editor for the IK handle. Youllll see the regular attributes and some
specifically for the IK Spline handle. Try typing in numbers for the Offset, Roll, and Twist
settings.

Offset translates the joint chain along the curve, with 0.0 as the start of the curve and 1.0 as its
end. Roll rotates the whole joint chain. Twist gradually twists the chain from the second joint on. If
the Root Twist Mode is turned on, then the twist begins from the root joint. The Root on Curve
setting constrains the root joint to the start of the curve. Turn it off, and you can move the root joint
off the curve, but note that it is still constrained to the curve.

As we have seen, skeletons can be moved and rotated with Forward Kinematics or Inverse
Kinematics to animate various parts of a character. In addition to the IK tools, Maya provides the
Constrain menu in the Animation module. The functions in this menu are often used in conjunction
with the IK tools to set up a character for animation.

Top £
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Constraints

Objects in real life are [Iconstrained( ! in many different ways. For example, if you are holding a
baseball, when your hand moves and rotates, the ball moves and rotates with it, because the ball is
constrained by your hand movements. As another example, consider a tennis player, whose eyes
are always looking at the tennis ball. If you wanted to imitate these actions in Maya, it would be
difficult and time-consuming to try to reproduce the motions of the baseball or the eyes by
keyframing them. Instead, you can use constraints to automate such animation tasks.

Let(Is briefly go over the constraints in Maya. Under the Constrain menu, Maya has the standard
Point, Aim, Orient, and Scale constraints. In addition, it also has Geometry, Normal, Tangent, and
Pole Vector constraints. All the constraints work in the same way. You select two or more objects,
then select the constraints you want to apply. The first objects you select act as the targets that
constrain, and the last one is the object being constrained. When you select more than one
constraint target, the constrained object is shared between the targets according to their weights.

Point Constraint

The Point constraint makes the center of the constrained object stick to the center of the target
object. When there is more than one target, the Point constraint places the object being
constrained at a point between the targets( | pivot points, with the placement determined by the
average value of the weights of the targets.
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Tip Maya also has a Point on Curve Locator constraint (Deform @ Point on Curve Locator),
which creates a locator at a selected point on curve or an edit point. This constraint

makes the locator position constrain the curve at that point, without breaking the curvells
tangency.

Aim, Orient, and Scale Constraints

The difference between the Aim and the Orient constraints can be a bit confusing. The Aim
constraint creates an Aim vector (the default setting is the X axis of the object), which points the
object being constrained to the position of the Aim target, as shown below. In the example on the
right, with two tori, notice the tilt toward the torus on the right. This is because that torus(]s weight
input is 1, while the other torus(is weight input is 0.7.

The Orient constraint causes the rotation values of the object being constrained to be the same as

the rotation of the Orient target. In the example on the right below, the cone has the average
rotation value of the tori.
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Aim constraints are especially useful for quickly making a character look at, or focus on, different
objects. Orient constraints are great for controlling joints.

The Scale constraint functions the same way as the Orient constraint. The object being Scale
constrained has the same scale values as the target object, or the average scale values of the
target objects.
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Geometry and Normal Constraints

The Geometry constraint makes the center of the constrained object stay on the surface of the
target object. It doesn(t lock the attributes of the constrained object, allowing it to slide along the
target surface.

The Normal constraint acts much like the Aim constraint. The difference is that the aim vector of the

object being constrained aligns itself with the normal vector of the surface that passes through the
constrained objectl|s center.
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Tangent and Pole Vector Constraints

The Tangent constraint aligns an object(]s aim vector to the tangency of the target curve, and
works in much the same way as the Aim constraint and the Normal constraint.

The Pole Vector constraint is a Point constraint specifically designed to constrain the Pole Vector of
an ikRP handle (discussed earlier in this chapter).

Tops}

Books24x7.com, Inc. © 2000 — Feedback

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=638431028 (4 of 4) [11/27/2000 8:37:55 PM]



Books24x7 Mastering MAYA Complete 2

Create Bookmark Add to Book shelf Purchase B ook
Chapter 11 - Paths and Bones

Wt
M AYA Mastering MAYA Complete 2

COMPLE T_E 2
. Perry Harovas, John Kundert-Gibbs and Peter Lee

Copyright © 2000 SYBEX, Inc.

Hands-on Maya: Setting Up the Puppy for Animation
Before we finish this chapter, let(Is build the skeleton for the dog that we created in Chapter 8. We

[l also put some IK handles and constraints on it, and organize the hierarchy to get it ready for
animation.

Creating the Skeleton

Welll begin by using the Skeleton & Joint Tool to give the puppy bones and joints.

1. Bringin the file dog_fi nal _nodel . mb, the final global stitched model of the dog.

2. In the side view, draw the backbone as shown below, starting from the hip area and finishing at

the nose. Draw the tail. Draw the front leg and the back leg with Auto Joint Limits turned on.
Note where the wrist is[1that is where the IK end effector will be placed.
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3. To make the back leg the proper shape, increase the grid division and use X+click. This is
important because we will be using IK with the three joints of the leg. If the bones are not built
symmetrically as in the picture below, they will not bend the way we want them to.

4. Name the joints. The backbone chain should be hip, back, chest, neck, and head. The tailbone
chain should be tail1 and tail2. The front leg chain should be named Larm, Lelbow, Lwrist, and
Lpaw. Finally, the back leg chain should be Lleg, Lknee, Lhock, and Lpad.

Adding IK Handles

Now welre ready to apply inverse kinetics to the puppy, using the Skeleton @ IK Handle Tool.

1. In the perspective view, move the leg joints to the left side so that they are placed properly as
shown below. Put ikSC handles on them to test how they bend. For the back leg, try to keep
the three bones that will use IK coplanar. Think also of how the skin is going to stretch with the
skeleton as the joints are moving.

2. Mirror the front and back legs on the YZ axis. The ikSC handles should copy as well. Check to
make sure the joint limits are working (see [IMirroring Joints,[] earlier in this chapter).

3. Group the front legs to chest. Group the back legs and the tail to hip. You should have the
joints placed somewhat like below. Name the joints properly, such as Rarm and Relbow. Name
the IK handles Lfront, Rfront, Lbackleg, and Rbackleg.
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Constraining the Legs

We have a problem with the puppy(s front legs. We would like to have the paws planted on the
ground when the dog walks, but because the IK chain is to the wrist, the rotation center is the wrist,
not the paw. Wellll solve this problem by using locators and the Orient constraint. The steps below
can be a bit tricky, so follow the instructions carefully.

1. Select Create @ Locator and scale it down to 0.5 uniformly. Select Lpaw, then select locator1,
and select Constrain @ Point. The locator should snap to the Lpaw joint.

2. Select Lwrist (make sure you select this joint and not the Lpaw joint), then locator1, and select
Constrain @ Orient. The locator should rotate to match the rotation values of Lwrist. Name the
locator Lfrontleg.

3. Repeat step 2 for the right side of the leg. Name the locator Rfrontleg. You should see the
locators positioned as shown next.
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4. Open the Attribute Editor for the Lwrist joint. Click the X and Y Degrees of Freedom settings.
They need to be activated before the joint can be constrained. Repeat this process for Rwrist.
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5. Inthe Outliner, delete the constraint nodes under the locators. In the modeling window, select
the Lfrontleg locator first, then Lwrist, and select Constrain @ Orient. Do the same for Rfrontleg
and Rwrist. The rotation attributes of the wrist joints are now constrained to the locators.

6. In the Outliner, group the Lfront ikSC handle to the Lfrontleg locator by MM dragging it to the
locator node. Do the same for the Rfront ikSC handle and the Rfrontleg locator. Now if you try
moving or rotating the locators Lfrontleg and Rfrontleg, the legs should follow pivoting around
the paws.

7. Select the hip joint and group it to itself by selecting Edit @ Group with the default setting. This
produces a parent node. Name the node Puppy, and group the ikSC handles and the locators
under it. The Puppy node is the top node, which will move the whole dog. In the Outliner, you
should see a hierarchy like the one shown below. Save the scene as puppy_skel et on.

L]
§

ift

DOOmBE IO DDDDE@BEB#A
B fufufufufale—Pofufufufufufafafapafafel 10 0
B
e
EEE 1!
- )
B

ﬂf

In your own work, itls important to remember that there is no one proper way to build skeletons or
place constraints to set up a character for animation. In each case, you need to consider what the
character will be doing, how the body should deform, how the limbs should rotate. Different
situations call for different solutions. A properly prepared character will move well, have the
necessary range of movements, and be easy to animate.
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Summary

In this chapter, you learned how to animate objects and cameras along paths, build skeletons
properly, and create different kinds of IK handles on joints. You were also introduced to using
constraints. Finally, you built a hierarchy of nodes involving joints, IK handles. and constraints to
prepare the dog modeled in Chapter 8 for animation.

In the next chapter, we will cover how to bind the dog to the skeleton, weight it properly, and test it
for animation.
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Chapter 12: Deformers

Overview

If the only way to model and animate were by pushing and pulling points, it would make life very
difficult for modelers and be the bane of many animators(| existence. Thankfully, Maya provides
deformers, which let you bypass most of the menial work. With Mayals deformers, you can quickly
build and animate deformed surfaces with a high level of control.

In this chapter, we will go through several deformers that are indispensable for modeling and

animating in Maya. We will also focus on facial animation, including an in-depth discussion of
advanced facial animation techniques at the end of the chapter.
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Creating Deformers

Maya provides many types of deformers, which work in different ways. All of the deformers can
deform anything with control points, including CVs on curves and surfaces, vertices on polygons,
and lattice points. Many deformers can also deform multiple surfaces, maintaining their tangency
during the deformation process.

All deformers also work as sets, called deformation sets. You can edit the points being influenced
by a deformation by changing their membership in the set using the Relationship Editor, the Edit
Membership tool, or the Paint Set Membership tool (discussed later in the chapter, in the [1Editing

Deformations(] section).

All the deformers and editing tools we will be covering in this chapter can be found on the Deform
menu in the Animation module.

Using Lattice Deformation

Lattice is one of the most frequently used deformers. When you apply Lattice to an object, Maya
creates an influence lattice and a base lattice around the object. When you transform the influence
lattice, or its points, the object inside the lattice transforms with it, or gets deformed by it, according
to the degree of difference between the influence lattice and the base lattice.

Lattice allows you to control the deformation of complicated objects with fewer control points than
you would need if you were deforming the objects directly. Because of this, the deformation is
easier to create and the results are smoother.

Creating Lattices

You can apply Lattice to a group of objects, only some points of an object, or points of a group of
objects. You can even apply Lattice to points of a lattice, as shown below on the right. In the
examples below, the lattice on the left is made up of points from four objects. The shape in the
middle is two tori, with the top torus latticed at the object level and the bottom torus latticed at its
two top rows of CVs.
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Bare Lallice

To apply Lattice, simply select the points or object(s) you want deformed, then select Deform &
Create Lattice. You see the influence lattice. The base lattice has also been created, but it is
hidden.

If you are animating the object being deformed, you want the lattice to translate with the object. For
this type of translation, group the lattice and its base lattice under the deformed object. Grouping is
available as an option setting when you are creating the lattice, or you can do it after you create the
lattice.

Lattice has its own local space, which parallels the XYZ coordinate system, called STU space.
When you create or edit a lattice, you can adjust the STU divisions of the lattice, giving it more or
fewer lattice points than the default setting.

Note Lattice also can be used for skinning, which we will do with the puppy in the next
chapter. Skinning an object indirectly with Lattice can be a great way to animate

because Mayals lattice is so efficient, but sometimes you may run into a situation
where an object is being transformed twice from the lattice and skinning. See the
discussion of the Relationship Editor later in this chapter for an example of how to deal
with double transformation problems.

Another way to adjust a lattice is through the Local Divisions setting, which is activated with Local
Mode. When Local Mode is turned on, each point exerts influence according to the Local Divisions
setting, as shown below. The default is 2, 2, 2, which means each point exerts influence up to two
points away in STU space. When Local Mode is turned off, each point in the lattice exerts influence
on the whole area. You usually want to leave Local Mode turned on.
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The Freeze Geometry setting locks the object where it is being influenced. With this setting, when
the object transforms, the deformed part of it stays fixed, as shown above. You can activate Freeze
Geometry in the Attribute Editor after lattice creation. You can also move the deformed object
partially first, then turn on Freeze Geometry, and the object will lock where it is.

Tweaking Lattices

To tweak a lattice, pick-mask Lattice Point over it, and you can manipulate its points in the same
way as regular CVs.

You can also manipulate the lattice to fit around an object better by transforming both the influence
lattice and the base lattice. You can select the hidden base lattice in the Outliner. As long as the
two lattices are being transformed together, no deformation occurs. When you are doing this, make
sure that all the control points of the object being deformed remain inside the lattice, or they will not
deform with the lattice.

Tip The lattice is created to fit an object(Is bounding box. If you find that some points are not
deforming along with the lattice, try scaling up the lattice and the base lattice a bit to
make sure no points will stray outside the deformation.

If youllve been tweaking the lattice points and you decide to start over from the original shape or to
add more STU subdivisions, select Edit Lattice @ Remove Lattice Tweaks. If you want to undo the
transformations youllve applied to the lattice at the object level as well, select Edit Lattice @ Reset
Lattice.

Cluster Deformation

Unlike the other deformers, Cluster produces a weighted deformation. When you apply cluster to
an object, it creates weighted points in the cluster set. This is probably the most useful thing about
using clusters.

The default weight of the clustered points is 1.0, but you can adjust their weights by using the
Component Editor or the Paint Weights tool (Artisan). Let( s try a simple exercise to see how to
create clusters and adjust their weights:

1. Create a plane. Set it to span 10 patches in U and V.
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2. Drag to select 25 CVs at the center of the plane. Select Deform @ Create Cluster and accept
the default settings.

3. Acluster handle appears as the small letter c. Select the Move tool and pull the c up. You
should see something like the picture shown on the left.

4. Select the surface, and start the Paint Weights tool (from the Deform menu). Apply a bit of
smoothing with low settings around the edges of the clustered points. You should be able to
get a more rounded shape, as in the picture on the right. (See Chapter 9 for more information

about using Artisan.)

Cluster Waights Edited
with the Paint Weights Tool
(Artisan)

5. Select the clustered points and choose Window @ General Editors @ Component Editor. Click
the Weighted Deformers tab. Here, you can type in lower weight values to round the cluster
edges.

In general, when you want to have precise control over the percentage of the weighted points and
the points are easy to pick in groups, the Component Editor is a good tool to use. When you want a
more organic look, or if the surface is very dense, the Paint Weights tool (Artisan) is more efficient.

Tip When you are working with clusters, the cluster handle ¢ has a default Select Priority
Level of 2, which means that it is selected along with the surface it /s deforming. You can
open the General Preferences dialog box and change the Select Priority Level for the
cluster handle, or you can open the Attribute Editor and check Display Handle in the
Cluster Handle Display section. A handle with the highest Select Priority Level will
appear, which will allow you to select only the cluster.

When you move an object that is clustered, you would expect the cluster handle to move with the
object, but it doesn(1t. If you want the cluster to stay on the surface as it moves, group it under the
object. First, open the Attribute Editor, click the Cluster tab, and make sure the Relative setting is
on for Cluster Attributes. Next, if the object is at the origin, you can simply group the cluster under
the object in the Outliner or Hypergraph. If not, group the cluster to itself once to move the center to
the origin, then group that node under the object. (Edit @ Parent will produce the same result.)

Nonlinear Deformations
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The six deformers in the Nonlinear submenu all deform in, yes, nonlinear fashion:

Bend Bends an object along a circular arc.

Flare Flares out and tapers off an object.

Sine Curves an object into sine waves.

Squash Stretches and squashes an object.

Twist Twists an object.

Wave Creates circular ripples on an object.

These are all simple functions, but they are remarkably effective in creating their intended results,
as illustrated below.

Each of the nonlinear functions can deform just the selected points of objects, just like lattices or
clusters. They can also deform multiple objects and maintain tangency between patches. The
deformations start and finish along an axis line, by default, the (11 and 1 of the local Y axis of the
object being deformed. You can use the manipulator handles to interactively adjust the deformation
attributes (select the deformer in the Channel box Input section to display the Show Manipulator
option).

You can combine any number of deformers. It[]s easy to create complex shapes by manipulating
the deformer attributes of the different deformers. Note that when you use multiple deformers, their
order of creation is important (see the [1Changing the Deformation Order(] section later in this

chapter). You can animate the deformers, and you can also animate the deformed objects.

Let(Is try some examples with the nonlinear deformers. First, wellll use Bend and Sine to twist an
object.

1. Create a plane. Increase its subdivisions.

2. Apply Bend to it (select Deform @ Nonlinear @ Bend), with Curvature set to 3. Then rotate the
plane about 15 degrees in the X axis. The plane twists.
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3. Add Sine to it (select Deform & Nonlinear @ Sine), with Amplitude set to 0.5. Transform the
plane back and forth in Z. The twisting now seems more random.

4. Group the deformers and the plane. Now you can transform the deformers and the plane
together as well.

Plana Dafionmed and Animated try Band and Sine

You can quickly create a rough jet engine by applying Wave to a sphere (as in the inset picture
after the following exercise; notice the dots for manipulator handle settings). You can also try
creating something as organic as a tree, as follows.

1. Create a cylinder. Increase its sections and spans, and scale it up in Y into a pillar shape.
2. Apply Flare to it. Flare out the bottom and taper the top.
3. Apply Sine to the object. Make the cylinder form about two waves.

4. Apply Sine again with a different wave length and rotate it to make the cylinder wave more
randomly.

5. Apply Wave, setting the Amplitude and Wave Length to about 0.1. Rotate the wave until the
cylinder becomes gnarled like a tree, as shown below.

6. Copy and scale the cylinder to make smaller branches.
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Sculpt Deformation

Sculpt deformation uses a sphere as a sculpting tool to make round or flat ring-shaped
deformations. It can deform objects in three different modes: Flip, Project, and Stretch.

Note The Max Displacement and Dropoff Distance settings may seem similar, but they(ire
not. The Max Displacement value determines the amount of strength with which the
sphere can push or pull a deforming point. The Dropoff Distance setting determines

the area of points that can be influenced.

Using Sculpt in Flip Mode

When Sculpt is in Flip mode, the sphere acts as if it has a force field, pushing points away from its
center in the direction of the spherels normal vector. If the spherel]s center crosses a point, there
is a [Iflip,[1 because the point being pushed is suddenly pushed in the opposite direction.

Using Sculpt in Project Mode
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The Project mode is the opposite of the Flip mode. In Project mode, the sphere acts as a magnet,
causing the influenced points to snap to it. A Max Displacement value of 1 causes the points to
snap to the sphere(s surface; values between 0 and 1 cause the points to travel a percentage
between their original position and the spherels surface. Note that the deformation shapes
produced by Flip and Project are quite different.

Using Sculpt in Stretch Mode

In Stretch mode, the sphere calculates its position relative to a Sculpt stretch origin locator, which is
created with the sphere and stretches the affected points away from the locator. With the Stretch
mode, you can group the stretch origin locator and the sphere and animate them together, as in the
example shown. You can also change the Inside Mode setting to Ring or Even, as shown on the
top right.

Spbem Grouped with the

As with the Nonlinear deformers, Sculpt can be used in many creative ways. Just by sculpting a
NURBS plane, you can easily fashion plant leaves, as shown on the right. Once youllve stretched
the plane, scale out the CVs at the top, tighten the CVs in the middle, and tweak the CVs a bit to
make the leaves asymmetrical.

Wire Deformation

Wire deformation works with an influence wire and a base wire, somewhat like Lattice deformation.
The deformation occurs according to the relative distance between the two wires. Wire deformation
is most useful for creating facial expressions, as you will soon see.

Applying Wire Deformation

First, letl]s try out Wire deformation with a simple shape.

1. Create a NURBS plane. Scale it out to 3, and make its patches U and V 16.

2. Place a circle on the plane, and draw a curve with one span inside, as shown below on the left.
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3.

5.

Select Deform @ Wire Tool and accept the default settings. Maya asks you to select shape(s)
to deform. Select the plane and press Enter. Maya then asks you to select wire curve(s). Select
the curve inside the circle and press Enter. If the deformer has successfully been created, the
plane should turn pink.

The curve is now called a wire. Note that a hidden duplicate of the wire, called the base wire,

has been created as well. Translate up the wire as shown below on the right. Then try moving
up the base wire. As the distance between the two curves decreases, so does the intensity of
the Wire deformation.
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Place the wires to their original position, select the plane, and delete history. The Wire
deformer node disappears, but the base wire remains.

Using Holders

Let(1s repeat the process, but this time, wellll use the Holders option. Holders generally function to
restrict Wire deformation by limiting the influence of the wires.

1.

Select Deform @ Wire Tool @ and click Holders. As before, select the plane and press Enter.
Then select the curve and press Enter.

Maya asks you to select a holder shape or clear selection. Select the circle and press Enter.
Maya now asks you to either select another wire (for more influence wires) or clear the
selection. Clear the selection by deselecting all objects and press Enter to complete the wire
creation. Notice that another invisible base wire is created.

Try moving the wire again and note the difference. In the following example, on the left, the
wire influence is overshooting the circle holder area.

In the Channel box, select wire1 under Outputs and decrease the Dropoff Distance setting to
0.3. The wire influence is now restricted inside the circle holder, as shown in the middle picture
below. Try moving the circle up to see the difference between having a holder and not having
one.
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Tip Group all the wires[the influence wire, the base wire, and the holder wirelunder the

object being deformed so that they will move with the object.

Using Dropoff Locators

Wire deformers have an additional control tool called Dropoff Locators, which can give you very
subtle localized control over the Wire deformation. Let(Js continue with our plane example to see
how this tool works.

1.

Move the wire down nearer to the plane surface. RM choose over the wire and pick-mask
Curve Point.

Select a point near the second CV, then Shift+select another point near the third CV.

Select Deform @ Wire Dropoff Locator with the default settings, and you should see something
like the next top-left picture.

Open the wire[Js Attribute Editor. There is now a Locators section, where youlll find sliders to
control the locators(] positions, their influence percentages, and their twist. The Twist setting
simply twists the deformed points around the curve at the locator point.

Change the Locators settings as follows: Percent[1] to 2, Twist[1] to 163, Percent[2] to 2.5, and
Twist[2] to 140. You should see something like the bottom-left picture in the following example.
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Controlling Deformer Effects with Envelopes

For all the deformers, there is a general attribute channel called the Envelope. Some
deformers such as Blend Shape and Cluster actually have it as part of their option box. On all
deformers, it can be accessed through the Attribute Editor, under the Deformer Attributes tab,
or through the Channel box Inputs section.

The default value is always 1, but you can change it from 12 to 2. When the value is at 0, the
deformer has no effect. At (11, the deformer produces the opposite effect. At 2, the deformer
s effect is doubled. Such capacity is especially useful for Blend Shape, because its default
sliders in the Attribute Editor or the Blend Shape Editor go from 0 to 1 only. When you
increase the Envelope value to 2, the sliders[ range essentially increases from 0 to 2.

Forming Facial Expressions

Now that wellve experimented with a basic shape, let(s look at how Wire deformation works on a
face.

1. Open thefile Chi | d_f ace. nb from the CD, or if you created one yourself in Chapter 6, open

that file. Pick-mask over the mouth patch and select the edge isoparm, the isoparm at the nose
tip, and the one around the lip area, as shown below.
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2. In the Modeling module, select Edit Curves @ Duplicate Surface Curves. With the curves still
selected, choose Edit Curves @ Rebuild Curve @, set the Number of Spans to 16, and click
Rebuild.

3. The curve near the nose tip will be a holder, and the other two will be wires. Delete history from
the curves.

4. Switch to the Animation module, and select Deform @ Wire Tool @ and click Holders. Select
the four patches of the face and press Enter. Select the curve at the mouth patch edge for wire,
and press Enter again. Select the curve near the nose as holder and press Enter. Clear the
selection and press Enter again to complete the wire creation.

5. Repeat the process for the third curve, using the middle curve as a holder curve again. This
time, you only need to select the mouth patch as the object to be deformed.

6. Try moving around a few wire CVs. Youllll find that you probably need to lower the Dropoff
Distance for the curves. Once the settings are done, it[]s quite easy to create subtle
expressions by pulling the wire CVs. You can proceed to animate the CVs, as well as the
curves. You would also want to add at least one more wire to control the eyebrows (as shown
below), and group the wires (including the base wires) to the head.
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Blend Shape Deformation

Blend Shape is different from other deformers. It is specifically designed to perform morphing tasks,
and it has a separate slider editor. You can also access those sliders in the Attribute Editor, or
through the channels in the Channel box.

Blend Shape is especially useful for facial animation. In this type of animation, a group of set

shapes such as certain phonemes or facial expressions need to be readily accessible, editable,
and, as the name suggests, blendable.

Applying Blend Shape Deformation

Blending works best when the target object and the base object have the same topology, meaning
they have the same number of CVs and their order is the same. Although Maya allows you to blend
objects with different topology, you may not always get the results you want.

To see what we mean, let( s go through some examples.

1. Create two spheres. Change the first spherel]s shape by pulling points, as in (a) in the
following example.
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2. Select the first sphere, which will be the target, then Shift+select the second, which will become
the base. Then select Deform @ Create Blend Shape and accept the default settings.

3. Select Window @ Animation Editors @ Blend Shape. An editor opens with a target slider. A
blendShape node is created, and the target slider is an attribute of that node. Slide it to 1, and
the second sphere should morph into an exact replica of the first sphere, as in (b).

4. You can also Blend Shape points. Select the first two rows of the first sphere (target) and the
same for the second (base), then apply Blend Shape. You get something like (c).

5. Notice that there is now another slider in the editor. Repeat step 4, but set the Origin setting to
World in the option box. The blending calculates not only the relative translation of the target
points, but their world space coordinates as well, as in (d). The morphing points of the base
object translate exactly to where the target points are, no matter how the base object is
transformed.

6. Select the middle CVs of the second sphere and delete them, as in (e). The topology of the
second sphere has changed; it now has eight fewer CVs than the first sphere.

7. Apply Blend Shape to the spheres again, Maya replies with the message, [1Error: No
deformable objects selected.[ This is because the default Blend Shape setting checks to make
sure the topology of the target object matches that of the base object(]s. Turn off the Check
Topology setting in the option box. Maya proceeds to morph the base object the best it can.
The result is as shown in (f).

Blend-Shaping Hierarchies and Adding Shapes

When you are morphing a group of objects, you must make sure that the hierarchy of the target
objects is the same as the base objects( | hierarchy, or the morphing will not work properly.

In the picture shown below, the head on the left is the base, and the one on the right is the target.

Notice that the hierarchies in the Outliner are all in the same order. Selecting the top Smile node,
then the top Face node, and then applying the default Blend Shape produces a slider named Smile.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=576070828 (14 of 15) [11/27/2000 8:38:29 PM]



Books24x7 Mastering MAYA Complete 2

i gy ) i ) B

SHHE

531
H

L

To add more shapes, simply create more shapes, select them, select the base object, and apply
Edit Blend Shape @ Add. If you get an error message saying you must specify a blendShape node,
click Add in the option box, check Specify Node, and enter the name of the existing blendShape
node, which should be something like blendShape1. Some examples of shapes are shown below.

You also can edit the target values in the Channel box or in the Attribute Editor, where the targets
appear as sliders under the Weight section of the blendShape tab. You can remove the targets
from the blendShape the same way you added them. Select the target objects in order, select the
base, then apply Edit Blend Shape @ Remove.

Tip Once you are satisfied with all the blendShape targets, you can delete the target objects

to lighten the scene. The blending information remains with the base object, so you can
always recreate a target geometry by copying it from the blended base object.

<
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Editing Deformations

Deformations depend on the relationships among points and their groupings. The controls you can
use for your deformations include the Relationship Editor, Edit Membership tool, Paint Set
Membership tool, and the Prune Membership function. You can also edit the deformation order.

Editing Deformation Sets

Whenever you create a deformer, Maya creates a deformer set of the same name. This set shows
up in the Deformer Set Editing module of the Relationship Editor. You can use this editor to edit the
membership of points in the deformer sets. The editor( s Edit menu allows you to select any point
in a set, add points to a set, and remove points from a set. It also lets you select or delete
deformers. Let(Js go through a simple example.

1. Starta new scene. Create a cylinder.

2. Select the top two rows of its CVs and apply Lattice deformation with the default settings to the
points.

3. Select both the cylinder and the lattice in the modeling window, and apply Cluster deformation
with the default settings.

4. Try moving the cluster. You will see that you have a problem commonly known as double
transformation, which is illustrated below. The points inside the lattice are being moved twice
CJonce by the lattice deformer, and again by the Cluster deformer. To solve this problem, the
cluster should stop moving the points inside the lattice, because you want the lattice to still be
able to affect the points on the cylinder.
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5. Select Window @ Relationship Editors @ Deformer Sets. You should see the editor with two
deformer sets on the left side: ffd1Set and cluster1Set. Click the plus signs to their left, and you
see a list of all the points that are being deformed by the lattice and the cluster.

6. Highlight ffd1Set and select Edit @ Select Set Members. You also can highlight the points
inside the set and select Edit @ Select Highlighted. In the modeling window, the points become
selected.

7. Highlight cluster1Set, and either click the minus sign button at the top of the window or select
Edit @ Remove Selected Items. The selected points are no longer part of the cluster set, and
they are not transformed twice.

Tip When you are in the Relationship Editor, you can unclutter the right window by RM
choosing over it and clicking Show DAG Objects Only. (DAG stands for Directed Acyclic
Graph.)

Using Tools to Edit Membership

Maya provides a quick way to do what we just did in the previous section without using the

Relationship Editor. You can use the Edit Membership tools to solve the double transformation and
other deformation problems. Letl(s try it.

1. Use Undo to create the double transformation situation again (or repeat steps 1 through 3 in
the previous section to recreate it).

2. Select Deform @ Edit Membership Tool. Maya asks you to select a set or a deformer. Our goal
is to remove points from the cluster, so select it. All the points belonging to the cluster become
selected.

3. Ctrl+click or marquee the points you want to remove. (If you want to add points to a deformer,
you can Shift+click or marquee the points.)
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The Paint Set Membership tool works in the same way as the Edit Membership tool. To use it in our
example, you would select the cylinder, select Deform @ Paint Set Membership Tool &, select
cluster1Set as the set to modify, and choose the Remove operation. The advantage of the Paint
Set Membership tool is not readily seen in this instance. However, because it gives you a color
feedback telling you which points belong to which deformer, it can be very useful when you are
editing rigid skinned objects (see Chapter 13 for more information about skinning techniques).
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Pruning Membership

With Lattice, Cluster, Sculpt, and Wire deformers, Maya provides a quick pruning function. The
Deform @ Prune Membership function removes all the points of a deformer set that, at the time of
the pruning, have not been moved from their undeformed positions.

While pruning can lighten a scene by reducing deformer calculations, you may remove points that
seem unnecessary from sets, but later find that they need to be deformed after all. In such cases,

you can always add those points to the deformer set again, using the editing tools described in the
previous sections.

Changing the Deformation Order

Deformation order, or the deformation chain, refers to how multiple deformers affect a surface in
order. Their order is usually determined by their order of creation, but you can use the advanced
option settings to change their placement in the chain. You can also use the Complete List window
for a selected object to edit the order. The best way to understand how deformation order works is
to go through a simple example.

1. Create a NURBS cylinder. Scale it up to 5in Y, and increase its spans to 4.
2. Copy the cylinder. Translate it out and deform it to look something like the one in (a) below.

3. Apply Blend Shape to the original cylinder, as in (b) below. Set the Blend value to 0, and delete
or hide the copied cylinder.

4. Apply Sine to the original cylinder, with an Amplitude setting of 1. You should see something
like (c) below.

5. Increase the cylinder(is Blend value to 1. You no longer see (b) but rather something like (d). If

you want to see the cylinder morph into a shape like (b) again, you need to change the
deformation order assigned to Sine and Blend Shape.
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6. With the cylinder still selected, click the List of Operations button (adjacent to the Make Live
button) and choose Complete List. You can also RM choose over the cylinder and select Inputs
@ Complete List.

7. In the Complete List window, notice that history of the node chain starts from the bottom. MM
drag the Non Linear node down to the Blend Shape node until you see a box appear around it,
then release the mouse button. The nodes! | placements have switched. Now when you
increase the cylinder(s Blend value, it overrides the Sine shape, as shown below.

Top 53
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Advanced Facial Animation

Facial animation is a big field on its own. Here, we will deal with only several relevant points. At the
simplest level, you can have a character talk with two shapes: open_mouth and close_mouth.
Consider any muppet character and you will see what we mean. For facial expressions at the
simplest level, you need only close_eyes, and open_eyes (and perhaps not even those). For a
more realistic setup, however, the number of facial shapes, or targets, can quickly grow to dozens.

Creating the Teeth, Tongue, and Oral Cavity

Before you can work on facial shapes, you need to create the teeth and gums, as shown in (a)
below. The upper teeth do not move because they are fixed to the skull; the lower teeth should
rotate with the jaw. You should use Set Driven Key to have the lower teeth driven by open mouth
shapes such as ah and oh. Make sure the rotation pivot for the lower teeth is similar to the jaw
bonells, around the ear area. (See Chapter 10 for details on the Set Driven Key feature.)

You may also want a tongue, its tip clustered, to strike the back of the upper teeth for what the
linguists, if not the dental experts, call the alveolars (s, z, t, d, n, I), or to the bottom of the upper
teeth for the th sounds. An example is shown in (b) below.

Another necessity is the oral cavity. A good way to proceed is to offset two or three curves from the
boundary isoparms of the lips so you can maintain a procedural connection with the mouth shapes,
create copies of those offset curves, translate them into the throat area, and loft (see Chapter 6 for

more information about lofting). This is illustrated in (c) below. You may want to wait until you have

finished building the face before creating the oral cavity. It should become a morphing part of all the
mouth targets.
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Tip Creating the inner mouth parts can be tricky and time-consuming. If you are not going to
have close-up shots of a character(/s mouth, it may not be worth the effort. As an
alternative, you can create a textured plane, curve it, and position it inside the mouth.

Creating Mouth Shapes

There is no fixed list of facial shapes you should create, nor is there a standard guide for how to set
them up for facial animation. Specific projects call for specialized solutions, and animators will
always experiment with different methods. But the idea of using Blend Shapes for lipsyncing makes
a lot of sense.

Setting up well-thought-out mouth targets may take longer, but it will save you much more time in
the long run, especially if you will be using the character repeatedly. Using Blend Shape for
lipsyncing and Wire deformation for fine tweaking and facial expressions probably will offer the best
results. Below is a sample list of blend shapes for lipsyncing.

The ah and 0o shapes are absolute necessities[1ah because it opens the mouth and lowers the
jaw, and oo because it can also be the shape for sounds such as ch, sh, and w, not to mention
kissing and whistling.
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You can get by using one shape for oo and oh, but they really are different shapes. The jaw drops
for oh, creating a hollow space inside the mouth, whereas for 00, everything pushes up. The ee
shape shown above is an extremely strong shape, which can double as an expression of anger or,
combined with ah, screaming. For unaccented ee shapes, you may want to use the

H(horizontal) stretch instead.

For H_stretch, Frown, and Face_lift, you could separate them further into Left and Right targets. If
you do, then be careful not to disturb the few middle CVs of the face, or you will get the
double-transformation effect (described earlier in the [/Editing Deformations(] section).

For many of these shapes, if you build the targets carefully, you can also use their negatives.

Below are the negatives of some of the shapes.

= Frowm

3

= Facn_lilt

=
'y/"

Note The sounds are not accurately-spelled phonetic sounds. Theyllve been spelled out like
regular words here. For proper phonetic spelling, you should follow the IPA
(International Phonetic Alphabet). Different dictionaries use slightly different spelling
methods, but ah would generally be listed as [a:], 00 as [u:], ee as [i:], and so on.
Letters such as c are represented differently depending on how they are used. A soft ¢
is [s], whereas a hard c is [K]. For more information about phonetic spelling, refer to a
linguistics book.

Setting Up Multiple Blend Shapes

When you are setting up your blending targets for the face, separating mouth shapes from facial
expressions is more economical and efficient than throwing everything in together. For this
technique, you create two groups of blendShapes. The mouth and the jaw patches can hold mouth
shapes such as those described in the previous section. The eye patches can hold facial

expressions such as eyes closing and showing emotionslhappy, sad, and angry. Setting things up
this way is a bit more complex, however, and requires the use of the Set Driven Key feature.

In the example shown below, Blend Shape was applied not to the top Face node, but to the

Eye area and Mouth_area nodes. There are also two blendShape groups: one for the mouth area
and another for the eye area. The two targets, Ah and Eyeclose, are working well with the base
object. The two shapes are independent of each other, so that when the eyes close, the mouth
area is not affected, and vice versa. The third shape, smile, is actually a combination of two target
shapes: the Sm_eyes and Sm_mouth shapes. In the bottom-right picture below, both shapes are at
their maximum target value.
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However, there is a problem with the smile shapes in the example below. When the Sm_mouth
slider is moved, creasing occurs as shown below. This is because the Sm_eyes slider did not move
with the Sm_mouth slider. We can solve this problem by making the Sm_mouth slider a driver for
the Sm_eyes slider.

T.I

025 [1.000
m [5en_mot

K| K|

T =
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[Epecioss  [Sa_swes

[T | |

RM choose over a numeric input field in the Blend Shape Editor to pop up a menu. Select Set
Driven Key. You can select the blendShape node in the Blend Shape Editor by clicking the Select
button. Specify Sm_mouth as the driver and Sm_eyes as the driven. Key them at 0 and 1.
Sm_mouth should now drive Sm_eyes, as shown below.
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Discerning Spoken Sounds

When you are lipsyncing, one of the worst mistakes you can make is to try to figure out the mouth
shapes by going through the alphabet, spelling out what is been spoken. It is better to reference a
list of phonemes if you can, but better still to just follow the mouth shapes as the sounds are made.
Here are a few rules that can help you to get started.

" Consonants are greatly affected by the sounds that surround them, which is a phonetic
phenomenon called assimilation. For example, the consonant d in [Thow do you do?(] and
“Ihow did you do?[] forms two different mouth shapes, because the vowels that follow the d are
different. A good rule to follow is to go through the vowels first, because they will often dictate
how the neighboring consonants will be shaped. Once you figure out the vowels, the
consonants will often naturally fall into place.

There is also a rule called vowel reduction or omission, which is a specific type of assimilation.
For example, a phrase like [JThow did you do?( is often spoken [JThow ju do?[]. In a case like
this, it helps to [lunlearn(] your reading skills; instead of trying to find sounds from the words,
just listen.

English is an intonational language. It[Is rhythmic, with regular beats of accented and
unaccented syllables, and a few strong emphases punctuating different parts of sentences. You
should listen to these emphases and figure out where the beats are falling. You can then skim
through the unaccented segments and concentrate on nailing the accented syllables.

For animation, you should be concerned only with what will be seen. If a character(Is back is
toward you, for goodness sake, don( 1t animate her face! If that seems obvious, then in the same
way, you don(t need to animate what goes on inside the mouth. Consonants such as s, z, t, d,
n, and j, among others, can often be shown as just a slight up and down movement of the
mouth. Consonants such as k, g, ng, and h matter only in that they fill time between vowel
shapes. The th sounds (as in [Ithing[ and [Ithey(1), too, are indistinguishable in terms of
shapes, and should be treated as one sound.

Tip For many animators, lipsynching is not such an important part of facial animation. Far
more important is creating proper facial expressions, especially in the eye area.

Keyframing and Tweaking Mouth Shapes
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There are various methods of keyframing mouth shapes. You can use the Channel box, the
Attribute Editor, or the Blend Shape Editor. It is generally not a good idea to keyframe individual
shapes, because the shapes that are not keyframed may end up [Ifloating[] between their
keyframes. A much more efficient method is to keyframe all the shapes, then tweak them
individually in the Graph Editor.

Tip You can lock certain targets to exclude them from being keyframed if you know you won
It be using them for a specific scene. For example, you might lock a smile target in a
scene where you know the character isn(t going to smile.

Keyframing with the Channel Box or Attribute Editor

In many ways, the Channel box and Attribute Editor provide a better setup for facial animation than
the Blend Shape Editor. Although the Blend Shape Editor offers more functions, it can get a bit
awkward when there are a lot of targets to consider.

In order to use the Channel box, you need to have the mouth selected. The Attribute Editor has the
Copy @ Tear Off Copy function, which creates a copy window that still remains when the object is
deselected. Another advantage of the Attribute Editor( s torn-off copy is that it has sliders. The
Channel box( s targets are restricted to a value range of 0 to 1 for the targets, but you can set the
sliders to have a wider range of target values. Just type in numbers like [J1 or 2 into the numeric
input field, and the slider range will adjust accordingly.

You can Key All in the Blend Shape Editor and in the Channel box, but not in the Attribute Editor.
One way to get around this is to use the hotkey for setting keys. You may need to adjust the Set
Key options to All Keyable Attributes in order to keyframe blended shapes.
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Tweaking with the Graph Editor

Once youllve roughly animated the mouth shapes, you can use the Graph Editor to tweak the
animation curves. You can also tweak using the Channel box or the sliders (turning on the Auto

Key function will help), but only the function curves can give you a sense of how the shapes are
moving through time.
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You would usually want to select either one or just a few different targets inside the Graph Editor
and focus on tweaking only those curves at one time. You may also want to turn off Curve in the
Select menu if you are editing only keyframes.

Topgy
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Summary

In this chapter, you have learned how to apply various kinds of deformers to objects, or parts of
objects. One of the wonderful things about deformers is that they can be combined in different
orders to produce some remarkable effects. In particular, Wire and Blend Shape deformations
allow you to produce high-level facial animation. Lattice can also be a very useful tool for both
smooth and rigid skinning. In the next chapter, we will be covering skinning, as well as building and
setting up a complete human character.
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Chapter 13: Skinning and Character Setup

Overview

In this chapter we will learn how to attach surfaces to skeletons and make them deform
appropriately for animation. In the attaching process, called binding, the bound geometry becomes
the skeleton( s skin; and the skinls deformation is affected by a process known as weighting. All
of this terminology will soon become familiar as you go through the examples and exercises below.
We will also go through setting up the puppy dog for animation, and then devote the remainder of
the chapter to building the child model and setting him up for animation as well.

Topsy
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Skinning

Wellve already talked about how skeletons can bind objects and deform them properly as they
move. The process through which skeletons do this is called skinning, and the objects that become
bound to skeletons this way are called skins, or skin objects.

Like other deformers, skeletons can skin anything that has control points, such as CVs, NURBS
curves, surfaces, polygonal vertices and objects, and lattices. Although you will most often skin
whole objects, it is worthwhile knowing that you can bind only a selection of points as well.

There are two kinds of skinning: rigid and smooth. Rigid skinning creates a joint cluster for every
joint binding the objects. These clusters can contain points of multiple objects, and you generally
use flexors to smooth the bends. Smooth skinning creates a skin cluster for every object being
bound; this cluster is shared by a set number of joints with different influence percentages. You can
use influence objects, discussed later in this chapter, to manipulate the deformation of smooth
skins. For both kinds of skinning, you can use the Artisan tools to edit set membership and weights
of the skinned points. When you are working with dense organic models, the difference between
using Artisan and using the regular tools can be quite noticeable.

Rigid Skinning

Rigid skinning is called [rigid[] because only one joint can influence a CV. There is no sharing of
CVs as in smooth skinning, and the joint clusters that are created have a default influence value of
100%, which results in a rather rigid deformation when joints are bent. You can edit rigid skins by
using flexors (a special type of deformer) or other deformers, or by changing skin point weights. All
the tools wellll be using, unless stated otherwise, are available in the Skin menu in the Animation
module.

Creating Rigid Skin

Let[]s start out with a simple example. Create a cylinder and increase its sections to 10, its spans
to 6, and its Height Ratio to 10. In the side view, create a skeleton chain as shown below. Select
the cylinder and the skeleton(the order of selection here doesn(t matteriland apply Animation &
Skin Bind Skin @ Rigid Bind with the default settings. The cylinder turns pink to show that is bound,
or skinned, by the skeleton chain. Try rotating the second joint in Z 90 degrees; youllll see that all
the points bound by it rotate fully, or [rigidly[1 as below.
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Rigid Skinned

Tip You can also skin selected joints in the same way you would complete skeletons, but you
would do this with different geometries, such as skinning the hand, then the arm, and so
forth. Trying to skin one object separately to two joints brings up some tricky partitioning
problems, and fixing them is usually not worth the effort. Instead, if you have to do
something like that, try creating lattices with the object[]s control points instead and skin
them to the selected joints.

Rigid Skin Editors

Open Window @ Relationship Editors @ Deformer Sets, and you will see two jointSets, one for
each joint. The two sets contain all the points of the cylinder, and if you remove any of the points
from the sets, those points will cease to be bound by the skeletons. Open Window @ General
Editors @ Component Editor, and select the Joint Clusters tab. There are now two columns for the
jointClusters. Select all the CVs of the cylinder and click Load Components in the Component
Editor. You will see the points weighted under the joints they belong to. You can manipulate the
weights here to make the bending smoother if you want to. For most situations, however, there are
more elegant ways to make the bending smoother.

Tip If you have trouble selecting CVs with a pick mask because the skeleton gets selected
over the CVs, switch to component mode and select them. Skeletons are not selected in
the component mode.

Flexors
The easiest way to make joints bend smoothly is to use a flexor, a special type of deformer that

works with rigid skinned joints. There are three types of flexors: lattice, sculpt, and cluster. You will
usually want to use the lattice.
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Joint Lattice Select the skeleton, and apply Go To Bind Pose. The cylinder is no longer deformed.
Select the second joint and, from the Skin menu, apply Edit Rigid Skin @ Create Flexor. Leave
everything at the default setting and click Create. A joint lattice (or flexor) is created, with its
orientation the same as the joint[Js local axes. Rotate the joint 90 degrees again, and youllll see
that the bending is smoother(ithe flexor deforms the cylinder around the joint. You can further
change the way the flexor is deforming by selecting it and then editing its attributes in the Channel
box. The next illustration shows how each attribute changes the way the flexor deforms the
cylinder.

Bone Lattice You can also apply flexors to bones, but bone flexors are applied a bit differently.
Their deformation is affected by the rotation of their child joint. Think of biceps and triceps bulging
when you rotate your forearm. To try a bone flexor, select the first joint and apply Create Flexor. In
the Create Flexor option box, turn off Joints and check At Selected Bones. Click Create, and a
lattice is created around the first bone. Rotate the second joint 90 degrees, select the flexor, and, in
the Channel box, change the values for the boneFlexor attributes. Notice that, instead of Creasing
and Rounding, boneFlexor has Bicep and Tricep as the first two variables. You can easily get
something like a) in the next illustration.

You can move, rotate and scale the flexors to adjust the way they are affecting the skin. In the
Outliner, select the lattice group, which selects both the flexor and its latticeBase, and transform it.
You can see the way the skin deformation changes while you are transforming the lattice group: b)
is the result of the lattice group being moved and rotated.
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Length In = 8
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The flexor Group
Moved and Rotated

Sculpt Flexor You can also use a sculpt sphere as a flexor. It works just like a regular sculpt
deformer, and there are no automated attribute controls as with lattice flexors. To have those
controls, you need to use Set Driven Key. You can use the sculpt flexor as a bulging upper arm if
you want, or as other parts of the body that regularly stretch with joint rotations, such as chest
muscles. It can be applied as a joint flexor as well, although it is generally used as a bone flexor.

Sculpt Flewor Scale Attribute Driven
by Child Joint Rotation

&

Cluster Flexor Cluster flexors have no options attached to them, and they exist only within joints.
You can manipulate the smoothness of the jointlls deformation, as well as the distribution of the
parent and child joints[] deforming influences. Select the joint with the cluster flexor and press T to
activate the manipulator handle. It shows two rings: one for the child joint, and another for the
parent joint. The center of the rings slide up and down the bones, changing the joints(] Upper or
Lower Bound values, and the radius of the rings changes the Upper or Lower Value values. Below
are some of the ways you can change the bending with a cluster flexor.
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Go To Bind Pose

Do not confuse the Skin @ Go to Bind Pose command with Skeleton @ Assume Preferred
Angle. The latter rotates the joints back to their creation positions, which can be changed
with the Set Preferred Angle command. Bind Pose instead keeps track of not just the rotation
but all the transformation values of the joints when the object was skinned.

If you decide to detach and reattach skinned objects, you would want to reposition the
skeletons to their Bind Pose again. In order for Go To Bind Pose to work properly, the joints
must not be locked. Often, however, some of the joints will become locked, because of
constraints, expressions, or keyed IK handles. In such case, you can temporarily disable
these nodes by going to Modify @ Disable Nodes and selecting the nodes causing the
blockage.

Copy Flexor Copy Flexor function allows you to copy flexors to other joints. This is useful for
creating flexors on the mirrored joints, or creating flexors on finger joints. Simply select the flexor
you want to copy, then select the joint you want it copied to, and apply Edit Rigid Skin @ Copy
Flexor. If you have many copies of the same flexors deforming something like finger joints, and you
are comfortable using the Hypergraph, you can try setting up the connections so that one flexor
node can drive all the lattice nodes. This would be especially helpful if you had to animate the
attributes for all the flexors.

Edit Membership and the Artisan Tools

WerTlve already been introduced to the Edit Membership, Paint Weights, and Paint Set Membership
tools under the Deform menu. Rigid skin works with all of these tools.

Note Smooth skin does not work with these tools, because it has only one cluster set. It
uses the Paint Skin Weights tool instead for weighting points.

We are back with the cylinder and the two joints. Delete all the flexors, go to Bind Pose, and apply
Detach Skin. Select the skeleton and the cylinder, select Bind Skin @ Rigid Bind &, turn on Color
Joints, and click Bind. Note that the joints are now colored. Rotate the second joint 90 degrees as
before. Select Deform @ Edit Membership Tool, and the mouse arrow changes shape. Select the
first joint, and all the points belonging to it are highlighted, as below. Shift + click on the points at
the bend to include them to the first joint, until you see something like the picture on the right side
below.
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Select the cylinder, and select Deform @ Paint Set Membership Tool @. In the shaded mode, the
cylinder shows two colors, representing the points that belong to the two joints. You can see here
(and in the Color Gallery on the CD) that because the joints themselves are colored, you can easily
identify which part of the surface is being bound by which joint. Select the second joint, and you
can add points to it with the paintbrush.

With the cylinder still active, select Deform @ Paint Weights Tool @. Set the Operation setting to
Smooth, and select the second joint for the Clusters setting. Now the cylinder('s color has changed
again. The cylinder is black, except for the section bound by the second joint. (You can also see
this image in the Color Gallery on the CD.) The smoothing operation actually reweights the points
in the second joint. You should always keep the brush at low settings, and it may take some
practice, but once you get used to smoothing the weights, you can very efficiently smooth out the
bend. Using these Artisan tools (introduced in Chapter 9) is definitely faster than using the
Component Editor.
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For fine control over deformations such as bending and bulging, you still need to use flexors and
other deformers, but for simple smoothing tasks, or creating organic weighting around a surface,
Artisan should be used. It creates a lighter scene, without the extra deformer nodes.

Smooth Skinning

For each object being skinned, smooth skinning creates one cluster set of points, which can be
influenced by more than one joint. You can set the number of joints that can actually influence the
points in the Smooth Bind option box, but all the joints in the skeleton can potentially influence the
smooth skin.

The advantage of smooth skinning is that it creates a simpler and (computationally) lighter scene
than rigid skinning. You do not need flexors or the Edit Membership tool to edit points in the cluster
set. If you need that kind of deliberate control over the bends, you can always use deformers or
influence objects, which are deformers specifically set up to work with smooth skinning. Artisan(s
Paint Skin Weights tool (Chapter 9) is especially useful with smooth skin. Because there are often
many joints influencing a skin point, weighting dense smooth skins could be quite a challenge
otherwise.

Creating Smooth Skin

Let( s get back to our cylinder. First use Go to Bind Pose, and then detach the skin. Select the
cylinder and the skeleton, select Bind Skin @ Smooth Bind &, click Reset, and then slide Max
Influences down to 2. The default Max Influences is 5, but yould rarely need anything higher than
2 or 3. The default Bind Method is Closest Joint, meaning joint influence priority is based on joint
hierarchy. If you choose Closest Distance, joint hierarchy is ignored and whatever joint is closest to
the skin point will have the greatest influence. Unless you specifically want it to be this way, this is
not how a hierarchically structured character deforms. You should generally leave this setting at
default. Click Bind, and the cylinder is smooth-skinned. Rotate the second joint 90 degrees, and
notice the difference in the way it bends as in the first cylinder below: the skin deforms a lot more
smoothly. Too smoothly, in fact. We want a bit more rigidity around the bending area than the
default setting, something like the second cylinder in the next picture.
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Weighted Smooth Skin

Weighting Skin Points

Before we address the lack of rigidity, however, let[ls see the differences in the smooth skinned
cylinder from the rigid skinned one. Go to the Relationship Editor and choose the Deformer Set
Editor, and notice that there is only one set. In the Component Editor, under the Skin Clusters tab,
you will notice three columns of joints, including the very end one, and they all share in influencing
the skin points. All the numbers in a row always add up to 1, meaning 100% influence. Select the
cylinder, and select Edit Smooth Skin @ Paint Skin Weights Tool. Set the brush values low, set
Operation to Add, and select the second joint to work on. The cylinder is black except for the area
that is being influenced by the second joint. You can easily make the bend more rigid on the
second joint, as below (this image also appears in the Color Gallery on the CD). Repeat the
process for the first joint. If you make a mistake, you can always undo it, and if you want to restart
from the beginning, just select the object and apply Edit Smooth Skin @ Reset Weights To Default.
When you are in the Paint Skin Weights mode, you can also select different joints for weighting by
RM choosing Paint Weights over the joint you want.

Painting the Wesghts on o Secosd Aoint Painting the Weights on thi First Joint

Influence Objects

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=805545150 (8 of 14) [11/27/2000 8:39:19 PM]



Books24x7 Mastering MAYA Complete 2

Let s say we want the biceps and triceps to bulge. We can use an influence object to accomplish
this. Create a sphere and scale it to fit in side the upper arm. Select the cylinder skin, then the
sphere, and apply Edit Smooth Skin @ Add Influence with the default settings. The sphere
becomes an influence object, like a lattice deformer, with a hidden sphereBase object also created.
You will generally leave the Base object alone, although you can optionally pull points of the Base
object to change the deformation effect of the sphere. You can use Set Driven Key to automate the
bulging by scaling up the sphere when the second joint rotates, as below. The influence sphere and
the sphereBase should be grouped under the first joint.

] Influence Sphere Driven
by Joint Fotation TR
L 1L r t

AN
AW

é Shaded Mode with the
Infhience Diject Hidden

Warning Do not delete an influence object the regular way, as it will mess up the smooth skin
weighting. Select first the skin and then the influence object, and apply Edit Smooth
Skin @ Remove Influences.

We used a sphere, but we could have used any object with control points. The biceps and the
triceps above look shapeless. Let( s try the Influence object again, this time deforming a torus to
get more definition for the biceps and triceps. Set up a torus as an Influence object with Minor
Sweep at (1180 and everything else at the default setting, as below. Select the skin and, in the
Channel box, open the skinCluster and set Use Components to On. An easy way to do this is to
enter 1 in the field. When this is turned on, component-level deformation of the influence object
influences the skin as well. Sculpt the torus until the upper arm takes on the shapes for biceps and
triceps as on the left below. Keyframe the CVs, and move to a different timeline. Rotate the second
joint, and sculpt the torus again until you see bulging biceps and triceps as on the right below. Copy
the bulging torus.
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Move back to the frame where the torus CVs were keyframed. You can now delete the keyframe.
Apply Blend Shape to the torus, making the copied torus its target. In the Channel box, open the

blendShape channels, highlight the nurbsTorus target, and RM choose Set Driven Key. Make the
blend shape driven by the joint rotation, as shown here:

—

;

i | LomdDis | lomtiiiesn]| Do |
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Binding the Puppy

Now let(s return to the puppy from the last chapter. We are first going to create two lattices, one
for the puppy(s head, another for the body. Then wellll bind the two lattices plus the tail and the
legs to the skeleton as smooth skin. The skeleton will deform the lattices, which will then deform
the puppylls head and body. This method of indirectly moving the puppy using lattices is easier to
weight, and it produces smoother deformation. We(Jll first have to solve a double-transformation
situation (discussed under [1General Deformation Controls(1 in Chapter 12), and then we can
weight the skin objects as we test the dogl’'s movements.

1.

Open the file you saved as Puppy_skel et on. Create a skeleton layer to control the visibility
of the skeleton, IKs, and constraints. Hide the layer for now. Select the head patches, eyes,
ears, and nose; then go into component mode and select all the CVs, except the last two rows
of the neck area, as shown below. Create a default lattice, and increase its STU divisions to (4,
5, 5).

"

| g ‘r_hi.
T '
7~ ul
n I
Last Tosa Soevs of | Il__-' ¢ Latice with STU .
GV Unsalectad Wb s Dbk (4, 5, 51

]

Creating the body lattice is a bit more involved. You have to select rows of CVs from different
patches, and it may help to create a temporary set in the Relationship Editor to contain all the
points for selection purposes. Select all the CVs of the body patches. Select the two rows of
CVs from the neck area. Select the top three rows of the front leg patches. Select the top two
rows of the back leg patches. Finally, select the bottom three rows of CVs of the tail patches.
The following pictures should help.
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3. Try moving the lattices to see that none of the points that should be included have been left
out. Select the lattices, the leg patches, and the tail patches. Unhide the skeleton, and include
it in the selection as well. Apply Skin @ Bind Skin @ Smooth Bind @, click Reset, reduce Max
Influences to 2, and click Bind. Maya starts to create a skin cluster for each of the patches and
the lattices. Open the Relationship Editor and go to the Deformer Set Editing module. You
should see 24 sets altogether. There are two lattice sets and 22 skin cluster sets: 16 for the leg
patches, 4 for the tail patches, and 2 for the lattices. Remember, they are smooth-skinned
objects now as well.

4. We have a double transformation with the lattices. Grab the top skeleton and move it upisome
of the leg CVs and the tail CVs are translating further than they should. There is a simple way
to fix this problem. Highlight the body lattice set, apply Edit @ Select Set Members, and you
should see the CVs for the body lattice get selected as shown next.

| Detrner St Ehting e

Highlight all the skin cluster sets (not the lattice sets) and click on the minus button at the top,
or choose Edit @ Remove to get rid of the selected items. The offending CVs are removed from
the skin cluster set, and the dog should look normal again. Move the dog down to its original
position.
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5.

Start weighting from the head. With lattices, you have to use the Component Editor to weight
the lattice points. Rotate the head joints and see how the integrity of the head shape holds up.
The head area should mostly be fine with the default setting. You will probably want to set the
lattice points around the face all to 1 in the Component Editor.

5,

X T
s L 0 Pogons | oPogoe | Soengs | Pateies |

| ooaet | bama |

LU
L]
L]
L NK]

Create a cluster on the ears. Select the CVs as below, and apply Create Cluster with Relative
mode on. Weight the points so that the bottom of each ear gets deformed the most. Group and
parent it to the head joint. The ears should mostly deform well enough within the lattice, but in
cases where they are going through the head geometry, you can use the cluster to adjust the
ears.

HEEE

As you are weighting the different parts of the body and rotating the joints, you can always use
Go to Bind Pose. But if you move the IK handles or the constraints, the Bind Pose will not work.
One way to handle this is to keyframe those nodes. After youllve tested them, you can return
them to their original positions, after which the Bind Pose should work again.
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8. We canlit go through all the lattice weight tweaking here, as it is a time-consuming process. To
give you an idea of what(Js involved, let(ls go through a simple example of lattice tweaking at
the chest area. The four points below are being influenced by Rarm, Relbow, Larm and
Lelbow. The elbows, however, shouldn(t be influencing the chest area, so punch in zero in the
elbow columns. The arms are each assigned the value of 1 for two points. But the chest bone
should be influencing the chest as well, so assign 0.5 in the chest joint. The value for the arm
joints drops to 0.5 accordingly. As you can see, a lot of weighting actually consists of getting rid

of unnecessary influences and thinking about which joints should be influencing the points,
rather than punching in numbers.
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9. You can use the Paint Skin Weights tool for the legs and the tail if you want, but apply them
only if you see the need. In our case, the default skinning has done a fairly decent job of
weighting. Once you are done with weight tweaking, save the file as Puppy_r eady. You can
try a four-legged walk cycle with it.
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Chapter 13 - Skinning and Character Setup

Mastering MAYA Complete 2

Perry Harovas, John Kundert-Gibbs and Peter Lee
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Advanced Character Setup

In Chapter 6 we built a human child(Is face, and in Chapter 7 we built his polygon hand. In this
section, we will go through how the child(Js body is built_Ithe torso, the arms, the legs, and the
shoes. We will then import the hand, build a skeleton for him, put IKs on the joints, put in set-driven
keys and constraints, build a proper hierarchy suitable for animation, lattice his torso, rigid-skin the
geometry, apply flexors, and weight the points. All this in half a chapter? Well, this is an advanced
tutorial; wellll cover most of the steps in accelerated outline form. Check the illustrations carefully
to infer the many little details we are necessarily leaving out.

Building the Body
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In completing the child model, we will first create a sleeveless shirt in NURBS, which will then be
converted to polygons. Arms will be created to connect smoothly with the shirt, and hands built in
Chapter 7 will be connected to the arms; then welll create the shorts, legs, and then the shoes.

Torso and Arms

Open the file Chi | d_head from the CD, or the one youlve built. Wellll build the torso as a

sleeveless shirt, because doing that conveniently bypasses the tricky problem of creating a
seamless shoulder. We start out with a torus, with Minor Sweep set to [1180. Sculpt it to resemble
the image below, tucking it at the top and at the bottom, with a cylinder for the arm. You should pull
the neck area down so that it seems to disappear into the shirt. Cut the torso in half, and intersect it
with a plane. Position the plane so that it makes an acceptable shirt opening. The plane here is
straight, but you can curve it as you see fit. Increase the span of the cylinder and roughly shape it
like an arm.

Create curves on surface with the torso and the plane by using Intersect Surfaces and then Trim.
Duplicate curves from the cylinder, and offset and duplicate curves from the trim edge of the torso,
or a shirt, as in image a) below. Rebuild the curves into uniform 8-span curves and then loft them.
Use the curves to sculpt the arm a bit more, and then you can delete them. Duplicate the
geometries with scale (11, and you will see something like image b).
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A} Tiimmed Serface and 11 Curnves b} Aemvs Lifhad and Mimored

Tip This has been emphasized already, but build models as simply as you can. You can
always increase isoparms; it_ls hard to do the opposite. With the arms, youllll probably
insert more isoparms later when we are at the skinning stage; but when youlire
modeling, one less isoparm is one less thing to worry about.

The trimmed shirt is converted into polygons, its two halves combined, and separate edges merged
(Note the soft edges in image a) next) except for the side opening. The lofted edge surfaces (b) are
converted and combined, but not merged. The thickness comes with a cost, however; the shirt(s
geometry becomes heavier (c). If you wanted still a better-looking shirt, you would also add
thickness to the neck opening as well. The shirt was touched up with Artisan at the end.

Pants and Legs (and Shoes)

The pants are built from a cylinder. It becomes one side of the pants and is sculpted using Artisan
and pulling CVs. Attach and sculpt a bit more, creasing the crotch area as shown next.

http://www.books24x7.com/viewer_r.asp?bkid=607&chnkid=671592859 (3 of 13) [11/27/2000 8:39:44 PM]



Books24x7 Mastering MAYA Complete 2

Another cylinder is used for the leg, is mirrored for the other leg. Note the bunching of CVs at the
knee area. The shoe is created from a sphere. Several sections are bunched up at the sides to
make the bottom flat, and it is perhaps too simple a shoe, but it[ll deform well enough.

Hands

Open the file Chi | d_hand from the CD or the one youl ve built. It[s a bit big and long for the

child, so scale it down appropriately. There are different ways of attaching hands to arms. You can
build them as seamless NURBS objects, or hide the seams by overlapping their surfaces as shown
below. You can also give the character wristbands, or a watch, or gloves to wear.

Finally, check to see that all the normals and UVs are going in the right direction. Checking this
now will save a lot of hassle when texturing the surfaces later.
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IK Setup

Wellve already gone through much of the skeleton setup process in Chapter 11. Again, there are
some general rules to follow:

Choose the window where you will create the joints carefullylithe bending should always occur
as Z rotations.

The local rotational X axis should be pointing directly into the child bone.
Limit degrees of freedom when they apply.
Test to make sure the mirrored joints are rotating properly.

Also, this is the last stage where you can readily make changes to your model. In particular, check
for proportions and see whether you need to increase isoparm numbers. When you have the
shoulder chain made, for example, skin just the arm and the hand and try bending them different
ways. You may find that the arms are too short or that more isoparms need to be in