




Stop Staring
Facial Modeling and 
Animation Done Right
T H I R D  E D I T I O N





Stop Staring
Facial Modeling and 
Animation Done Right
T H I R D  E D I T I O N

J A S O N  O S I P A



A c q u i s i t i o n s  E d i t o r :  Mariann Barsolo

D e v e l o p m e n t E d i t o r :  Kathi Duggan

Te c h n i c a l  E d i t o r :  Paul Thuriot

P r o d u c t i o n E d i t o r :  Christine O’Connor

C o p y E d i t o r :  Judy Flynn

E d i t o r i a l  M a n a g e r :  Pete Gaughan

P r o d u c t i o n M a n a g e r :  Tim Tate

V i c e P r e s i d e n t  a n d E x e c u t i v e G r o u p P u b l i s h e r :  Richard Swadley

V i c e P r e s i d e n t  a n d P u b l i s h e r :  Neil Edde

B o o k D e s i g n e r :  Caryl Gorska

C o m p o s i t o r :  Maureen Forys, Happenstance Type-O-Rama

P r o o f r e a d e r :  Jen Larsen, Word One New York

I n d e x e r :  Ted Laux

P r o j e c t  C o o r d i n a t o r,  C o v e r :  Lynsey Stanford

C o v e r  D e s i g n e r :  Ryan Sneed

C o v e r  I m a g e :  Jason Osipa

Copyright © 2010 by Wiley Publishing, Inc., Indianapolis, Indiana

Published simultaneously in Canada

ISBN: 978-0-470-60990-3  

 No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, 

mechanical, photocopying, recording, scanning or otherwise, except as permitted under Sections 107 or 108 of the 1976 United 

States Copyright Act, without either the prior written permission of the Publisher, or authorization through payment of the 

appropriate per-copy fee to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, (978) 750-8400, fax (978) 

646-8600. Requests to the Publisher for permission should be addressed to the Permissions Department, John Wiley & Sons, Inc., 

111 River Street, Hoboken, NJ 07030, (201) 748-6011, fax (201) 748-6008, or online at http://www.wiley.com/go/permissions.

Limit of Liability/Disclaimer of Warranty: The publisher and the author make no representations or warranties with respect to 

the accuracy or completeness of the contents of this work and specifically disclaim all warranties, including without limitation 

warranties of fitness for a particular purpose. No warranty may be created or extended by sales or promotional materials. The 

advice and strategies contained herein may not be suitable for every situation. This work is sold with the understanding that the 

publisher is not engaged in rendering legal, accounting, or other professional services. If professional assistance is required, the 

services of a competent professional person should be sought. Neither the publisher nor the author shall be liable for damages 

arising herefrom. The fact that an organization or Web site is referred to in this work as a citation and/or a potential source of 

further information does not mean that the author or the publisher endorses the information the organization or Web site may 

provide or recommendations it may make. Further, readers should be aware that Internet Web sites listed in this work may have 

changed or disappeared between when this work was written and when it is read.

For general information on our other products and services or to obtain technical support, please contact our Customer Care 

Department within the U.S. at (877) 762-2974, outside the U.S. at (317) 572-3993 or fax (317) 572-4002.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in print may not be available in 

 electronic books.

Library of Congress Cataloging-in-Publication Data

Osipa, Jason.

  Stop staring : facial modeling and animation done right / Jason Osipa. — 3rd ed.

       p. cm.

    Includes bibliographical references and index.

  ISBN 978-0-470-60990-3 (pbk.)

  ISBN 978-0-470-93959-8 (ebk.)

  ISBN 978-0-470-93961-1 (ebk.)

  ISBN 978-0-470-93960-4 (ebk.)

 1.  Computer Animation. 2.  Computer graphics. 3.  Facial expression in art.  I. Title. 

  TR897.7.O85 2010

  006.6’96—dc22

                                                            2010032277

TRADEMARKS: Wiley, the Wiley logo, and the Sybex logo are trademarks or registered trademarks of John Wiley & Sons, Inc. 

and/or its affiliates, in the United States and other countries, and may not be used without written permission. All other trade-

marks are the property of their respective owners. Wiley Publishing, Inc., is not associated with any product or vendor mentioned 

in this book.

10 9 8 7 6 5 4 3 2 1

http://www.wiley.com/go/permissions


Dear Reader,

Thank you for choosing Stop Staring: Facial Modeling and Animation Done Right, 

Third Edition. This book is part of a family of premium-quality Sybex books, all of 

which are written by outstanding authors who combine practical experience with a gift 

for teaching.

Sybex was founded in 1976. More than 30 years later, we’re still committed to produc-

ing consistently exceptional books. With each of our titles, we’re working hard to set a 

new standard for the industry. From the paper we print on, to the authors we work with, 

our goal is to bring you the best books available.

I hope you see all that refl ected in these pages. I’d be very interested to hear your com-

ments and get your feedback on how we’re doing. Feel free to let me know what you think 

about this or any other Sybex book by sending me an email at nedde@wiley.com. If you 

think you’ve found a technical error in this book, please visit http://sybex.custhelp.com. 

Customer feedback is critical to our efforts at Sybex. 

 Best regards,

 

 Neil Edde

 Vice President and Publisher

 Sybex, an Imprint of Wiley

mailto:nedde@wiley.com
http://sybex.custhelp.com
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Animation has got to be the greatest job in the world. When you get started, 

you just want to do everything, all at once, but can’t decide on one thing to start with. 

You animate a walk, you animate a run, maybe even a skip or jump, and it’s all gratifying 

in a way people outside of animation may never be lucky enough to understand. After a 

while, though, when the novelty aspects of animation start to wear off, you turn deeper 

into the characters and find yourself wanting to learn not only how to move, but how to 

act. When you get to that place, you need more tools and ideas to fuel your explorations.

Animation is clearly a full-body medium, and pantomime can take years to master. 

The face, and subtleties in acting such as the timing of a blink or where to point the eyes, 

can take even longer and be more diffi cult than conquering pantomime. Complex char-

acter, acting, and emotion are almost exclusively focused in the face and specifi cally in 

the eyes. When you look at another person, you look at their eyes; when you look at an 

animated character, you look at their eyes too. That’s almost always where the focus of 

your attention is whether you mean for it to be or not. We may remember the shots of the 

character singing and dancing or juggling while walking as amazing moments, but the 

characters we fall in love with on the screen, we fall in love with in close-ups.

Stop Staring is different than what you may be used to in a computer animation book. 

This is not a glorifi ed manual for software; this is about making decisions, really learning 

how to evaluate contextual emotional situations, and choosing the best acting approach. 

You’re not simply told to do A, B, and C; you’re told why you’re doing them, when you 

should do them, and then, how to make it all possible.

Why This Book
There is nothing else like Stop Staring available to real animators with hard questions and 

big visions for great characters. Most references have more to do with drawing and mus-

culature and understanding the realities of what is going on in a face than with the appli-

cation of those ideas. While that information is invaluable, it is not nearly tangible and 

direct enough for people under a deadline who need to produce results fast. Elsewhere, 

you can learn about all of the visual cues that make up an expression, but then you have 

Introduction



xvi ■  Introduction

to take that and dissect a set of key shapes you want to build and joints you have to rig. 

You’ll likely run into confl icting shapes, resulting in ugly faces, even though each of those 

shapes alone is fantastic.

Stop Staring breaks down, step-by-step, how to get any expressions you want or need for 

99 percent of production-level work quickly and easily—and with minimum shape confl ict 

and quick, easy control. You’ll learn much of what you could learn elsewhere while also 

picking up information more pertinent to your immediate tasks that you might not learn 

elsewhere. Studying a brush doesn’t make you a painter, using one does, and that is what 

this book is all about—the doing and the learning all at once.

Who Should Read This Book
If you’ve picked it up and you’re reading this right now, then you have curiosity about 

facial modeling, animation, or rigging, whether you have a short personal project in mind, 

plan to open your own studio, or already work for a big studio and just want to know more 

about the process from construction all the way through setup to good acting. If you’re a 

student trying to break into the industry, this book will show you how to add that extra 

something special—how to be the one that stands out in a pile of demo reels—by having 

characters that your audience can really connect with.

If you have curiosity in regard to creating facial setups, or just animating them, you’re 

holding the answer to your questions. I’ll show you how to get this stuff done effi ciently, 

easily, and with style.

Maya and Other 3D Apps

There are obviously some technical specifi cs in getting a head set up and ready for 

 character-rich animation, so to speak to the broadest audience possible, the instruction 

centers primarily around Autodesk’s Maya. The concepts, however, are completely pro-

gram-agnostic, and readers have applied the concepts to almost every 3D program there is.

How Stop Staring Is Organized
While Stop Staring will get you from a blank screen to a talking character, it is also orga-

nized to be a reference-style book. Anything you might want to know about the underlying 

concepts of the how and the why of facial animation is in Part I. Everything to do with the 

mouth—all animation, modeling, and shape-building—is in Part II. Part III takes you 
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through everything related to the brows and eyes. Part IV brings all of the pieces together, 

both literally and conceptually.

Part I, “Getting to Know the Face,” teaches you the basic approach used throughout 

the book. Each chapter in this part is expanded into detailed explanation in a later 

part of the book: Chapter 1 in Part II, Chapter 2 in Part III, and Chapter 3 in Part IV.

Chapter 1, “Learning the Basics of Lip Sync,” introduces speech cycles and visemes.

Chapter 2, “What the Eyes and Brows Tell Us,” defi nes and outlines the effect of 

the top of the face on your character.

Chapter 3, “Facial Landmarking,” brings in broader effects such as tilts, wrinkles, 

and even the back of the head!

Part II, “Animating and Modeling the Mouth,” refi nes the viseme list and sync tech-

nique, then shows how to build key shapes and set them up with an interface.

Chapter 4, “Visemes and Lip Sync Technique,” delves deeply into how to model 

for effective sync and shows that building good sync is less work than you thought 

but harder than it seems.

Chapter 5, “Constructing a Mouth and Nose,” attacks the detailed modeling 

you’ll need for a full range of speech shapes.

Chapter 6, “Mouth Keys,” shows you a real-world system for building key sets—

one that invests time in the right shapes early so you can later focus on artistry 

undistracted.

Part III, “Animating and Modeling the Eyes and Brows,” guides you through creating a 

tool to put the book’s concepts in practice beyond the mouth. From there you’ll learn 

how to create focus and thought through the eyes.

Chapter 7, “Building Emotion: The Basics of the Eyes,” shows you which eye 

movements do and don’t have an emotional impact—and how years of watching 

cartoons have programmed us to expect certain impossible brow moves!

Chapter 8, “Constructing Eyes and Brows,” guides you through building the eyeballs 

fi rst, then the lids/sockets, and connecting all of that to a layout for the forehead and 

eventually shows you how to make a simple skull to attach everything else to.

Chapter 9, “Eye and Brow Keys,” applies the key set system from Chapter 6 to the 

top of the face, bringing in bump maps for texture and realism.
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Part IV, “Bringing It Together,” takes all the pieces you’ve built in Parts II and III and 

brings them together into one head and then shows you how to weight and rig them 

for use.

Chapter 10, “Connecting the Features,” teaches you to take each piece of the 

head—eyes, brows, and mouth, plus new features such as the side of the face and 

the ears—pull all of it into a scene together, and attach them to each other cleanly.

Chapter 11, “Skeletal Setup, Weighting, and Rigging,” focuses on rigging your 

head, including creating the necessary skeleton and weighting each of your shapes 

for the most fl exibility in production. In this chapter, you’ll learn to use a system 

to control any eye and lid setup and how to create sticky lips.

Chapter 12, “Interfaces for Your Faces,” demonstrates the benefi t of arranging and 

automating your setup to make all your tools accessible and easy to use. There are 

ways to share interfaces as well as get very intricate shape relationships with very 

little work.

Chapter 13, “Squash, Stretch, and Secondaries,” takes all the concepts taught up 

to this point and turns them a little sideways. This chapter introduces a few key 

ideas and integrates them into the rig in a way that you’ll start to see your char-

acters really start to bend, and you’ll create a layer of control that can sit on top of 

any other rig.

Chapter 14, “A Shot in Production,” presents fi ve different scenes through the 

complete facial animation process, taking you inside the mind of three animators 

to see how and why every pose and move was made.

What’s on the Website

The Stop Staring website, www.sybex.com/go/stopstaring3, provides all of the tools and 

scene fi les you need to work through the techniques taught in this book—source images 

and audio, and even Maya interface controls that you can use as-is or practice with to learn 

to build your own. Click the Resources & Downloads link to access chapter fi les, resources, 

and extras. 

Use the chapter-by-chapter fi les as you walk through the step-by-step instructions on 

how to model parts of the face, rig them all to simplify your work, and then animate them 

quickly and naturally.

http://www.sybex.com/go/stopstaring3
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Resources include the head models, interface setups, and other elements of the scenes 

and shapes taught in the book. Here you’ll fi nd a new Maya shelf and scripts (MEL and 

Python) to speed up your work. 

You will also fi nd bonus movies that continue the demonstration of effective animation. 

And you get several extra sound fi les to practice animating your own work!





Before we start animating, building, or rigging anything, let’s be sure we’re speak-

ing the same language. In Chapter 1, I talk about talking, pointing out the things that are 

important in speech visually and isolating the things that are not. Narrowing our focus to 

lip sync gives a good base from which to build the more complicated aspects of the work 

later. In Chapter 2, I define and outline, in the same focused way, the top half of the face. 

In Chapter 3, we zoom back to the entire face—the tilt of the head, wrinkles being a good 

thing, and even parts of the face you didn’t know were important.

Each chapter in this part is expanded into a detailed explanation in a later part of the 

book: Chapter 1 in Part II, Chapter 2 in Part III, and Chapter 3 in Part IV.

CHAPTER 1 ■  Learning the Basics of Lip Sync

CHAPTER 2 ■  What the Eyes and Brows Tell Us

CHAPTER 3 ■  Facial Landmarking

Getting to Know the Face

PA R T  I





Learning the Basics of Lip Sync

C H A P T E R  1

In modeling for facial animation, mix and match is the name of the game. 

Instead of building individual specialized shapes for every phoneme and expression, 

like for an F or a T, we’ll build shapes that are broader in their application, like wide or 

narrow, and use combinations of them to create all those other specialized shapes. On 

the animation front, it’s all about efficiency. You want to spend your time being creative 

and animating, not fighting with the complexities that often emerge from having a face 

with great range. It doesn’t sound like there’s much to these concepts for modeling and 

animating, and, yeah, they really are small and simple—but they’re huge in their details, 

so let’s get into them.

Before we can jump into re-creating the things we see and understand on faces, we 

need to fi rst identify those things we see and understand. Starting on the ground fl oor, 

this chapter breaks down the essentials of lip sync. Next, we’ll go into how basic speech 

can be broken into two basic cycles of movement, which is what makes the sync portion 

of this book so simple. Finally, at the end of this chapter, we’ll take those two things—

what’s essential and the two cycles—and build them into a technique for animating.

 ■ The bare-bones essentials of lip sync

 ■ The two speech cycles

 ■ Starting with what’s most important: visemes 

 ■ Building the simplest sync
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The Essentials of Lip Sync
People overcomplicate things. It’s easy to assume that anything that looks good must also 

be complex. In the world of 3D animation, where programs are packed with mile after 

mile of options, tools, and dialog boxes, overcomplication can be an especially easy trap 

to fall into. Not using every feature available to you is a good start in refi ning any tech-

nique in 3D, and not always using the recommended tools is when you’re really advancing 

and thinking outside the box. Many programs have controls and systems geared for facial 

animation, but you can usually fi nd better tools for the job in their arsenals.

If you’re fairly new to 3D, and have dabbled with lip sync, it has probably been frus-

trating, complicated, diffi cult, and unrewarding. In the end, most people are just glad to 

be done with it and regret deciding to involve sync in their project. We’re starting to see 

some amazing results come from facial motion capture techniques, but at least for now, 

that’s probably beyond the cost range for readers of this book. Automated techniques are 

always improving too, but so far, they aren’t keeping up with what a good animator or 

capture technique can deliver.

Don’t despair. I will get you set up for the sync part of things quickly and painlessly 

so you can spend your time on performance (the fun stuff!). If your bag is automation, 

there’s still a lot of information in here you can use to bump the quality of that up too.

When teased apart properly, the lip sync portion of facial animation is the easiest to 

understand because it’s the simplest. You see, people’s mouths don’t do that much during 

speech. Things like smiles and frowns and all sorts of neat gooey faces are cool, and we’ll 

get to them later, but for now we’re just talking sync. Plain old speech. Deadpan and emo-

tionless and, well, boring, is where our base will be. Now, you’re probably thinking, “Hey! 

My face can do all sorts of stuff! I don’t want to create boring animation!” Well, you’re 

right on both counts: Your face can do all sorts of things, and who really wants to do bor-

ing animation? Nobody! For the basics, however, this is a case of learning to walk before 

you can run. For now, we’re not going to complicate it. If we jumped right into a world with 

hundreds or even thousands of verbal and emotional poses (which is how they do it in the 

movies), we’d never get anywhere. So, to make sure you’re ready for the advanced hands-on 

work later, we’re focusing on the most basic concept now: bare-bones lip sync. When deal-

ing with the essentials of lip sync and studying people, there are just two basic motions. The 

mouth goes Open/Closed, and it goes Wide/Narrow, as illustrated in Figure 1.1.

Figure 1.1

A human mouth in 

the four basic poses
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At its core, that’s really all that speech entails. When lip-syncing a character with a 

plain circle for a mouth (which we’ll do in just a minute), the shapes in Figure 1.2 are all 

that’s needed to create the illusion of speech.

Your reaction to this very short list of two 

motions might be, “What about poses like F where 

I bite my lip, or L where I roll up my tongue?” 

Ignoring that kind of specifi city is precisely the 

point right now. We’re ignoring those highly spe-

cialized shapes and stripping the building blocks 

down to what is absolutely necessary to be under-

stood visually. If these two ranges—from Open 

to Closed and Wide to Narrow—are all you have 

to draw on, you become creative with how to uti-

lize them. Things like F get pared back to “sort-of 

closed.” When you animate this way and stop the animation on the frame where the “sort 

of closed” is standing in for an F, it is easy to say, “That’s not an F!” But in motion, you 

hardly notice the lack of the specifi c shape—and motion is what I’m really talking about 

here. You should be less concerned with the individual frames and more concerned with 

the motion and the impression that it creates. For most animators, there is a strong instinct 

to add more and more complexity too early in the lip-sync process, but too much detail in 

the sync can actually detract from the acting.

Animating lip sync is all illusion. What would really be happening isn’t nearly as rele-

vant as the impression of what is happening. How about M? You may be thinking, “I need 

to roll my lips in together to say M, and I can’t do that with a wide-narrow-mouth-thing-

amajig.” Sure you can, or at least you can give the impression in motion that the lips are 

rolled in—just close the mouth all the way—and that’s usually going to be good enough. 

When you get the lip sync good enough to create an impression of speech and then focus 

your energies on the acting, others will also focus on the acting, which is precisely what 

you want them to do.

Analyzing the Right Things

Let me take you on a small real-world tutorial of what is and what is not important in 

speech.

Animators have a tendency to slow things down to a super-slow-mo or frame-by-

frame level and analyze in excruciating detail what happens so as to re-create it. This 

is not necessarily a bad thing, but here’s an example of how that can break down as a 

method: Look in the mirror, and then slowly and deliberately overenunciate the word 

pebble: PEH-BULL. You’re trying to see exactly what happens with your face. Watch all 

the details of what your lips are doing: the little puff in your cheeks after the B; the way 

Figure 1.2

A circular spline 

mouth in the same 

four basic poses
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the pursing of your lips for P is different than for B; how your tongue starts its way to 

the roof of your mouth early in the B sound and stays there until just a split second after 

the end of the word. You’d think that all these details give you a better idea of how to 

re-create the word pebble in animation, right? Wrong! Most often, that would be exactly 

the wrong way to do it. It would be the right way to animate the word pebble if, and only 

if, a character was speaking slowly and deliberately, and overenunciating. This hopefully 

illustrates how a mirror can be misleading if used incorrectly. It can very easily lead to 

overanalysis, and then to animation that looks poppy and disjointed. This time, at regu-

lar, comfortable, conversational speed, say, “How far do you think this pebble would go 

if I threw it?” How did the word pebble look that time? Check it out again, resisting the 

urge to do it slowly or deliberately. As far as the word pebble is concerned in this context, 

the overall visual impression is merely closed, a little open, closed, a little open. That’s it. 

In a regular delivery of that line, the word pebble will generally look the same as the word 

mama or papa. Say the sentence twice more, using the word mama and then papa in place 

of pebble and compare them. Try not to change what your mouth does, but instead notice 

that opening and closing the mouth are the most signifi cant things happening during 

pebble, mama, and papa. The mouth doesn’t even open wide enough to see a tongue, so 

there’s no need to worry about it. Animating things you think should be there, but in 

context are not, would be like animating a character’s innards. You can’t see them, so 

animating them would be a silly waste of the time you could otherwise spend on—you 

guessed it—the acting.

Not just for our pebble, but in the vast majority of situations, the Opens and the 

Closeds are the most important things a mouth does. That’s why puppets work. Does it 

really look to anyone like a puppet is actually saying anything? Of course it doesn’t, but 

when a skilled puppeteer times the opening and closing of the mouth to the vocals, your 

brain wants to make that connection. You want to believe that the character is talking, 

and that’s why the single most important action in the word pebble and this entire system 

is simply Open/Closed.

This is how you properly focus on the right things in basic sync: Search for the overall 

impressions, and fi ght the urge to bury yourself in the details too quickly.

Speech Cycles
This approach of identifying the two major cycles and visemes (a term you’ll learn more 

about in just a moment) is likely very different than what you know now if you come 

from an animation background. If you’re looking for phonemes and a letter-to-picture 

chart, you’re going to be disappointed. In this approach, there is no truly absolute shape 

for every letter, and in a system like this, to point you in such a direction would do far 

more harm than good, despite what you might think you want to see. Each sound’s shape 

is going to be unique to its context, and you’ll learn to think of it not as a destination 
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shape, but as the sum of its critical components. To start, let’s talk about the two major 

speech cycles.

In its simplest form, there are two distinct and separate cycles in basic sync: open and 

closed, as in jaw movement, and narrow and wide, as in lip movement.

When I use the word cycle, I’m merely referring to how the mouth will go from one shape to 

the other and then back again. There are no other shapes along the way. The mouth will go 

open, closed, open, closed; and the lips will go wide, narrow, wide, narrow.

These two cycles don’t necessarily occur at the same time, nor do they go all the way 

back and forth from one extreme to the other all the time. The open-and-closed motions 

generally line up with the puppet motion of the jaw, or fl ow of air—with almost any 

sound being created—whereas the wide-and-narrow motions have more to do with the 

kind of sound being created. For example, the following chart shows the Wide/Narrow 

sequence you get with the sentence “Why are we watching you?”

WORD WIDE/NARROW SEQUENCE

Why Narrow, wide

Are No change in shape

We Narrow, wide

Watching Narrow, slightly wide

You Narrow

Simple, right? Now take a look at the jaw, or the Open/Closed cycle described in the 

next chart. In this case, Closed refers to a position not completely closed, but closer to 

closed than to open.

WORD OPEN/CLOSED SEQUENCE

Why Closed, open, closed

Are Closed, open, closed

We Closed, slightly open

Watching Closed, open, closed, slightly 
open, closed

You Closed; no change

That’s it for the essentials. The backbone of this book’s lip-sync technique has to do with 

this simple analysis of the Wide/Narrow and Open/Closed cycles. You will be adding more 

and more layers to create complex, believable performances, but that is all going to be based 

upon this foundation. Taking the lead from the human mouth, I’ve based this approach on 

the “simpler is better” mindset. Your mouth is lazy. If it can say something with less effort, 

it will. In contrast, you’ve probably had textbooks, teachers, and/or tutorials tell you that for 

good sync, you need shape keys that include things like G. My question is, why would you 

build a shape for or pay any special attention to the letter G? Whether it’s a hard G or a soft 

G, you can say it with your mouth in any of the shapes shown in Figure 1.3.
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What this tells us is that G has few visual requirements, so it won’t be something we 

build a specifi c shape for. Further, we just proved that any single pose we picked would 

already be wrong two-thirds of the time, even in our small test. Given that, even if we did 

want to build a G, how would we ever pick a single shape?

Both G sounds are created invisibly—solely using mechanisms inside the mouth, not 

by the lips or even noticeable open/closed cues. This G example is here to begin to illus-

trate what is and, more importantly, what is not a viseme.

Starting with What’s Most Important: Visemes
For this noninclusive approach, where you’re trying to exclude extraneous mouth-to-

sound pairings, something you’ll need to know is what must be included. There are 

certain sounds that we make that absolutely need to be represented visually, no matter 

what. These are called visemes. Examples of visemes are Narrow for OO, as in food, and 

Closed for M, as in mom. You just can’t make those sounds without those contortions. 

Looking back, do you think G is a viseme? It isn’t. It couldn’t possibly be any less of a 

viseme. It requires no contortion, and it did not suffer from any other contortions. It 

is visually meaningless. There are going to be more visemes to address than the Open, 

Closed, Wide, and Narrow variety I’ve touched on, but even this greater list of must-see 

shapes can be “cheated” to fi t into the simple circle-mouth setup you’ve seen and are 

about to build.

Why Phonemes Aren’t Best for CGI

Phonemes work fantastically in classical animation, where nothing comes for free and 

every frame has to be drawn. Used merely as a guide, with an animator drawing a new 

picture for each frame, phonemes are great. In CGI, when you’re working with phonemes 

as actual shapes, each a discreet pose in the rig, sync animation tends to end up overly 

choppy, and counteranimation becomes too large a portion of the work. In other words, 

when phonemes are an idea, they can and do work very well. When phonemes are unique 

physical manifestations built deep into the core of a character rig, they can and often do 

just get in the way of good sync.

Figure 1.3

All varieties of G
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In the search for a better system for CGI sync, something became very apparent: There are 

three different kinds of sounds you can make during speech, and not all of them are easy 

to see! You’ve got lips, a tongue, and a throat. Phoneme-based systems lump all of these 

sounds together, and that is where the problems start. The only sounds you absolutely have 

to worry about are the sounds made primarily with the lips. I say “primarily” because combi-

nations of all these ways to make sounds occur all the time. Also, you could argue that your 

throat makes all sounds, but that would be an intellectual standpoint, not an artistic one. It 

would be like saying we should include an X-ray of the lungs in sync—and, we’re not going 

to be doing that!

Phonemes are sounds, but what matters in animation is what can be seen. Instead of 

phonemes, of which there are about 38 in English (depending on your reference), the 

techniques we’ll be using in this book are based on visual phonemes, or visemes. Visemes 

are the signifi cant shapes or visuals that are made by your lips. Phonemes are sounds; 

visemes are shapes. Visemes are all you really need to see to buy into a performance. 

You obviously cue these shapes based on the sounds you hear, but there aren’t nearly as 

many to be seen as there are to be heard. The necessary visemes are listed in Table 1.1. 

Remember that these are shapes tied to sounds, not necessarily collections of letters 

exactly in the text.

V I S E M E E X A M P L E  S O U N D S R U L E

B,M,P / Closed murder, plantation, cherub Lips closed

EE / Wide cheese, me, charity Mouth wide

F,V fire, fight, Virginia Lower lip rolled in

OO / Narrow dude, use, fool Mouth narrow

IH trip, snip Sometimes taller or wider than surrounding shapes

R car, road Sometimes narrower than surrounding shapes

T,S beat, traffic Sometimes taller or wider than surrounding shapes

Words are made up of these visemes, even if they aren’t spelled this way. For example, 

the word you is comprised of the two visemes EE and then OO, to make the EE-OO sound 

of the word. As you move forward in this book, you’ll learn that if there is no exact viseme 

for the sound, you merely use the next closest thing. For instance, the sound OH, as in 

M-OH-N (moan), is not really shown on this chart, whereas OO is. They’re not really the 

same, but they’re close enough that you can funnel OH over to an OO-type shape.

Table 1.1 includes just seven shapes to hit, and only a few of those are their own unique 

shape to build! Analysis and breakdown of speech has just gone from 38 sounds to 

account for to only seven visemes. Some sounds can show up as the same shape, such as 

UH and AW, which need to be represented only by the jaw opening.

Table 1.1

Visemes 
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Open Mouth Sounds

Many sounds have no real shape to them, so they’re out as visemes. Another group of 

sounds have no shape in the sense that the lips aren’t contorting in a particular way, but 

they have the common characteristic that the mouth must be open. These sounds are 

listed in Table 1.2. I don’t consider these visemes but instead refer to them as open or 

jaw sounds. Visemes as we identify and animate them are really aspects of lip positions, 

not whole mouth positions. Because the jaw, and therefore the mouth, is open in many 

shapes, I’ve just kicked those shapes out of the viseme club, which makes things simpler.

For example, an OH sound (which should be read 

as a very short OH, not like the word oh, which would 

be OH-OO) is just a degree of Narrow and some 

Open—which is really the same as an OO sound but 

with different amounts of Narrow and Open. Instead 

of referring to sounds as their phonetic spellings, 

such as OH or AW, I like to break them down further to their components. OH and OO 

have the same ingredients, but they’re mixed in different amounts. By separating things 

out into some basic elements like that, you can animate faster and better and more pre-

cisely tailor your shape to the sound you hear. Again, this isn’t saying to break down OH 

in time by opening it fi rst and then making it narrow, as in OH-OO; it’s saying to fi gure 

out the recipe for OH using Wide, Narrow, Open, and Closed. 

When we identify visemes, we really are ignoring the open-mouth portion of open-

mouth sounds. After we fi nish quickly keying and identifying the visemes, we go back to 

the start and add in the jaw motions. By treating these separately, we can move through 

animations very quickly. If your only goal is visemes, you can burn through a long ani-

mation extremely quickly. It doesn’t look like much at this point, but you are left with a 

simple version of the lip sync that you can then build on simply by going back and identi-

fying where the jaw must be open.

This approach is much faster than meticulously trying to get every sound right as you 

move through your animation one frame at a time. This way, you end up at a jumping-off 

point for fi nessing very quickly. The time you spend animating sync and expression will 

be more heavily weighted toward the quality.

Disclaimer: The choices of what is and is not important are based on my own experience. 

This is not torn from another book, university study, website, or anything else. The way I 

break down words isn’t even a real phonetic representation; words are presented this way 

here because if you’re like me, those phonetic alphabet symbols with joined letters and little 

lines and marks all over them in dictionaries don’t mean much.

S O U N D E X A M P L E  S O U N D S

UH fun, some, thunder

AH blast, bat, Vancouver

OH snow, foe

AW oxford, golly, lawn

Table 1.2

Example open 

mouth sounds



Starting with What’s Most Important: Visemes ■  11

Visemes Aren’t Tied to Individual Sounds

One viseme shape can represent several sounds as read. For example, you might not read 

the AW in spa and draw as the same letters, but you can represent them with the same 

visual components. This is going to give you fewer things to animate and keep track of, 

leaving you more time to be a performer.

Visemes have certain rules that must be followed. For example, you can’t say B or M 

without your lips closed, you can’t say OO without your mouth narrow, and so forth. 

These rules were listed previously in Table 1.1, and I cover them in further detail in Part 

II of this book.

Now, this isn’t to say that for every F sound you’ll need the biggest, gnarliest, lower-

lip-chewingest, gum-baringest, spit-fl yingest F shape—quite the contrary, you just need 

to make sure something, anything, “F-like” happens in your animation to represent that 

sound. That’s what visemes are: the representation of the sounds through visuals that 

match only the necessary aspects. Visemes are not entire poses. F is not a shape—it is part 

of a shape. The whole shape may be smiling or frowning, wide or narrow, but the lower 

lip is up and the upper lip is up, giving you what you need for an F.

Representative Shapes

You may notice some disparity between the Wide/Narrow–Open/Closed distinctions and 

the viseme set, which I summarize in Table 1.3. But as long as you represent the viseme in 

some way, you’re all right.

V I S E M E D E S C R I P T I O N S C H E M A T I C

B, M, P / Closed Closed

EE / Wide Somewhat open and wide

F, V Somewhat open

OO / Narrow Somewhat narrow and somewhat open

IH Somewhat wide and open

R Sometimes narrower than the shapes around 
it, if they’re not already narrow

T, S Sometimes wider than the shapes around it, 
if they’re not already wide

Table 1.3

The visemes’ rep-

resentation on 

an Open/Closed 

 Narrow/Wide mouth
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Most of these are what I’ll call “absolute” shapes: EEs are wide, but they don’t neces-

sarily need to be the widest shape ever—they just need to be identifi ed as being wide. 

Same with OOs or OHs. They don’t need to be the narrowest, just easily identifi able as a 

narrow pose. That’s how the system works. Instead of creating 38 unique keys that con-

tort the whole mouth into an unmistakable shape, we use fewer, simpler components that 

can be combined in different recipes to create those bigger unmistakable shapes. Working 

this way gives us far more fl exibility to customize each recipe to each performance, with 

much less work than it would be to create a specifi c shape for each sound and then also 

have to layer other things on top to customize it or fi ght confl icts.

Relative Shapes

There are shapes that are relative. To make this distinction clear, in Table 1.3, anything 

with an er in its description is a relative shape. An OO sound is a narrow shape; it’s abso-

lute. An R is simply narrower. Usually, that just means a shift in the direction of Narrow. 

That said, absolute shapes take precedence over relative shapes. A narrower between two 

narrows need not get narrower because it is less important. Sometimes, in that situation, 

a narrower may even go wider so as to strengthen the surrounding narrows. Absolutes 

can occasionally become relative if they are piled up next to each other.

Here’s an example of absolutes becoming relative. In the phrase “How are you?” the 

OO in you is not as narrow as the OO of you in “Do you chew?” In the latter, because all 

the sounds are OOs, there need to be variations in the intensity, and the OO in you is the 

strongest.

The process of deciding which shapes take precedence in strings of similar sounds is 

explained in Chapter 4, “Visemes and Lip Sync Technique.”

If you’re a little confused, that’s all right—understanding comes with practice. A lot 

of the system involves looking at a sentence and, instead of trying to defi ne the shapes in 

absolutes, seeing them in relation to the previous shapes and the shapes that follow.

“Who are you and what are you doing?”: Wide/Narrow

We know that we can cheat our visemes using just Wide/Narrow/Open/Closed, as per 

Table 1.1 and Table 1.2, so now we need some practice actually identifying some of those 

visemes in an example.

I use the phrase “Who are you and what are you doing?” as an example here because 

it has all sorts of Wide/Narrow travel. I’ll identify the Wide/Narrow sequences fi rst, and 

then do the Open/Closed pass in the next section. I’ve included images with both Open/

Closed and Wide/Narrow to make it easier to follow, but you should focus on the width 

more than the height in this section. Much of the information and reasoning here involves 

things not yet explained—but rest assured, these things are going to be explored later.
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The term rest in the following chart refers to the width of the mouth as it is at rest, in 

the default position, but it does not necessarily mean Closed. Another way to describe rest 

would be to say it is neither particularly Wide nor Narrow. 

WORD WIDE/NARROW SEQUENCE

Who Rest, Narrower

Are Little Wider (rest)

You Narrower

And Wider (rest)

What Narrower, rest

Are No change in width

You Narrower

Doing Narrower, Wider

When I talk about working in passes, I mean going through the process from start to end, 

dealing with only one goal, and then returning to the start to go through a second or third 

time with a different goal in mind. To properly grasp sync by viseme, I recommend that you 

work in the passes described. By pushing the Open/Closed analysis and posing to the sec-

ond pass, you reduce the temptation of overcomplication. When your first pass really doesn’t 

look like much, you’re unlikely to noodle with it too much!

who  I started with rest, because without it, you wouldn’t see that the narrow OO shape 

to follow is narrower than anything. In other words, by leaving the mouth at rest for a 

moment, I created a reference point for the OO shape to look narrow in context.

are  This is wider. Being exclusively affected by the Open/Closed shape of the mouth in 

this case (the main sound being AW, which is an open mouth/jaw sound), this is made 

wider not because it needs any particular Wide/Narrow, but instead because it’s sand-

wiched between two OOs. With something wider between them, both OOs will have 

more punch. If you’re wondering why this has no need for a specifi c Wide/Narrow, it’s 

because R is relatively narrower, not just narrow. R should generally be narrower than its 

surrounding shapes, but because both of its surrounding shapes are already narrow, it 

gets cancelled out.

you  This is narrower and has an OO sound that needs to be represented, but that’s it—

nothing fancy. A true viseme breakdown would be from EE to OO, EEYOO, but I went 

slightly wider in are to enforce the OO in this word, so that aspect of starting wider was 

already taken care of.

and  Again, this needs no specifi c Wide/Narrow shape, if we’re referring to our viseme 

list looking for a match. So I widened it to make the OO sounds around it look narrower. 

This concept of shaping the mouth opposite to shapes that precede or follow the sound 
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is called (not surprisingly) opposites, and it’s explained in Chapter 4. Opposites is an idea 

not unlike anticipation.

what  This has two shapes. With the w portion of the word, we need an OO shape—it’s a 

viseme. With the ut portion of the word, UH-T, we’ve hit T. Like R, the T is relative. We 

widen the mouth on this sound to show that another viseme besides UH is present. This 

shape doesn’t need to be anything specifi c; it’s just wider than UH.

are  Like the previous are, this one’s tricky. It’s infl uenced only by Open/Closed, so there’s 

nothing characteristic that needs to be done with Wide/Narrow. We’re going to use this 

sound like many of the preceding shapes, to emphasize its surrounding shapes. Because 

the next sound is an OO and we’re already at a somewhat wide shape, we don’t want to 

narrow it because that will take away from the impact of the next sound. We don’t want 

to widen it either, because that would indicate a viseme, which it’s not. Instead, we “hold” 

the shape we already have. It may not seem like it, but this reasoning is a subcategory 

of opposites called stepping, also explained in Chapter 4. Briefl y, stepping is used when 

you’ve got multiple similar shapes in a row. You can pause on each one briefl y to give each 

a moment of its own and then move on.

you  As before, this sound is in the easy territory of a basic viseme. OO viseme = nar-

rower key. The EE sound in the word you only comes into play when the word is at the 

beginning of a sentence or after a long pause.

doing  For the do portion, we need to consider the surroundings before we can choose 

what to do. At the end of the preceding word we went narrower. This sound should also 

be narrower, but by narrowing twice in a row, we risk not seeing the fi rst shape as we 

breeze right by it to even narrower. This is where stepping comes into play again. You 

may need to take some strength away from the OO in you to allow the OO in do to be 

narrower. The ing portion is wider—partly because IH is a viseme, and also because ing 

is most defi nitely not an OO sound. Sometimes we need to key away from surrounding 

sounds as much as we need to key into them.

“Who are you and what are you doing?”: Open/Closed

Now take a look at the Open/Closed patterns for “Who are you and what are you doing?”

WORD OPEN/CLOSED SEQUENCE

Who Open, semi-closed

Are Open, semi-closed

You Open, semi-closed

And Open, semi-closed

What Open, semi-closed

Are Open, semi-closed

You Open, semi-closed

Doing Open, semi-closed
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Hmm, that’s interesting. It looks like we’re seeing the same motion over and over. This 

is a bit of an oversimplifi cation because of timing and strength of the motions, but in 

essence, the Open/Closed cycle is going to be a function of syllables. The Open/Closed 

should be treated like a sock puppet. If all we had as a tool to work with was Open/

Closed, we should still be able to convince people that the words are coming out of the 

character’s mouth.

The Simplest Lip Sync
You’re ready for your fi rst sync tutorial!

We don’t want to get bogged down in math expressions and fancy heads and crazy 

shapes just yet, so for now we’re going to do some very basic point-pulling and rigging.

Every practical instruction needs a tool, but you can use any of several good 3D animation 

programs. For my hands-on tutorials, I use Maya, but the principles will carry over to other 

software—you just may have to do a little bit of digging to find the specific buttons and 

tools you need for this and other work that will follow.

Creating a Sync Tool 1: Shapes

First we’re going to breeze through creating our shapes. Then, I’ll have you create a sim-

ple circle and a set of Wide/Narrow and Open/Closed keys along with an interface. With 

this little model in hand, you can start on some of the early practical work of the book. If 

you would rather not build it yourself (although I highly recommend that you do), you 

can load the fi nished setup from the book’s website—in the Chapter 1 folder, look for 

SplineMouth.ma.

Units! For the duration of the book, I speak in terms of 24 frames per second (fps) and the Y 

axis as the world up.

 1. Create a circle of eight points. In Maya, choose Create ➔ NURBS Primitives ➔ 

Circle ❑.

 2. In the options window, select Z as the Normal Axis option (this makes the circle 

upright as opposed to flat), and leave the rest of the options at their defaults.

 3. Name the circle Mouth.

 4. Modify the shape so that it looks almost like a flat line. (It is very important not to 

just scale the object; make sure you’re manipulating CVs.)

 5. Duplicate the Mouth object twice, so you end up with 

three separate objects. Move the new objects away from 

each other and the original.
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 6. Select one of the duplicates and name it OpenClosed. In 

component mode, reshape it to look like an open mouth. 

 7. Select the other duplicate and name it WideNarrow. In com-

ponent mode, reshape it to be wider. Be sure to include all 

the points in the widening, not just the end ones.

 8. Now that you have your shapes, select the two duplicates and then Shift+select 

Mouth last. In the Animation module, select Create Deformers ➔ Blend Shape, using 

the default options. This assigns OpenClosed and WideNarrow as shapes to be used 

by the object Mouth.

 9. Select Mouth again, and in the Channel Box under Inputs, highlight blendShape1. 

Rename it MouthShapes.

Okay, that’s it—we have the art side of things ready to go. These are the shapes we’ll 

use in your fi rst setup.

Creating a Sync Tool 2: Setup

All we’ll be doing right now is linking the shapes we’ve built to one simple control mech-

anism so that we can have Mouth morph into each of these shapes and combinations of 

them in a very user-friendly way.

We won’t be directly working in the blend shape editor. Instead, we’ll be using a home-

made interface that employs a scene object to control the shapes. I’ll refer to this one and 

others like it as sliders. The main reason for doing things this way is so that you can easily 

tie multiple shapes onto controls. (Chapter 12 is dedicated entirely to creating interfaces 

using MEL and Python scripts to set up your own character’s head with ease.)

If you are a MEL guru or expression wizard, this example setup may seem sloppy or too 

simple; it’s designed to be easy and accessible. If coding talents are at your disposal, feel free 

to re-create this in any manner you see fit, but do go through and set up the described rig to 

get a feel for the functionality. 

 1. Create a locator and duplicate it. Make locator2 the child of locator1.

 2. Rotate locator2 to 45º in Z and scale it to 2,2,2. This is just to make it more 

 selectable.

 3. Rename locator2 MouthControl.

 4. Open the Attribute Editor and select the MouthControl tab. Then open Limit 

 Information ➔ Translate. (When you open the Attribute Editor, it defaults to Rotate, 

so be sure you’re doing this under Translate!)



The Simplest Lip Sync ■  17

 5. Check all the boxes and fill them in as shown in the screen 

shot, limiting the motion in X from –1 to 1, in Y from –1 to 0, 

and in Z from 0 to 0.

 6. Move locator1 out of the way of the mouth. MouthControl, 

being the child, should follow. (As I’m sure you’ve guessed, 

MouthControl will be how we manipulate the shapes on 

Mouth.)

 7. Select Mouth, and then in the Channel Box under Inputs, highlight MouthShapes.

 8. Go to Window ➔ Animation Editors ➔ Expression Editor.

 9. In the Objects window on the left, highlight MouthShapes. You should see 

 WideNarrow and OpenClosed appear in the Attributes window to the right (along 

with “envelope,” which you can just ignore). Highlight the WideNarrow attribute. In 

the Expression box near the bottom, type the following:

MouthShapes.WideNarrow = MouthControl.translateX

Maya is case-sensitive, so be careful. Click the Create button at the bottom left. If 

it worked correctly, you should be able to move the control side to side and see the 

mouth widen and narrow.

 10. Highlight the OpenClosed attribute. In the Expression box near the bottom, 

type this:

MouthShapes.OpenClosed = -MouthControl.translateY

Be sure you include the minus sign before MouthControl. If it worked, you should be 

able to move the control down and see the mouth open.

That’s it. You’re done messing around with expressions! Now you have a super basic 

slider interface to work with—but hey, it’s a rigged mouth! The 45-degree rotated locator 

that you renamed MouthControl is now a slider for Mouth that works in two dimensions, 

X and Y.

This mouth rig is pretty simplistic. Right now there is really only one “shape”—

Wide—and you’re creating the Narrow by telling Maya to do the opposite. Pulling 

the slider left, you’ll see the “fake” Narrow shape. That plus some Open/Slider Down 

should create a pretty good OO shape. If it’s not quite how you want it, unhide the object 

WideNarrow and widen it, which will in turn affect Mouth’s shape. Since in Narrow 

we’re looking at the opposite of the WideNarrow (which is Wide), the wider you make 

Wide, the narrower Narrow can be. Backwards-tastic!
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Using the Sync Tool

In this Maya scene, we’re going to continue using the slider, the shapes that slider con-

trols, and what we’ve learned about syncing by viseme to take all of it for a test run. Let’s 

do a silent practice word, why, which is one of the easiest for this particular rig. 

If you’re finding that the frame numbers aren’t lining up for you, give your preferences a look 

and make sure they’re at 24 fps; film. In Maya, you can find the option for frame rate under 

Windows ➔ Settings/Preferences ➔ Preferences ➔ Settings. Other programs will have this set-

ting, but you may have to poke around a bit to find it.

First analyze the word by sound and equate that with visemes. Sound out why and you 

should end up with something like OO-UH-EE. OO and EE each need specifi c shapes, 

whereas UH is merely open. The way I like to do things is to fi rst key the Narrow/Wide 

stuff and then go back and get the Open/Closed stuff. That said, this sync is so incredibly 

short we’re just going to set the height as we go. The goal here is to whet your appetite 

with sync and these sliders. By the end of the book, you’ll have an array of sliders hooked 

up to a myriad of shapes and a great character face to play, or even work, with.

In your scene, on frame 0, set a key with your control at 0,0 positionally. Your mouth 

should be in its default state: Closed, halfway between Narrow and Wide, much like in 

Figure 1.4. If yours doesn’t match this perfectly, close enough is good enough. This fi rst 

key is something referred to as capping and will be discussed in more detail later.

Now on frame 10, move the slider down and to the left, until it looks like a good OO. 

X, Y values of –1, –0.2 should be about right, as in Figure 1.5. Set a key! You’ve just set the 

OO part of why, or of OO-UH-EE.

Now go to frame 30 and move the slider to the right. That should put it at 1, –0.2, as in 

Figure 1.6. Set a key! You’ve just set the EE part of why. All that’s left to do is take care of 

the UH part.

Moving back to frame 20, simply pull the control down so that it opens the mouth in 

the middle of the word, as in Figure 1.7. Try –1 in Y. Set a key! You’re done.

You’ve keyed the visemes in the word why: OO-UH-EE. Play it through a couple of 

times—not bad for a few seconds’ work. Identifying visemes all on your own steam and 

working through the special cases will take a little time, but not too much.

Now, I recommend going back and looking at the phrases we’ve dissected in this 

chapter, using your new toy. This little rig really is the start of how we’re going to get 

into some very complicated performances, and it illustrates quite well the less-is-more 

approach I’m preaching. There will soon be an army of sliders and controls just like this 

one, each custom-made for different motions and shapes.

The setup we just did could directly be translated to work on some beautiful shapes 

and characters. It’s just a matter of getting them built so we can use them. We’re only 

playing with a circle for now, but that’s so you can get some practice with the basic 

Figure 1.4

A default mouth

Figure 1.5

OO of OO-UH-EE

Figure 1.6

EE of OO-UH-EE

Figure 1.7

UH of OO-UH-EE


