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Imagine you have rummaged through the drawers of a dusty old studio
animation desk and found inside a rare personal notebook that had in it all
the core secrets of movement. Imagine if all those core secrets told you
everything you’ll ever need to know to become a master animator yourself.
Imagine that these notes were clearly written down, illustrated, and easy
to understand—as if the author of the notebook wrote them down as he
learned those key secrets from his own teacher. That is what | hope you’ll
find when you open the pages of this book!

It has to be said that | have a passion for teach-
ing -animation—traditional -or-digital!-In-every
book I've written | tried to consistently improve
the ways | teach the core underlying principles
and process of animated movement. More
recently | decided to put my collection of per-
sonal notebooks into individual,-downloadable
e-tutorials that teach specific principles of
movement in the best and most comprehen-
sive ways | can. Consequently 12 separate
e-tutorials now exist via Focal Press online, so
that if anyone-wants to-learn just about basic
walks, runs, jumps, anticipation, flexibility, and
so on, he or she can download that particular
individual tutorial at the click of a mouse, day
or night, anywhere around the world. It then
occurred to me that not everyone has easy
access to the Internet or is keen to purchase
products online, so | got to thinking that per-
haps | should provide a printed cover version of
my notebooks, too. This is it, new and improved
and focused entirely on the printed word.

Some of the material in this book will cer-
tainly be found my other books. But | believe |
have now found a way to explain it better, with
added information-and-illustrations- to- make

this particular learning experience unique—
perhaps-my best ever.-|-hope that-each chap-
ter in this book offers perfect foundational
textbook material for faculty and students
involved in the teaching and learning of anima-
tion. | also hope that it provides the core mate-
rial -for-my- own-personal dream—an- online
atelier-style studio/academy that teaches and
celebrates the traditional art form of hand-
drawn animated movement. Of course, only
you can decide if | have indeed achieved my
best teaching approach to date. If nothing
else, | hope you'll find the process of learning

~ from my notebook as enjoyable as it was for

me when discovering, compiling, and refin-
ing all the material myself. | guess the proof of
this particular pudding will appear through the
results you'll get from following my advice.

Many of the illustrations found here are those
| had used previously, although some have
been revised. Some illustrations have been
replaced, and some are brand new. Yet all
have been pretty much drawn freshly for the
purposes of this book, so there is a new and
consistent design theme running throughout
wherever possible.




The companion website (www.animators
notebook.com) material consists entirely of
pencil animation and other tests | have pro-
duced to demonstrate core principles for my
previous books or.master classes, as well as
miscellaneous clips from commercials or films
| have made. | particularly hope you enjoy
viewing this film as much as | enjoyed animat-
ing it for you. Although very simple in style and
format, it actually uses all -the principles | will
explain in this book, proving that they can work
in any style, whether that be 3D, stop-frame, or
any other forms of contemporary animation.

Lastly, | am presuming that you are reading this
book because you want to learn animation, or
you are considering enrolling in-an animation

school program, or you want to supplement
~ the education you are currently receiving. If so,
| have included a three-part appendix on the
companion website that might be of help to
you. The first part of the appendix contains a
shortened version of aprivately published book
(Jumping Through Hoops: The Animation Job

=5

This booK inclodes companion

\ ebsite (www.animatorsnotebook

_com) with animation examples, a
" three—part appendix; and -‘W\Ofe..
Whenever yov See the Web Icon in the
book, the website has more to Offclf,
[ike an animated example of a-.particular
movement described in the fpook

’s text.

Introduction

Coach; ISBN 970-0-557-78618-3; www.anim-
books.org) about getting a‘job in the animation
industry that | wrote for my students (who are
aIWays looking to land a job in this field).

The second part of the appendix contains my
more recent thoughts on the state of the main-
stream educational system in the West right
now as it pertains to art and animation teach-
ing. In the last part of the appendix, to under-
line my own qualifications for writing this book,
I-have included my latest -personal resume,
including a list of awards won, so you can see
where I’'m coming from and what I’'ve achieved
in.my career so far.

l-wish-you-“good-animating,”-one and-all!

’,f‘\

Tony White U

| htt/o://b/o\q.am'mat/cus.com

Py . :
ww.Eonywh, teammat/on.com

e




This page intentionally left blank

Xl




| wish to offer a big thanks to everyone involved in the creation of this book, from Laura, Anais,
and all the other folks at Focal Press, to Saille who did stellar work in helping me write the text
and then helping me color and ink all the accompanying illustrations. I'd also like to thank all my
teaching colleagues over the years who have taught me so much | didn’t previously know, despite
my 30+ years in the animation industry. | truly hope I've honored all these fine mentors with a book
that will be of significant value to every student and professional in our wonderful animation world.
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To all those who have held a pencil—or will hold a pencil—and dream of seeing what they created
come alive with verve, movement, and storytelling wonder!




Before you can tackle animation in any
serious way, you need to understand

the process and principles involved. The
actual “process” of animation (i.e., the
way the animator actually approaches
the creation of scene) is hardly ever
mentioned in literature on the subject,
but it is extremely important, especially if
character animation is your goal.

This chapter remedies this lack of information by explaining
both the process and the principles of animation right from
the get-go. Reading this part of my notebook will give you a
foundation of method and information at your fingertips before
you attempt the actual nitty-gritty of character animation in any
serious way.

But first, let’s briefly review how we got to this moment in time
with the finest art form known to humankind: animation!







Chapter one
~Animation’s History in a Nutshell
The first-animation-was-achieved by drawing the images directly onto film. This process

iinvolved every image on every frame of film being drawn slightly differently from the
preceding one, like an old-fashioned paper flipbook.

Thls process of apparent movement was preceded by such falrground novelty devices
as the Thaumotrope and the Practascope However, it was not until Emil Cohl first drew
~—images directly onto-film-that-animation-as-we know- it today—with direction, action, and
story—was invented and captured the public’s imagination.

As-time went by, a greater emphasis was placed on larger-scale drawings, initiated

on paper, which were fllmed and edited into short films. ThIS gave both artists and
filmmakers greater control over the subject matter, which meant that more finesse and
--complexity could be added to-the-action:

Typical of this era was the work of the great Winsor McCay, who drew incredibly
complicated and intricate pen-and-ink drawings onto cards that were successively
aligned and filmed afterward.




Animation’s History in a Nutshel|

However, it was only when the animator’s peg bar was invented that a precisely registered
process allowed for drawings to be consistently and universally created by-a team of
artists, using a key and “in-between” system, as defined in the early Fleischer Brothers’
cartoons, soon to be followed by those of the great Walt Disney.




Chapter one

Disney was respon'si'bllé'fo-f fhovin\tj the drawn cartoon tradition into entirely new areas of

——expression;-in-which-a-greaterreality of characterization and innovative storytelling was
developed to incredible degrees of innovation. Films such as Snow White, Pinocchio,
Fantasia, and Bambi defined this amazing era, now often referred to as animation’s
Golden Age.

Even today, with the amazing digital technology that is at the fingertips of every

aspiring animator, we still use the same core principles of movement defined by keys,
breakdowns, and in-betweens. As aresult, any instruction that applies to the process and
principles of animated movement is equally valid for every form of animation that is being
attempted. Even the finest animators of the fabulous Pixar studio still pretty much adhere
to the same production process that was used all those years ago by fabulous traditional
2D animators at the once great Disney studio.

The Process Of Animation

The first question we must address is, how does a good character animator approach the
creation of a scene within a production? There are, of course, as many approaches to the
animation process as there are animators attempting it—and each animator evolves his or
her own methods and procedures. However, what follows is a widely acknowledged generic
approach that can-apply to all-animation formats, even though here-we deal with the two
principal forms of animation: traditional 2D animation and computer-based 3D animation.

6




T he Process of Animation

The 2D Animation Process

Traditional 2D animation is no longer at the forefront of animation entertainment, but many
passionate traditional-animators still prefer the handcrafted,-organic feel it offers when.it’s
executed well. For example, the recent Spirited Away movie, by Hayou Miyazaki, has to be

“considered one of the finest animated films ever made. Sylvan Chomet’s The lllusionist is
another superbly crafted traditionally animated film. Certainly traditional animators at the
top of their game still have a great deal to teach their more contemporary 3D counterparts,
and much of its creative potential has yet to be realized, despite the infinite number of
diverse films that have been produced traditionally over the decades:

What follows is the finest traditional animation process that I’ve personally found most
valuable when approaching effective character animation. A modern student of traditional
animated filmmaking will do well to follow the principles outlined here, even if they are
later modified to suit that animator’s own particular preferences.

1. Understand what you need to achieve. This means that with whatever form of
animation being attempted, the animator first must fully understand the étory, the
emotion, the motivation, the-continuity (in-other words, the scene with the scenes
around it), and of course, the character acting needs for any particular scene. This
can either be dictated by the director (in larger productions) or by the animators
themselves on shorter, more personal films. Whatever the length or style of film being
considered, however, it is a fundamental requirement of the process that the animators
fully understand what they are seekihg to achieve with each scene from the get-go.
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2. Key-pose thumbnails. To assist in the animators’ thinking process, it is highly
desirable that they first produce a series of dynamic thumbnail key-pose positions
for each character, expressing the kinds of dynamic key-pose gestures they have
in mind for the action. These need not be perfectly crafted drawings, just freeform
representations of the kinds of ideas that the animators feel best communicate what
they are trying to achieve. However, in producing these thumbnails, the animators
should not stop with the first ideas they think of or draw. They should push and push
their visual pose ideas till something really gels in their mind. It is very often the case
that the first thing thought of is not the best thing ultimately, so always push yourself
at this decisive stage. When this goal is ultimately achieved, however, shoot your
thumbnails in sequence as a rough-pose animatic.




T he Process of Animation

. Reference video footage. It is very desirable that you find video 'fo"ot'égé“of' the action
you are attempting, or even film yourself doing-that same-action-in-a-number-of ways.
As with invaluable life drawing sessions, observing and recording real life is much
superior to relying on memory, imagination, or assumption alone to make your final
gesture statements. So, wherever possible, reference either live orfilmed footage

to give you greater insights into the kinds of key-pose gestures and elements of
movement that you need to attempt.

Important note:

Never vse footage as rotoscope or motion

capture material only; this w['H only create
dead and vnconvincing animatzon', howe':\/er '
cconomically desirable or time—consuming th:z OFZ‘ZZ{:@C{
might appear at the outset. On the other hay; ] 3 i, i
motion capture material after the event, i z\\/@{ \/;/! 4
experienced professional animator; - raise the elthou h
the final animated output throvugh th,'s technique, althovg
the time taken to do this properly will !vrobab'ity be
[onger than if you had attempted to animate |

from scratch in the first place!
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4. Rough-pose animatic. With all your rough poses thumbed out, it is necessary to
shoot them sequentially-in-a-way-that approximates-the scene action you have in
mind. Although there will be some inconsistencies with time and drawing-to-drawing
scale in doing this, it will at least give you a general feel as to how your scene is
shaping up and-the effectiveness of the key poses you are using. If modification is
needed, make the necessary changes and repeat until your rough-pose animatic
works as you imagine it should in your mind’s eye.

5. Final key poses. When you’re satisfied that the shape and flow of your key drawings
are basically working, you can begin to draw your final key poses on regular
punched animation paper. This will effectively set down final markers as-to-how
your action will be analyzed and expressed as well as how your gestures will define
the anticipated action. Even though you might well be satisfied with the thumbnail
key poses you have created before, remember that this stage is where it counts.

So adjust, extend, and even change your key positions here if necessary, no matter
what you believed was sufficient before. Remember that exceptional animation

10




T he Process of Animation

comes from exceptional and defining'keys,- 'n“cit"j-u'éi g-bd'c_i"i—h-‘bpéf\;\}é.ér'{i‘ﬁg-.‘ Thus the
more time and-effort you place in getting your key-pose-gestures-right; the-more that
effort will pay you back in the long run. (Don’t forget the value of “flipping” your key
frames as you create them so you can get a feel for the flow of the action as you go
along.) This advice applies to computer-graphics (CG) animation as much-as it does
traditional 2D animation, so a strong eye and drawing ability for all animators are
always advised.

6. Key-pose animatic. With your final key poses successfully created, shoot another

animatic using these drawings instead of your thumbnail drawings. On this occasion,
though, start to pay more attention to the drawings’ placement and timing. Even now
you don’t exactly want to lock yourself down to precise timings, but you do want

to make a valiant stab-at-it- So-shoot each key pose for the number-of frames-you -
imagine it will need to get to the next key-pose frame, and do this throughout the
entire scene. (Note: You are not pufting in in-betweens at this stage. HoWever, a pose
test animatic will give you a strong indication that your keys-are well- drawn and well
placed and will confirm that your action sequence is working as fluidly as possible.)
Adjust your key-pose drawings and reshoot as necessary.




Chapter one

7. Breakdown drawings. At this stage | personally prefer to add all my breakdown
drawings (i.e., the first in-betweens created between two keys) before going any
further. Breakdown drawings are not literal in-betweens for much of the time. More
often than not they are carefully located midpositions that are positioned to enable
the timing, emphasis, or arc movement required. This means that they are not
necessarily precisely in the middle of the two keys being linked together, and all the
elements within the drawing are not necessarily equally centered. Therefore, place a
great deal of attention on your breakdown drawings because they will control the way
your action will best unfold from key to key. (Note: | deal with the issue of breakdown
and-in-between variations in a later notebook tutorial.) Flip your drawings as you go
along so that you can assess the flow and consistency of action, and then shoot your
revised key-pose animatic with the breakdown drawings included. Adjust and reshoot
as necessary.

8. Rough in-betweens. Now that you have your keys and breakdowns completed, drop
in the very rough in-betweens as you envisage them. Timing is-always a difficult thing
for an animator, especially a novice one, to assess. So it might be trial and error before
you arrive at a decision about how many in-betweens will be needed to link each key
and where you will place them. As a trial-and-error-process; it really will help if you just
sketch these in very roughly (but accurately) for now. This will save you a huge amount
of work later if you need to make changes after your first pencil test is viewed.

1
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9. First pencil test. With roughly drawn in-betweens finally in place, you should shoot a
first pencil test of everything. Most traditional animators-work-on-two’s (one drawing for
every two frames), at least to review the initial animated action. However, once these
are seen and approved, they might decide to add one’s Iéter; these are usually reserved
for complex; fast-moving action-or-drawings-that-appear-very-large-on-the screen.




Chapter one

10. Rough in-between adjustments. Adjust and reshoot with new in-betweens as
necessary.-When-you-are-happy-with-your-final-pencil test; you can move on to the
final stage of the process: your cleaned-up animation.

11. Clean-up. The clean-up stage is where all the rough and reworked drawings-of your
animation are carefully redrawn, neatly and accurately, to reflect the original design
of the character you are working with. On large-scale productions this task is usually
handled by a dedicated clean-up-department. The main challenge a major production
faces is consistency of character drawing and proportions from animator to animator,
which is why the clean-up stage is essential to overcome all these challenges.
Whether it involves part of a large team effort or simply an animator cleaning up

~his or her own work, the clean-up process invariably involves tackling the keys and
breakdown drawings first. At this stage it is advised that these cleaned-up drawings
be shot as a pose test. This tests for any errors or inconsistencies that may appear in
the clean-up drawings. If all is well, then the rest of the in-betweens can be cleaned
up accordingly.

12. Final pencil test. The last stage of the 2D process is for the cleaned-up animation
drawings to be shot as a final pencil test for the director or animator to sign off on. In
the old days of cell animation this used to be done on film in a camera. Nowadays,
however, this is usually done by shooting the drawings with a digital camera directly

1




T he Process of Animation

into the computer or-else by having each drawing individually scanned and these
scanned files then being imported into a movie editing program (such as Premiere or
Final Cut Pro) for final rendering.

3D Animation

The process of computer-aided 3D animation is not entirely dissimilar to that of traditional
2D animation. However, remember that we are not talking about the tools of production
here. Rather, we are more focused on an approach to creating acceptable and believable
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action. Therefore, méhy'bf these core pi’incipléé of movement are identical; only the tools

—are-different. Remember-too-that- many of today’s finest Pixar animators evolved directly
from Disney’s traditional animation system, so in reality there really is little to choose from
between these two great disciplines, save for a little technical variation.

1.

K

Understand what you need to achieve. This part of the process is identical in all
forms of animation. Unless you know and recognize what the needs of your scene
are—or indeed the-needs of a character’s role in-that scene—you are very much at risk
of falling short of what is required.

Rough thumbs. Again, as with the 2D process, thoroughly explore the acting and
performance possibilities of your scene by way of creating a sequence of rough
thumbnail sketches of what you want to attempt. Here again, reference footage from
real life (or video reference footage of you performing-the actions-yourself) will provide
you with a great deal of reliable material to build on. | always suggest to my students
that what they get out of a project is in direct proportion to what they put into it,
especially in terms of up-front-preparation. Therefore, the more references you can
seek out and call on, the better your animation will ultimately become. Never accept
simply your own first-thought ideas, since these can always be improved on.
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T he Process of Animation

3. Final thumbs. When you are more cektaih of What you Wéﬁt fo' "ac”hiév'é, 'd'raw up more
complete, final thumbnail key poses of the gestured-action-you-ptan-to-create: These
will provide a valuable reference for what you have to achieve in the 3D environment.

A

Note:

you might feel that you don’t have su'fficient

drawing skills to take on this thumbn’az{

approach to animation Fre[»—a’mcl tha.t s o
understandable. However, it is my firm 'behef a ;
by improving your drawing s[<1[{s‘f-e\/en if you’v;@\/:: >
intend to be a traditional 2-b ammatorﬂyou’ wil ;fer y
enhance your onderstanding of the dynam:c's,o to m,
motion, and gesture, and therefore y'our abzht:; o
communicate what you onderstand will be grea [y

improved.
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1

3D blocked-in posesNow translate you'r'fihal thumbnail gestures into more
conventional-3D-ones.-You-should-do this-using-held (or stepped) splines. These kinds
of blocked-in poses will quickly enable you to get a sense of the core action you will
be attempting, especially when you can take advantage of the immediate playback
opportunity that 3D software provides. Play back your key poses using approximate
timing and no in-betweens at this stage. That way you’ll get a genuine sense of what'’s
happening with your character action in real screen time but without the distraction

of the in-betweens weakening its effect. Remember t00 that you should always push
the dynamic expression in your poses to the maximum.and always pay attention to
balance and continuity of the kind of character action you are producing—not just
from the one viewpoint but all viewpoints.

Breakdown positions. When you are happy-with the action and flow of your key-
pose gestures, add all the required breakdown poses and test again by playing it
back sans in-betweens until all is working well. Don’t 'fc')'l;get-things' like arcs and the
fact that not all-elements in-a character’s action move the same distance or at the
same speed.

Show blocking to the director. If you are working on-a major production, this is the
point at which you show blocking to the director for approval. If you are working alone,
then of course the final decision lies entirely with you.
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7. Rework key and breakdown poses. If you or the director needs to make
changes, this is the time to rework your keys and breakdown gestures. Test again
and repeat the process until everything is approved. When this happens, it is time to
include the in-betweens and see how things look when played back in full motion.

8. Translate held splines into Bezier splines. With your in-betweens now included, you
are able to polish your animation in a graph editor by adjusting your timing, motion
paths, and. other subtle elements of movement (to be discussed.in other notebook
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tutorials). Always remember that although the temptation is instinctively to let the
computer dictate-most of the-in-betweening-action for you, it is-only by getting in
among each individual in-between frame that you can fully realize the potential of
your character action. (Important: In-betweening is not a passive process to which
an-animator should-surrender. Not all aspects of a character’s movement should be
contained by the same keys or with the same placements or tempo. Consequently,
you will almost certainly have to make many minute adjusts to your in-betweens

as you go along, before your action can be realized to its full potential. This is what
separates the animated men from the boys!

9. Final animation. Render your final-animation for director-approval (if required), and
then move on to the next scene and begin the whole process again.

Principles of Animation

Animation is universally created using a system of keys, breakdowns (or passing
positions; in-the-case-of walks),-and-in-betweens:-Occasionally-an-animator will work
straight ahead, which is a process requiring the animator to create the first position of a

' 20
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seqguence and then make successive positional 'chénges to this séquehceﬂ until the entire
action is complete. This is usually the domain of claymation-or-stop-frame-animators.
However, the vast majority of 2D and 3D animators around the world uses the keys,
breakdowns, and in-betweens approach, since this approach is far more controllable than
any other, especially on demanding, larger-scale productions.

P

Key positions-are the major turning or identifying points.in-any action. This means that if
a character is making a movement, every significant change of direction or emphasis in
that movement is defined by a key position. The linking frames, known as in-betweéns,
or tweens, are not as- important as key-positions-because they-are merely transition
positions that link one key to another. Consequently, key animators in the traditional 2D
genre are principally responsible for defining all the key drawings. The assistant animator,
or in-betweener, is responsible for creating all the other drawings. In the 3D world,
however, an animator is responsible for creating both key poses and in-betweens.

To better describe the-animation-process-let’s use a-character-turning-his head-as a
suitable example. Check out the film clip on the companion website to see what this
action looks like when complete.

o
H

As you can seg, this action has the head moving from one direction to another. Therefore,
the two major key positions in this action will be the first position and the last. Note that
this is not the entire movement;-just the two-positions-that define the-extreme-positions of
the movement.
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The first stage of cc')rhbl'éti'hg the action after these keys are created is the defining of the
—breakdown-position. The breakdown-position-in-this case is the midway location between
the two keys. Here is an example of a correct breakdown position in our example.

Note that in this particular version the breakdown position is not precisely in the middle of

the two key positions; it is positioned at the bottom of an arc between the two. If it were a
literal in-between, it would look like this.

A A= P
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Principles of Animation

The breakdown drawing in our example is positi'oh'ed at the bottom of an arc because
this gives a more natural action compared with-the more robotic-feel-there-would-be-if we
used a literal in-between. Always remember that everything in life moves in arcs—that

is, unless it is a very fixed, inflexible action such as that in a machine. Consequently,
when you add an arc to a breakdown position, you must always make sure that the
in-betweens that accompany it follow that arc, too. Here’s what the arced path of action
looks like in this particular case.

The other thing to remember is that no action (outside the purely mechanical) travels at
an even momentum; it is either accelerating or decelerating, or a combination of both.
However, for this first example we will use seven evenly placed in-betweens to link the
two key positions.

Evenly spaced in-betweens indicate that the action is moving evenly as a result.
Therefore, if we want to show this visually, we can draw up an animator’s in-betweening
chart, like this. : '

5) ' pecoar”
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Animation charts such as this one are written onto the key drawings by key animators to

—indicate to their-assistant-or-in-betweener how they want the linking between drawings
to be positioned. Because all the in-betweens are equally spaced in this case, this chart
would be known as an equal in-between chart.

There are other kinds of timing charts used by key animators, but we will deal with these
in Chapter 2, “The Generic Walk,” as well as elsewhere in this book. Therefore, for the
sake-of clarity-in-this-introductory-section, we will-just consider using equal in-betweens
throughout.

Keys

(AN

As we said before, the pose is everything in animation! This is the one thing that any
animator worth his or her salt has to remember. No matter-how cleverly a character is
designed, no matter how beautifully it is drawn or how perfect the in-betweens are, if
the key poses are not well observed, are out of balance, or are not dynamic enough, the
animation will always be under par.

Therefore, when you create your key poseé, always think of the dynarhics, balance, and
message that every key needs to communicate to the-audience at every point of the
action. Each one of your key poses has to tell a story, needs to be in balance, or needs
to have the necessary drive in its structure to imply the precise emotion or personality
you are attempting to.communicate. Bad poses lead to bad animation, and vice versa.
Therefore, give each pose you create the attention and respect it deserves.

y./ 18
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Storytelling Keys

We should add here that a number of prominent animators work first with what they call
storytelling keys. Storytelling keys are the major gesture positions in which a character

will be placed to essentially tell the core story within a scene. Other kéyframe poSitions

may be required to support the main-action, but the core storytelling-keys are the ones

that describe it initially.

Other key (or ‘extreme’) positions might next be added to these, such-as-an-anticipation
before the reach down, an extended pose beyond the last position, and so on—but the
key storytelling keys remain the first ones to be created.

’r_\\f
\j Note toothat-imtraditional 20—

__J animation, all the numbers_gf
cach key drawing are circled to
identify themas akey position, but the

storytelling Keys are often dovble—

circled to indicate that they have the

greater emphasis:
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Breakdowns

With the key poses in place, it is now time to add the first in-between position between
them. This is known as the breakdown position. As we established previously, even
though the breakdown position is effectively the midway point between each key, it is
rarely in fact precisely that. Returning to our turning head example, let’s remind ourselves
where the midway breakdown position is. '




Keys

Sometimes animators need to give the effect of an action having more impact at the
front or the end of-its movement. To do-this they will-have to-change the-position-of-the
breakdown position in the middle. Moving it before the midway position will give the
action more speed at the end of the movement, and moving it after the original midway
position will add more speed at the beginning. This is how the breakdown position will
look if more speed is required at the end of the head turn.

“This is where the breakdown drawing will be located if more speed is to be emphasized
at the beginning.
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Of course, a great deal will depend on where all the other in-betweens are spaced and
—how-many-of them- there-are.-However, the above will apply if the in-betweens required
are charted as even.

Charts

. O |
2—]4:1::.‘_2,1_ é J. [

Before we go any further, let’s talk a little about charts. In traditional 2D animation,
charts are added to a key drawing to define the number of in-betweens the key animator
requires for the next key position. Animators who work in 3D can draw up charts, too,

to help them work out how they want the movement between two key frames to appear.
Let’s remind ourselves what an even in-between chart for our head turn looks like.

5) " pecuae.”
( | F— In-BETWEBNS
CHPZT.
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However, most movements are neither constant nor even. As indicated earlier, pretty- much
all motion is in a process of either accelerating or decelerating, or both. The secret for the
animator is to identify what is required for the actions he or she is working on and to adapt
in-betweens accordingly. The notion of slowing in and slowing out is discussed elsewhere
in this book, but for now let us state that if an action is accelerating, a slowing out of the
in-between will be necessary. Here’s the head turn chart for a slowing-out action.

And here’s the same chart where a slowing-in (decelerating) in-betweening action is
indicated.




The [mportance of Testing

Note that the big difference between them is the way that the in-betweens are distributed.
The more in-betweens there are, the slower an action will go. Therefore, when there are
more in-betweens indicated at the beglnnlng of the actlon (slowmg out) the sIower the
start of the action is, and vice versa.

The Importance of Testing

Remember, it is extremely |mportant for animators to test and review their work regularly
as they go along In all honesty it is very, very rare for any animator to get things right

on the first attempt. Consequently, the process of animation-is-very-much one of trial
and error. So testing everything as you go along is strongly advised. For traditional 2D
animators, regular “flipping” of their drawings is a must.

“Flipping
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Flipping is where an animator holds up a stack of animation drawings (lowest numbers
—at-the-bottom;-highest-at the-top)-and views-them-as they flip rapidly from bottom to top.
Flipping gives a sense of how an entire action is shaping up before it is formally shot. It
doesn’t necessarily give a perfect representation of how the action will appear in real time
-on-a screen, but it does give a strong overall impression of how it will look. Here’s another
example of scene flipping.

Sometimes traditional animators will want to check just the few drawings they are
working on rather than an entire sequence. In this case, peg flipping, or rolling, as it

- is sometimes called, is used. Traditional animators need to use registration pegs to
synchronize their drawings one to another. They will either position these pegs at the top
of the drawing'(top pegs animation) or at the bottom (bottom pegs animation), depending
on preference. Peg flipping therefore is a process of interweaving the fingers between the
drawings and flipping them in sequence to see how it is moving. Here’s an example of
peg flipping for bottom peg animators.




Timing and Spacing

And here is an example of top peg ﬂipping. :

Playback Testing

All types of animators will need to test their work by playback before anyone signs off on
it. Most traditional animation software; as well as 3D animation software; allows animators
to play back their anlmatlon in real time, whether that real time is at 24 fps (frames per
second), 25fps or 30 fps. However, whatever system of animation is being attempted, the

“regular playing back of animation is of paramount importance, and clearly, the more the
animators test and refine their work, the better it ultimately will be.

Timing and Spacing

We should now briefly talk about timing and spacing. These things cofne best with
experience, but there are basic guidelines that will help even the most novice animator.

More Means Slower!™

Animators ultimately have the power to do everythlng they want when it comes to
timing. However, there are a few factors that should always be borne in mind. The first
is the reminder-that the more drawings or positions there are between keys, the slower
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the action will be. Alternatively, the fewer drawings or positions there are, the faster
that action will be. Here’s the chart of our head turn example, first with the original

__number of in-between drawings added (blue) and then with twice as many in-betweens
added (red).

q) %
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~ Traditional animators have the added potential of putting in one drawing per frame
(animation on one’s) or sometimes one drawing for every two frames (animation on two’s).
Usually animation on one’s is reserved for theatrical movies and animation on two’s is
reserved for TV and video productions. Web animation usually has more frames per
drawing. The ideal-world situation is that if an action is animated on one’s it will tend to
be smoother and richer to look at.

What Not to Do

When animating for the first time, never take shortcuts. Obey the rules. Do things the
hard way. It is only by learning the rules and applying them that you’ll know how to break
them later, when you are more experienced. Breaking rules in ignorance means that you

| 32
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may actually get away with things for 1 percent of the time. But for the other 99 percent

of the time, your animation will inevitably look poor and underwhelming. Therefore, don’t

take shortcuts—such as using two’s when you should be using one’s or putting in fewer

in-betweens when you should really be adding more. Remember, what you get out of a
—project is in-direct proportion to-what you put in. The screen-is a harsh-judge of your work,

and if the material is simply not there in the first place, it will not suddenly appear when you

play it back! P i ;




A standard dictionary interpretation of
the word walk might go something like
this: “The manner in which a two-legged
creature moves by placing one foot in
front of the other to gain momentum,
usually forward momentum.”

34
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A more clearly defined explanation for animators is that a walk is an action, usually with a
__moving biped character (but not necessarily so), where one foot is always in contact with

the ground at any moment in time.

.f‘\

' The one»v‘oot»on/thezgrouncl rule Is actuzi{?/
in keeping with the USATF rvle ff?n’ com[’etf Ve
race walking, which states that “race walKing
is a progression of steps so takeh that tf'\@th :
walker makes contact with the ground so tha

no visible [Eo the human eye] [oss of cowta'ct occ;);;s.nt

The advancing leg must be Stfallghténecj [i.e., N0 -;

ot the kneel from the moment of f,‘rst cont'z'ct V,/i

the ground until in the \/et’tfca{ vpright Fos:(zzn. 9.

Animators should not necessarily take the °'s ;;5

advancing leg”’ definition to heart, b'ut the bi 'Z;]

fine is that there is always one foot in 'con'tac Wi

the grovnd at any particvlar moment in time

within the movement.




Drawing from History

Note how a race walker never loses touch with the ground at any particular moment in time!

If for any reason both feet consistently leave the ground at the same time, that action is
more accurately defined as a run or a jump, depending on the nature of the action.

—y

Walks apply to quadruped ’
\ characters too, but that will be

the subject of a separate chapter

later. For the rest of these particvlar

notes, we will continve to refer to biped

action only.

>4

The Challenge

All the great animators with whom | have studied in the past have always told me that a
_good walk is the hardest thing for any animator to pull off. It is said that all the principles
inherent in a walk, when fully understood, will be found in all other aspects of animated
action—arcs, weight, timing, overlapping action, and so on. Consequently, if an animator
learns to pull off a good animated walk convincingly, | would say that animator should
be able to pull off anything in animation, making what follows even more important to

understand! :

We will study the process of creating an animated walk shortly, but first let’s look back in
time for a moment.

Drawing from History-

It goes without saying that the action of walking has challenged animators since the very
beginnings of our industry. Initially, in the Fleischer era, animators’ characters walked with
no consistent form, weight, or balance in their action.

I illustrated this in my film Endangered Species by reproducing the “Bimbo” walk with my
own Animaticus-styled character.

i
g
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=y
|n early animation, ““rubber hose””
\ B animation meant that cartoon

characters apparently had no
their bodies

skeletal structure inside
egs flopped

and therefore their arms and |
around [ike rvbber hoses.

Of course, as time evolved and audiences became more familiar with the novelty aspects
of animated cartoon characters, the rubber-hose technique went out of style and animators
began to consider more characters that had some kind of consistent anatomy, form, and
rigidity of bones and joints. This in itself led to a different form of animation, where the
notion of plausible implausibiiity was embraced. Walt Disney was at the forefront of this
~-movement. Indeed, as with pretty much-everything else that related to animated movement
and filmmaking, this new evolution of the nature of animated walks evolved from the work
of animators at the emerging Disney studio, a tradition that was consolidated and extended
through the work of what is now defined as the Golden Age. When Walt was alive and
spearheading the studio, he encouraged artists and animators to consider the science of
movement as well as cartoon action as a novelty and essentially an imaginative art form.

_K‘h
7

As a result of this more mature and naturalistic refocusing, animated characters began
more and more to appear as though they were real. They became much more well-
rounded in a three-dimensional sense (although we are still talking about traditional 2D
animation, of course), and their bodily dimensions and movements were much more
defined by a more natural, imagined skeleton within the body. The joint movements were
more consistent with human action, too, since Walt began to see his animated worlds as
still fantasy driven but nevertheless reflecting what we’re used to in real life. This is when
the core formulas for the generic walk action were defined and even where the nature and
structure of his greatest character ever, Mickey Mouse, significantly evolved.

The Basic. Principles

With this chapter we are essentially dealing with the generic walk only. A generic walk can
be broken down into a very few essential principles that, once understood, can be the
foundations of all animated walks, whether generic or otherwise.




The Basic Principles

With any kind of biped walk there are two principél-key stride bdsifiohé;f'héf is, left leg
forward and right leg forward. These appear as follows: =

With the legs established, the next principle to understand is that when the right leg is
forward the left-arm-is forward, and-when the left leg is-forward the right arm is forward.
The arms and legs are therefore counterposal.

Between the two key-pose stride positions is a midstride position, known as the passing
position. The passing position is that point where the rear leg of the first key-pose
position is midway to-moving forward to being the front leg in the next key-pose position.

Remember that the contact foot (that is, the foot thatis on the ground during a stride
action) will always remain on the floor leading up to, during, and after the passing
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position, until the next key-pose stride position is established. The leg coming through
from front to back, and which is not on the ground, is known as the free leg. | tend to call
the passing position in.a.generic. walk action the “number 4” position,-since-its-shape
approximately describes the number 4.

Also, one of the most important things about the passing position (and this is often
neglected in very bad walk actions) is that the entire torso rises upward in relation to
the key stride positions. This is pure geometry because, when the angled leg on a stride
position angles to a vertical position, the body is forced to rise.

Another really important factor that is ignored in less successful walking actions is the
fact that before the rear leg finally leaves the ground to move toward the passing position,
it is preferable to keep the toe on the ground for as long as possible. This gives a greater
sense of dynamic push to the action of the rear leg, which, after all, is responsible for
much of the forward motion and direction of the walk.

" 40




The Basic Principles

Also, before the free foot makes contact with the ground on the next key stride position,
it will swing a little higher and a little more forward than the eventual point of contact. If
you walk yourself and examine what happens when you bring your own foot forward and
down, you see that it tends to swing forward and up before your heel eventually hits the
ground at the end of the stride.

As indicated, the foot usually tends to contact the ground with the heel first, before the rest of
the foot follows through by dropping down into its normal flat position. Sometimes this will not
happen if a more stub toe effect is needed (such as a baby learning to walk for the first time),
but in 99 percent of generic walks the heel-to-toe action-on the contact foot is more natural.

Remember, too, that for all generic walk positions, to maintain a balanced sense of
momentum in the action at all times it is important that the center of gravity within the
character’s body mass élways be positioned above the contact foot position when the free
leg is off the ground; otherwise it should be positioned between both points of contact
when both feet are on the ground at theqsame time-(such as with the key stride positions).
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Unless a drunkard’s walk is being attempted, good balance over the contact foot is
always essential when an animator is seeking to create a natural, balanced walk. This

key principle-applies to walks-seen-fromthe front-as well as the back views. Without this
__important balance being emphasized, the positions of the walk will look unnatural and out
of balance, and therefore the audience will not feel it convincing (even if that feeling is on
a subconscious level and not a conscious one). -

The Arms

| Moving away from the legs and body, we must now consider the arms. As an arm moves
forward on its-swing, it will have a greater sense of naturalness and flexibility if the hand
drags a little behind the forearm. So, as the arm moves forward, the hand should be held
back a little, as though dragging behind, only flipping over at the very end when the arm
changes direction. '




Body Action

Similarly, when the arm moves backward on its sWi-rig, the hand can be held back to appear
as though'it is dragging a little behind the forearm until it flips-over as the-arm-changes
direction again. This will again emphasize a sense of flexibility to the entire action.

e\

~

Note

There will be a point of transition at v{hich the

hand dragging bacK in one swing c‘“l’"ec‘['lIOV) S'Uolcjcnfy

begins to drag back in the opposite direction as

the arm swing reverses. n such ca'Ses, ?Jo noTi %
in—between the hand so that it isina straight [me' with .:.O”
forearm. [nstead, favor one side of the center line positi

or the other; as this will give the whole action a little more

's princi, ' n—betweens
natural ““snap.” This principle applies to all in—betwee

that go from a basic convex shape to a concave shape

(i.e., straight lines indicate weakness i t
and straight in—betweens therefore will sv9ges

in animation terms,

the same thing).

Body Action

Now we have to deal with the natural fluidity and flexibility within the body. Note that
when an arm moves forward on a swing, the shoulder will tend to rotate forward too.
Then when the arm moves backward, the shoulder.also rotates backward in relation
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to the body. To not do this will givé a rigidness to the action and will suggest that the
-—shoulder-is-more-of-a fixed hinge rather than a fluid, natural joint.

This also applies to the lower torso. When a leg reaches forward on the stride, the hip
also moves forward. Similarly, when the leg moves back in.contact with the ground, the
hip moves back with it. This inherent limb-related movement in the hips and the shoulders
~ gives a natural sense of twist in the torso that will make the character less stiff and less
cut-out looking.

The Head

Finally, to bring additional flexibility to the generic walk, we need to consider the head
action. Right now it is just moving up and down with the body, but with the more fluid and
flexible neck connecting the two, it needs some special additional attention too. So, when
the body rises up on the passing position, it will help the overall action considerably to have
the head tilt downward a little on the rise. This will suggest some flexibility in the neck joint.

o




Body |ean

Similarly, when the body starts to move down between the passing position and the next
stride position, it will loosen things up even more if the head tilts upward a little more as
the body sinks. The combined overlapping action on the head as the body rises and falls
will ensure that the character moves in.a more natural and effective way.

Body Lean

Of course, each one of these principles will amount to nothing if the figure doing the

~walking does not have a means of motivation. By motivation we mean the element that
naturally drives a moving figure. Most people assume that it is the back leg driving off that
gives momentum. To some extent it does, but without éddéd body lean, the character will
not be able to continue beyond the first step after the push-off. Body lean is what enables
us to move. Too much body lean causes us to fall flat on our faces!
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Do this experiment yourself. Stand still and upright and lift one foot up, balancing on the
—other-What-happens?-Correct: Nothing (other than your foot lifting up, thatis!). Now do
the same thing as you lift your foot up, but this time lean forward as you do it—that is,
go one step beyond your balance comfort zone. What happens this time? Correct: You
step forward one-stride. Now, if you keep leaning forward and lift the other foot as the first
one contacts the ground—you are starting to walk! That’s exactly what you did when you
were a baby, although you were no doubt so uncoordinated in those days that at first you
didn’t get your free leg down and balanced and you inevitably fell flat on your face!

Consequently, when you'animate your walk, make sure that there is a degree of body
lean-on-the body as your character moves. If the body is perfectly upright, your audience
will not buy your walk for one minute. Give it a slight lean and they will. The degree to
which your character leans is dependent on the speed at which you want your character
to walk. The greater the lean, the faster the character will walk. The less the lean, the less
the speed of the walk and the less distance in stride length your character will have to
stretch to make it convincing.

The Final Walk

Now, to see all these principles working together and in action, view the video to

see what a competent generic walk looks like when seen as a standard walk cycle.
Remember, though, in this lesson we will not be looking for personality or emotion in the
walk—just the generic foundational movement that a basic walk like this is required to
have. This action was shot on two’s (each drawing sho’E_ for two frames of film) and looks
like this.

o
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Timing

Variations

Even with a generic walk there can be variations that will-give your walk alittle-something ﬁz{,ﬂ ﬁt‘
different. For example, you can delay the passing leg a little to get a very different look to
the entire action. This will provide for a slightly slower pickup from the back position and
a faster, more dynamic hit to the foot on the plant-down at the front. '
On the other hand, here’s what it looks like when you advance the leg in the passing MW
position to create a faster back pickup-and-a slower, slightly-more studied planting-action:
You can get more bounciness to the walk if you push the body up higher (i.e., up onto the toes
of the contact foot) in the passing position. The extra height means that the up-and-down 5?’,,/,’ g‘ﬁ_
variations on the head and body are exaggerated, therefore giving it a greater bouncing effect.
Alternatively, if you want to give a flatter, less exaggerated bounce to the walk, you
can lessen the height of the body on the passing position. (Although if you remove the ==
up-and-down action entirely, you will lose the effect of a generic walk, making it look AR
more like a generic glide!)
Again, let’s remind ourselves of what might happen if the poses of the action are out of

.balance. Here’s an extreme example of what happens if the body mass is not over the —% \—:\3‘?

{0

points of contact throughout the movement. It is amusing in a cartoon sort of way, but
hardly convincing in a realistic way! e '

Timing

Up to this point we’ve indicated what might be termed even timing action. Even timing
actions imply that the in-between positions are equal from key stride to key stride and
there is no variation of location or number of drawings used. If we indicate what this
means through a standard traditional animator’s key chart, this is how even timing would

look in terms of the in-betweens rédUired. This will give an action that moves evenly too,
with no timing variations or emphasis.

(a3, i 333
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However, if we add more in-betweens at the end or at the beginning of an action (known
——as slowing-in-and-slowing-out), we-get a very different feel to the walk. Here is a key chart
that integrates both a slow-out and a slow-in.

)
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To illustrate this idea, here’s a chart that has more slow-in and slow-out drawings created
around the passing position..

)1 P ®
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Now check the animation on Www.animatorshdtebook.com to see what it looks like in
movement.

Ky
N
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On the other hand, here’s a chart that shows more slow-in and slow-out in-betweens
created around the key stride positions.




Front Walks

Now check the companion website to see how it differs from the previbué' ékample.

o
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Remember what these drawing placement differences look like in real-time movement
and consider using these kinds of timing techniques when you are producing your own
animated action, whether a walk animation or not.

Front Walks

Now we are in a computer graphics (CG) world where all animation, includihg Walks,' can
potentially be viewed through 360 degrees, with anything from a high to low viewpoint. So
it is necessary for us to consider a generic walk from the front as well as the side plane.

If we can at least get these walks right, all the other optional angles will be easier to deal
with from a more 3D point of view. '

In terms of action, the movement of a generic walk from the front is identical to a generic
walk action from the side. The only thing-a 2D animator has to-consider, however, is the
perspective of the limbs as they come to and go from the viewer. In other words, when a
foot or a hand comes forward, it will grow appreciably larger in the screen, whereas when
it goes away from thé viewer, it will appear to become smaller.

“That aside, the crucial thing that all animators must take into account when viewing a walk
from any angle other than a pure profile shot is that the balance of the character’s center of
gravity will move from side to side on the step. The notion of the body weight always being
over the point of contact with the ground is increasingly important too. Most inexperienced
animators of all kinds tend to ignore this idea. They may successfully putin an up-and-down ___
movement from the stride to the passing positions, but their walk will lose a great deal of its “
naturalness if there is no side shifting either. For example, there is a generic walk seen from
the front that simply goes up and down on its central plane on the companion website.

It works okay, but it’s hardly natural. The key thing that must never be forgotten in a walk
or with any other action that requires one foot to leave the ground is that the body mass
must first adjust itself over the main contact foot before the free leg can become
free. To not do that will communicate to the audience that the character is not in balance
or is not subject to the normal rules of gravity. Consequently, as a character takes a new
stride, its body weight must be transferred over the contact leg before the free leg can be
lifted from the ground and moved forward. On the companion website, you can find an
exaggerated example of this concept, to get the point across.

!
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Chapter two

Note how the body weight shift actually holds back as the free leg is lifted up and into

-—the-passing position; and-it-is-only-when-that leg-is planted forward that the body mass
tends to shift forward and across with it until it firmly takes the body weight in its own
right. Everything else about this action is identical to our standard generic walk, except
that with the weight shift it now-appears far more natural and convincing!

What' Not to Do

When you’re starting to animate for the first time, it is okay for you to make many
mistakes. That is the only way you’ll learn and the only way you’ll get experience of
what animation is about. So don’t stress if what you try does not come off exactly as
you imagine it in your mind at first. It ultimately will, especially when you get numerous
attempts at walk action under your belt. ‘

But be warned: There are many common faults that make walks look unconvincing or
~simply bad to the beginner! At www.animatorsnotebook.com, you’ll find some common

errors that you will probably make when producing your first walks—although by

highlighting them here, perhaps we can help you avoid making these kinds of errors!

o
Z

The first example is what it looks like when there are no opposing arms and legs in a
walk (i.e., the right arm is forward when the right leg is forward).

The next walk is what it looks like if you absolutely don’t have any “up” movement on
the passing position.

The final walk example is what it looks like if you don’t keep the toe down on the back
leg after the key stride position, or reach up and forward before the front contact position.

Suggested Assignment

Now it’s time for you to prove that you understand the principles of creating a generic
walk by animating one yourself! Feel free to either use the simply yellow character
featured in this book or create a character design of your own. When you’ve finished
your animation, film it and seek out an experienced animator to give you feedback on
your work. There are many Internet forums online that you can use to make this contact.
Or else you may be lucky enough to have a professional animator locally who can
advise you.
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In the previous chapter about generic
walks we discussed how animators are
able to create a standard, failsafe walk
that will work for any biped character
that needs to be animated. Now we must
begin to dig deeper into our animator’s
chest of goodies to find ways of express-
ing personality and emotion through the
walks our characters do. Think about it:
We all walk in the same way—one leg

in front of the other, arms opposing the
leg action—but it is the body language

of our walk that defines our personality,
our mood, and even our intention. Even a
scant look at the people walking in a local
shopping mall or main street will confirm
just how differently people express them-
selves through the manner in which they
walk. Note how people who are confident,
nervous, sad, happy, arrogant, or humble
visibly define themselves as they make
their way from place to place. All these
things need to be observed and then
expressed in the “personality” walks we
animate.
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Chapter three

~ The Pose (b"'r'_'Ge'StUre)' Is Everything

It is pretty much-universally-accepted by the finest-animators that-what separates great
animation from so-so animation are those little touches that add up to bringing true
character and feeling to the action. This effectively means getting strong and evocative
poses when keying the action out. Even in basic walks it is perfectly possible to
communicate mood, emotion, and personality through the kinds of key frame gestures
(or poses) you establish. This notion is referred to in other chapters too.

For example, here are three stride poses that communicate different aspects of a
character’s mood or personality.

Note that we haven’t even moved anything, yet already the character begins to speak to
us, simply through the pose. This is why the pose is everything in animation!

Other Conditioning Factors

There are other factors that will influence the way a character walks.

Weight

Simply by the character’s weight alone there will be an adjustment in the action. For
example, a heavy character (or a character carrying a heavy weight) will tend to have a
little give in his front leg action after the foot presses down. For example, when the lead




Other Conditioning Factors

foot hits the ground (usually heel first), the weight, mass, and velocity of the character’s
body (or whatever he is carrying) will tend to force a slight bend in the lead knee—very
much like the nature of a shock absorber in a car when that car hits-a bump. The leg will
straighten up again pretty much by the time it reaches the passing position, but that little
touch will give added authenticity and weight to the character in que'stibn. Here is an
~example of how the three key positions might look, from the hit to the passing position.

Weight Dispersal

Other natural factors taking place in an animated walk might influence just how that
character will move. For example, with-a_ human walk there are three aspects to the
contact foot when it hits the ground. The first is that the heel will usually come down first,
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followed -by-tﬁé Welghtbelng d‘isbéfs-ed'a'l-ohg‘fhé outside of the foot, and then finally the

—weight is-transferred to the front, across the toe area. Here’s an example of what occurs
in diagrammatic form.

L

\

~ This could possibly affect the way you pose your character around that kind of walk
_action. To overemphasize it could suggest a character that is walking slowly and in a bow
legged way, for example, or clumsily and lead-footed if you ignore it by maybe going the

~ other way. ; e : 5

Balance

Remember too that whétevermyou do with a personélity walk, the charabter;s body weight
needs to be over the point (or points) of contact at all times-(unlessthat character is -
uncoordinated, drunk, or about to fall over for some reason). This rule not only applies

to the profile axis of the action but also includes a front axis view or indeed the full
360-degree view of a character walking. For example:™

Ahy one of these basic factors will immediately begin to lift your generic walk to a more
advanced level—and we haven’t even addressed mood, emotion, or personality yet!
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bouvble—Bounce Walk

As | repeatedly say, a successful walk is a hard thing for an animator to master, and a
personality walk is even harder. That said, there are little tricks of the trade that will help
animators take their walks beyond the generic. Let’s start with the cliché—techniques and
styles that will give you some formulas to work with. These can be used as they are, or
aspects of them can be used to give a certain emotional or personality effect.

Double-Bounce Walk

Now let’s get down to the nitty-gritty of stylized walks. The early and immediately
recognizable Mickey Mouse walk was known as the double-bounce walk. The double-
bounce walk produced the happy, bouncy, and confident Mickey that everyone knew
and loved at that time. At the heart of it, the double-bounce walk is simply a manipulation
of the generic walk’s core principles. On the website, you’ll see an example of what a
standard double-bounce walk looks like from the hips downward.

On the surface there are a lot of cc-)-m-pl-icated elements going'on here, but at the heart of
it there is one simple formula that needs to be observed: The character actually moves
down on the passing position and up on the in-betweens!

Note, however, that although the body position is kept artificially down on-the passing
position and up on the in-between positions, the legs are not distorted in either size or
volume in any way. The up-and-down effect is easily achieved by the knees being bent

X
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Chapter three

down farther than normal on the passing position and the character is pushed up on its
toes for the in-between stretches. B

Of course, to get variation and personality in the walk, away from the double-bounce
effect, these kinds of simple rules can be bent in other ways. For example, try keeping the
body down on the first in-between position and up on the second in-between position.

These simple changes will give-two entirely different senses-of personality to the walking
action.



Key Positions

There are other ways of achieving variation in the 'g'eneric walk to g'ivé emotion

or personality, such as pose variation, breakdown-position-manipulation;-creative
approaches to the overlapping action, weight, arcs, flowing paths of action, and so on.
Let’s examine a few more now.

Key Positions

Remember that everything is in the pose. So always make sure your key stride positions
tell the story you want to communicate. For example, which of the following poses we
illustrated earlier do you think suggest “normal,” “eccentric,” and “sad”?

Clearly, even without any movement in place, the characters are already displaying
characteristics of mood and personality without the viewer’s even thinking about how
they move. Actually, the nature of the pose that is established up front will affect the way
the character will move.

Now let’s take just one of the actions—sad, for example—and examine how the rest
of the in-betweens might be defined. Remember, there are still infinite options for an
animator to consider here, even within the broad category of “sad walk.” The example
you’ll find at www.animatorsnotebook.com is just one acceptable suggestion.

The animation example is what it looks-like- when played back in real time:

K
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Chapter three

In-Betweens

Remember that when you’re attempting any animation, it is not merely a question of
putting in mechanical in-between positions. Nothing in life, other than a very fixed
~.machine, moves evenly; everything moves on arcs, is accelerating or decelerating, and
has eccentric movements that, especially in the case of walks, don’t even necessarily
coincide with the main key frame timings. As one outstanding Pixar animator once said
to my students; “There’s no-‘magic-button’-in-software that makes things -move for you.
You have to get in there and work on every single frame in its own way, especially when
working with 3D animation software.” |

Let’s take this concept further and look at this sequence of a character walking down
steps that | based on an analysis of Mickey Mouse’s walk in the wonderful “Sorcerer’s
Apprentice” sequence in Fantasia (see the website for the animated example).

N
7

Notice how there is an overall emphasis on the “up” passing position. In other words, as
with a traditional bouncing-ball principle, there is a slow-in and slow-out placement of
the in-betweens around the upper, passing position of the stride, as we illustrated in the
“Generic Walk” notebook tutorial. '




In—Betweens

Also note that when the free foot comes thrdugh on the passih'g' pésitién;"’ché placement
is as normal, but when the foot comes down to the hit position,-the toe-leads; giving-a
softer, more precise contact with the ground.

'"Notice, too,' the arms move through on wide, sweeping arcs with, again, a slow-in/slow-
out effect at the top of each swing.
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The combined effect of all this movement is to create a bouncy, perky walk that gives a
-—sense-of-fun-and-yet-control-to the-action as the character descends the stairs. Note the
charm | added when he throws a backward glance at the very end, taking the whole thing
off from the predictable and repetitive.

Now contrast all this to a typical Max Fleischer-inspired style of walk, epitomized by an —%/ \;r
early “rubber hose” style of character, somewhat like Bimbo. 4 F
In analyzing this action, | noted that although there is some kind of personality to the
walk, it is still generic in nature and yet does not conform to the kinds of disciplines we
have discussed here and elsewhere in. this book..

First, note the lack of balance to the stride and that the character’s body weight is not
over the point of contact at all times, giving a sense that the character is either leaning or
falling backward.

_ Also note a consistent change of shape and length of legs that was a mark of the
rubber hose era. That said, there was wonderful animation created in that time, albeit
a very different sort from the structural and anatomical disciplines we are subject to
today.




Sneaks

Sneaks

Perhaps there is no more common example of a widely recognizable stylized walk than
the sneak. There are three kinds of sneaks: the slow sneak, the fast sneak, and the

“backward sneak (as defined in my Animation from Pencils to Pixels: Classical Techniques
for Digital Animators). We will deal with the first two here; the latter type is effectively a
reversal of the first.

Slovv Sneak

The action of the slow sneak is pretty standard. The characteristic movements are that
the character’s body leans far back when the lead leg reaches forward to hit the ground,
and then the body bends far forward just before entering the passing position. The rest is
a matter of timing.

There are different ways of approaching the arms; but as you have seen in the previous
example I've “twinned” them (i.e., made them look and move similarly and together) for
the sake of simplicity.
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Once you have these key positions worked out, it is simply a matter of in-between
placement and timing. With a slow sneak, there will be a lot of in-betweens. On the
website, you’ll find an example of what it looks like as a final line test. ‘

Also, because this is a stylized action and relies on timing variances to emphasize the

~ main pose positions of the character, the use of slow-ins and slow-outs at the beginning
and end of the movement helps significantly. | suggest working with the following charting
as a starting point.

Putting this all together, the example on the website shows what the final sneak looks like.

i€
i

Fast Sneak

N
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Timing

The fast sneak is effectively a very quick “tip'py—'to-e-” action, where the 'éhéréc':ter'barely
touches the ground and tries to catch up with-and/or get away from-another character-as
quickly and as silently as possible.

The secret to the fast sneak is that it is-technically not a walk-at-all but is-actually-a run.
See how both feet are off the ground at a certain point in time? This is a characteristic
that defines a run as opposed to a walk, which, as you should know now, will always have
one foot on the ground at any point-in-time.

Note, too, how there is a very strong up-and-down action, as opposed to forward action
on each stride in this-rough pencil test.

Timing

One of the most.important things about all walks, especially stylized walks, is the
variation in timing. With a generic walk there is very little expression in the poses and
certainly very little variant timing in the action. Everything on a generic walk tends to
be even and predictable. On-the website, you’ll see a basic walk that | analyzed and
recreated from a scene in the Fritz the Cat movie. Apart from the unique pen-and-ink
design style, see how plain, even, and quite unimaginative the walk action really is.

-
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Also on the website is a similar generic walk | analyzed and recreated from a scene
—in-Yellow-Submarine.-Again;-the-design-style rescues the action, which-in-itself is very

underwhelming and predictable. Not good! Note that there are four very different —f‘% §—‘_

characters here, but effectively they all walk the same, timing out on the same key

frames, each expressing the same action that shows no difference between them

except for their color and clothing design.

Now;, by contrast, look at the action-of a limping character(on the website) and note how = %*‘
Al

varied the weight, timing, and poses are.

The first thing to note on this action is the great difference in timing between the strong
stride and the weak one. Here’s the difference in number of drawings for a start.

SN

Second, because the character effectively collapses on the weak leg stride and attempts
to transfer its weight-onto the strong teg-as quickly as-possible, there is a very big
difference in the shape and gesture of the poses involved.

Finally, because this action is similar to a sneak in-some ways (for example, with the
character ensuring a careful placement of his feet, the use of slow-ins and slow-outs
helps communicate the action more clearly to the audience), you will see a similarity in
the nature of the timing and-charting—at least on-the strong leg action. Here’s what the
charts look like covering both two-stride actions.

§/




Observe! Observe!! Obseryel!!

Observe! Observe!l Observe!ll

| can never stress enough that although the preceding guidelines offer simple tips and
formulas for creating specific kinds of stylistic walks, it is only through an intense and
focused observation of real-life activity that a real and convincing caricature of real-life
movement can be achieved through animation. Remember, however, that animation is not a
perfect replication-of life-but rather-is a-caricature of that action.-There-will always be huge
advantages for the animator if he or she invests in significant and tailored observation for
reference pdints before embarking on a scene. With some fantasy action it is impossible to
recreate this in real life in many instances, but for so-many-otherthings it is possible to-either
sketch, film, or at least photograph the real-life actions of people doing the very action you
are attempting to interpret. There is no substitute for seeking reference, whether it is an
animator producing a moving scene or a graphic designer creating a product package.

Real-life research is better than looking up books in a library, but looking up books in a
library can often be-more effective than simply Googling YouTube or something similar
on the Web. Filming your own moves specifically tailored for the action you intend to
interpret is easily best, although if you are forced to resort to finding something near to
what you want on YouTube, then all well-and good! .

Most people have access to digital video cameras these days, or at least a still camera
that can capture key positions as people-move: So why not use these tools to your
benefit as an animator? Animators must use all kinds of technology if they can, although
to be a slave of technology is not the ideal either. The best approach of all: Sketch your
key poses from life, whether you are a 2D or a 3D animator! Through drawing you can
more accurately and surely imbue the caricature aspect of the action prior to committing
to the key storytelling poses of your proposed animation.
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Mo-Cap

Motion capture,-ormo=cap;is one example of new technology thatis an animator’s
greatest friend and worst enemy! It’s our greatest friend because it enables us to capture
and analyze, in frame-by-frame, high-speed detail, the precise movement of a figure in
action. At the same time, it’s our worst enemy because it gives a film or game producer
so much opportunity to take the cheap route by converting data to move a premodeled
character, thus eliminating the animator entirely. The really strange thing is, though, that
mo-cap action, unmodified and untouched by an experienced animator’s eye, will always
look fake, weak, and wooden. Traditional 2D animators who have seen the same thing
attempted by rotoscoping (tracing) live action footage will confirm. That said, check out —%/ﬂ §
the example on the website of the kind of action reference that mo-cap footage can
provide interested animators, but only as a reference for creating their-own superior and
enhanced animation.

| In-Betweening 2D Animation on One’s

Finally, let the 2D animators among us talk for a minute about the value of one’s to our
animation. These days a great deal of 2D animation is created on two’s—maybe more
_ than that with some limited animation _examples.

=y
! Two%are where each drawi
\ for two frames cach, However, when

it comes to the best of sty[f%ed
walKs, as with any other action that is subtle
or fast MO\/[V)\Q, it (s far more desirable t'O
go for animation o e’ (.., one drawih 3

for each frame of film). iE nﬁ;v————‘—

ing is shot

One’s are essential where broad, fast action is involved or where smoothness of
movement is extremely important. x




[n—Betweening 2.0 Animation on One’s

=

Using one’s IS almost a necessity
\J for theatrical projection, where a

huge cinema screeh will demand much
more smoothness with animated action,

since everything is so greatly enlarged and

therefore cach move from frame to frame

is that much more exag gerated. o _

The old Disney animators would always insist that-if two-drawings were so far apart that
there was no overlap between them on a frame-by-frame basis, an in-betweened frame

would have to be inserted between them to smooth the whole thing out from the cinema |
audience’s perspective.

Suggested Assignment

Create-a nongeneric stylized-walk-based on personal-observation. Go-out into a public
place and watch people walking in their own individual ways. Find someone who has a

particularly extreme way of walking. Film it or sketch it out, and then attempt to translate
that walk into animation with a character of your own design:

\ \ pon't forget tovse the thombnail
" and other processes described

carlier for this assignment! -

Test and adjust each of your attempts as necessary until you have something that most

closely caricatures the real-life walk you originally observed. Then pat yourself on your
back when it does! '




In previous chapters we dealt with
generic walks and eccentric walks. Now
we will get down to the real nitty-gritty—
personality walks.

What exactly do we mean by personality walks? Essentially what we
are talking about here are walks that are personalized and unique
interpretations of individualistic movement with a walking action, or
ones that express mood or personality or sometimes even special
adaptation to the environment in which the character is moving.
Fundamentally though, they are mainly walks that define emotion,
character traits, and indeed as their name implies, personality.
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"_ﬁ‘.\v
\ Personality walks are walks
\7  that are vnique to a character,

express mood or personality, or
indicate a character’s adaptation to the

e

3

environment. =

As indicated earlier about generic walks, although we all walk similarly (i.e., one leg in
front-of the other, arms swinging in opposition to legs), there are in fact no two identical
walks on this planet. Like fingerprints we each exert a slightly different imprint on the way
we move as we walk, primarily affected by our mbod; our physical assets or limitations,
the urgency of our action, and indeed anything else in our world that governs the way and
the speed at which we do things. For example, a character with an artificial leg will walk in
an entirely different way from a character who is supremely fit. A character who is fit will
walk entirely differently if heis happy, sad, at leisure, pressed for time, or even on stilts! In
__each case we will need to factor in varying aspects of the way we interpret a character’s
generic style of walking to such a point that his walk is uniquely personal to him and him
alone—indeed it is the personality walk that is most intimately associated with a character.

In an exercise in Chapter 3 we studied the walk of a sad person. To some degree this was
a personality walk, although because it was really only a generic walk altered by pose
alone, it is not 100 percent a personality walk in the truest sense of the word. To create
a true walk of this type we have to get even further into the personality of the character
to examine any physical limitations or advantages and then define how the character will
express these in a physical way. :




Intrinsic Balance

For example, a sad person with a painful walk will certainly tend to limp or drag her foot
through the discomfort of putting her weight on that one weaker-leg.-Indeed this.could

be why she is sad in the first place. On the other hand, she may be used to the pain of
the walk but be saddened by the fact that she can’t pay her rent that month, or she is
carrying a huge weight on her shoulders. Each piece inthe puzzle-needs-to be-factored-in
before we can decide exactly what that personality walk is all about.

Certainly doing a personality profile-and life-back-story on the character.in-your.mind

first will help flesh out the approach you might take in the way the character walks. Even
obtaining the right pose that tells a big story—like the gesture style we employed in the
sad walk in the previous-chapter—will go a long way toward-defining the core personality
that our character needs to express as he moves. The rest is subtle modification, albeit
modification that is based on research, analysis, and reason beforehand.

Intrinsic Balance

Before we define our character by pose or gesture we should first have a clear
understanding on how the average character should be constructed, based on known
factors of balance and harmony within the anatomy. Clarification of this understanding was
.gleaned from a teaching colleague, Dr. Charles Wood, when we were discussing character
design one day. To illustrate, | will use an orthographic (profile) shot of a generic character.
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~ Central Balance

The first thing to understand is that a character’s body will assume the pose of the best
balance. Balance means that the muscles will work less and therefore we will achieve the
greatest relaxation, and therefore the least strain and exhaustion. This being true we must first
look at the most perfect balance line that will run through the entire body, from top to bottom.

D

£
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Note that all the parts of the body are pretty much set above one another, to create
the perfect pose. Now we must consider the specific points in the body as they align
themselves directly or indirectly under our central line of balance.

Center Point of Head

Generically, it might be said that the center point within'the head is in front of the ear.
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Central Balance

However, if the character design requires that the ear is consciously positioned higher

or lower, toward the front or the back of the center position,-it is possible to assess the

head’s center position by first blocking lines around-the profile of the-head and then
_drawing diagonals from each of the corners. The intersection of these will now establish

the center point of the head.
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The key thing to remember is that once the center point of the head is known, it should
-be placed-on the central-balance line of the body.

” Spine

The next thing to take into account is the spine. As we all know (or should know) the
spine is essentially an S-curve, made up of individual vertebrae. The key point for our
purposes is vertebrae T10, the 17th one down from the skull. This is the next point of
- alignment in our central line of balance.




Central Balance

As long as the T10 point is directly below the center of the head in the central line of
balance the character will be aligned in-the most-natural way-possible.

Hips

The next point of alignment we must consider is that of the hips. If the character appears
in-perfect balance and alignment, then-the hips-need to-be approximately beneath the
head and spine points along that line of balance, however unconventional they may be.

Knees and Feet -

The final factors in our balanced pose concept are the knees and the feet. Here it is not
so much a question of perfect alignment between-the knees-and feet since normally there
is a slight bend to the knees, even in a perfectly upright stance. Consequently the knees
may be just a little ahead of the line of balance. However, the arch of the foot, which is
the point that can take the most pressure of weight exerted with downward force uponit,
needs to be aligned on that balance line.
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Knowing, therefore, what our character should look like in perfect balance we can adjust

~ the pose in a way that best suits his personality. With the pose adjusted for that, we can
animate his movement better and more accurately, hence the importance of establishing
an ideal pose in the first place, usually initially defined in the turnaround model sheet of
that character. For example, here is our character in a normal balanced pose.




Physical Limitations

Now here is the same character when really angry'.'

Note how now there is a more aggressive lean forward with the much tenser muscles ‘% i;:‘
causing the posture to be tighter and more rigid looking. When we get angry we tend to | F
dothis. We tense our-muscles; lean forward (i.e., getting more-into-the other person’s
_face) and tend to move in a much more rigid fashion. On the website, you’ll see how our
character will walk generically.
And how that same character will walk when angry.
Note the more defined lean in the action, the shorter stride with a more stomping action,
the clenched fists, the more assertive forward head position, and finally the more rigid
and forward action of the arms. All this defines the mood or the personality of that person
at that moment in time and is why it pays for an animator to consider the emotional
condition of the character and how that affects the way he stands and moves.
Now let us look at a character whose physical-limitations define her walk (on-the website, —%-7 \e{\?‘k_
I

www.animatorsnotebook.com) rather than her personality. To do this we will discuss a
limping character. | have used this example before in my book, How to Make Animated
Films, but it helps to express the challenges and the methods involved when animating a
character who walks with physical limitations.
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Environmental Adjustments
Often the environment will define just how a character will move. Starting with our generic

character walk again ... let us see how the same character’s walk will be affected by the
environment in which she is walking.

For example, if the character is walking into a strong wind her body lean (and to some
extent the movement of her arms and legs) will be entirely different if she was walking into
a strong wind.or has that strong wind at her back. Walking into the wind demands that
the body lean be far more forward, to gain the character more momentum when dealing
with it. Here’s what a normal body lean looks Iike', compared to one where the character
is heading into the wind. It is-likely too that the leg lift on the passing position will be
lower, as that leg too will tend to be battling against the wind.

On the other hand; if the strong wind is-at the character’s back she will tend to lean more
backward, to prevent herself from falling flat on her face with the wind pushing behind
her. It might be likely too that the leg on the passing position is a little more forward of
the midway location, because the strong wind will tend to force that free leg a little more
forward as it moves through.

o
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Physical Limitations

Similarly, for a character who is trying to walk uphill, again the body lean will need

to be more extremely forward, as the character will be trying to get as much forward

momentum as possible to get himself up the hill. However, on this occasion the passing

pbsition leg will tend to be higher and more forward since the character will need to get
-as-much purchase on the ground as possible, and as soon as he possibly can, to ensure

a more assured progress up the hill.
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As with the example of the wind at the back, when walking down hill a character will tend
-—to-lean forward,to-prevent it from-being-pitched forward down the hill. However, here the
free leg of the passing position will tend to delay a little to ensure that the character has

as much support as possible, for as long as possible, while leaning unnaturally
backward.

Now let us give a practical example of a character performing a nongeneric walk. In this
example we will take a character that is standing, carrying a long staff to support himself.

o
g

If we were to just add a staff and have the character do a basic walking action, the
example you’ll find on the companion website is what it would look like.
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However, if we were to add a little pressure to the staff by havihg the character lean more
of his weight onto the staff for support,-then this is-more what-it would-look-like:

Note that the body lean is more pronounced to favor the staff side. This pose alone
suggests that real weight is being applied to the staff as the character walks. Note too
that here a little bit of limp is added to the action, meaning that the length of the stride on
the free leg is a little longer than the stride on the staff side. This again emphasizes that
.the character is using the staff for support, giving a little more credibility to the action.

Now we need to bring a little more personality to the walk by having to consider the
nature of the character walking in this way. For example, if the character was more of a
depressed type, then the body language and the way the character moves with the staff
will need to communicate this as he moves.

However, if the character is a more optimistic and playful type, we might have some fun
with the action to give it more personality. For example, instead of the character taking
two even strides as normal, what if he took two quick steps on the staff side to the one
on the nonstaff side? Depending on how this was done it could be a quite amusing walk,
defining much better the playful nature of the character. :

See how that by just adding a little imagination to how we would normally move things
we immediately bring more character, emotion; and personality to the movement? This is
what accomplished animators must always try to do if they want to communicate more
about the character they are animating to the watching audience. Yes, we all know how
to make characters walk, and yes, if we add their individual design to a generic style
walk it will somewhat identify their core identity. But if we begin to think beyond that and
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add individuality and (':Héh"g'e' to their movement, too, in a way that entirely complements
-—their emotional or-character-traits,then we-indeed begin to bring out-more personality-in
everything they do—in this case, the way they walk.

It goes without saying that in.this.day and age it is not always possible to go that extra
few yards to achieve perfect personality action. However, if the action you are attempting
requires that a little modification to the norm will enhance the scene, it does behoove you
as-a true character animator to-make that extra effort-and bring out of the character the
underlying personality that is there. One look at the great action of the Disney animation
from the distant past,-or some of the Pixar animation that we see today, and you’ll
immediately see what defines personality from the purely generic:

Finally, let’s look at some other peripheral tricks we might use to add elements of
personality to a walk.-For example,-consider the way the-head moves throughout the
action. Normally we have the head upright and looking forward, with perhaps a little
up-and-down movement if we are attempting to loosen up the action somewhat.
-—-However, what can we do to-the head action to. communicate personality?

Head Action

For a start, if our character is a happy-go-lucky type, try flicking the head from side to
side as she walks.- This gives-a much-jollier, more carefree sense to the action.

You can get an even more drarﬁatic flick to this kind of head action if you delay the
passing position location a little, to ensure it moves faster over the second part of the
stride action than the first.

gy
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Neck an\d Shoulders

Simply by adjusting the positioning of the neck and shoulders you can communicate
emotion and personality. For example, compare a more rigid, upright, and military-style
attitude to the shoulder action, to that of a more slumped, sad, and depressed attitude.

Note too that the way the shoulders are set will significantly affect the way the

arms will move over each stride. The perky, military-style action to the upper part of the
body will reflect this in the way the arms -move,-whereas-a sloping, slumped shoulder
attitude will significantly incline the arms to drag or slide around the body more lethargically.
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All this will more and more significantly define the personality nature of your character’s
way of moving.

Torso

The way the torso moves is a big indicator of personality. For example, our depressed,
slumped shoulder character will much more likely have a curved inclination in the spine,
as if the weight of the world was on his shoulders.

Alternatively, our more perky, military-style type will incline to a much more upright stance
. that communicates a much more positive, confident way of being.

Again, as with the perky head action, we can even add a side-to-side action to the body’s
movement, providing a definite strut to the more positive character—a delay at the
passing position stage emphasizing the strutting.action-even.more.
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Remember your balance here, however! If you exaggerate the side-to-side lean on the
body, you will have to adjust the whole character pose (especially from a front or back
viewpoint)-to ensure the body weight is-over the point of contact and not beyond it.

Note that the center of gravity above is way beyond the two points of contact on the
ground; therefore, it is unnaturally out of balance!

Legs

Even the leg action can define personality. The military-style-guy will have a much more
rigid, forward-and-back movement to the lower limbs. Everything will be straight, angular,
and much more mechanical in its appearance. However, a typically depressed, lazy, or
reluctant kind of character will quite literally tend to drag his feet as he walks, perhaps
with the toes pointing inward on the passing position to emphasize his body language.
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A little delay on the dragging foot in the passing position with some creative use of the
—timing/charting-will tend-to-emphasize the-dragging nature of the action, with-a quick flip
forward of the foot as it approaches the full stride hit position.

“In Conclusion

These are just a few of the little tricks you can apply to your walking action to define
attitude and personality. But these are only the tip of an iceberg of opportunity.
Experiment yourself with this wide palette of options and see what you can come-up with
in defining personality in action.

Above all else—OQObserve Life!

By studying what real people—with real attitudes, emotions, and personality traits—

do when they move you will begin to log in to your database of understanding real
possibilities for your action. Look, film, sketch, and analyze. Do everything you can

to understand just what defines one walk from another, one character’s personality in
movement from another. Shoot reference footage of yourself or a colleague acting out the
extremes of the actions you have in mind and use this as key reference when you attempt
to replicate this through your animation. g '

Remember, there are no shortcuts to great animation—even with the most user-friendly of
animation software. You have to observe, try, iterate, and evolve your actions and not give
up on them until you have fully. achieved what you are going for.




In Conclusion

Generic works generically. In other words, if you make it move you have technically
animated it. But have you really brought it to-life; with-real character-and-personality; the
way a great Pixar or old-Disney animator would do? If you have you will be within the
ranks of the true character animators who can delight and make real for us the way a
character is, drawing us into a world that we can empathize with-and identify. If not, then
you still have work to do! Hopefully all the material contained in this book will help you
along that path of discovery and execution.

Suggested Assignment

Find a real person whose style of walking is individualistic and particularly appeals to you.
Study, sketch, and film the way he or she walks, and then try to analyze and replicate

it with an animated character of your choice. You may find that you will need to design

a character that is more reflective of the person you are observing, but this would be a
good exercise too.

For this assignment, remember that in designing a character—as indeed in animating that
character—you will need to caricature reality, not just replicate it photographically.

_Film and work over your animation several times until you arrive at the perfect
interpretation of the character you have chosen.




Perhaps the most difficult of all walks

and the least talked about are quadruped
walks. Here all the challenges of bipedal
walks are intensified several-fold; not only
is there another pair of legs to contend
with, but the synchronization of those legs
often varies from creature to creature,
species to species. Additionally the size,
weight, and bulk of that creature will be

a factor in the way it walks. For example,
a Gecko lizard will clearly walk very
differently from a thoroughbred horse.

A long and rangy giraffe will need to be
approached in a very different way from
that of a ground-hugging burrowing critter
such as a mole. Add to the mix the fact
that you also have to deal with head and
tail movements—whether it’s a cartoon-
style quadruped or a naturalistic one—the
enormity of the challenge is exponentially
magnified!

Suffice it to say (and echoing the approach | took in my recent
book, How to Make Animated Films) it would make much
more sense to at least minimize the challenge by dealing with
naturalistic-style quadrupeds and cartoon-style quadrupeds

quite differently.
90
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Naturalistic Quadrupeds

Naturalistic Quadrupeds

Before we get into details I'would like to show an-example of -a-quadruped-thatl once did
for a TV commercial. The spot, for the British lager Lamot, required a very science-fantasy
approach and consequently the beast that the hero rode upon did not exactly resemble
anything in our known world, although it did somewhat follow the characteristics of a -
giant cat. To further complicate the matter the beast had to bear a warrior and descend a
sand hill at the same time.

| researched a number of cats walking and made studies, both filmed and drawn.
However, | was not able to reference a giant cat descending a sand hill with a rider on its
back so | did the next best thing—a horse witha rider on its back descendinga snowy
hill! It was obviously a cold, snowy winter at the time so | was actually able to take
advantage of the conditions. Luckily | found a willing rider who was prepared to take his
horse down a snow-covered hill in Kent while | filmed the entire thing. The conditions’
were a little treacherous from the horse’s point of view but we were at least able to
capture the movement well, specifically the angle the horse positioned itself and the angle
at which the rider was positioned to maintain balance while going downward on a sliding
slope. Unfortunately I no longer have this reference footage to.show;.otherwise, | would
show that too. Suffice it to say, several key pose positions emerged from that footage that

‘| was later able to readjust in the form of the cat creature.
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Naturalistic: Importance of Research

This example will underline the importance of research in animation. There is absolutely
no way that | could have animated that scene without first having found out how cats
walk and how any load-bearing quadruped would walk downhill with a weight on its back.
This-does not-apply to-quadrupeds only. The message-is again-and again, with-animation,
that research is the first stage of any animation process, especially directly from nature
wherever possible. Study your subject matter, and then plan how you can execute it
through the character-and the medium- in which you are working. The process and form
of animation you use after that are your choice. However, and the need to study and
research your subject beforehand is paramount to all animators in every style.

Naturalistic: Breaking Down the Action

It may be possible for other animators to work on the whole character at once but | find it

~ best to break the design down into units that | can handle in an easier way. Consequently,
Fwill use another cat example I featured elsewhere in one of my books to clarify this
process. Here’s the original cat design sketch that | initially received from my close
colleague, Dr. Charles Wood.

Clearly there is a lot to consider here. So before animating it | broke the design down

into easily moveable parts. | will use traditional hand-drawn 2D animation to illustrate
this process but there is no reason why 3D, or other forms of animation, cannot use this
process to achieve their objectives too. Note how | have separated the front legs with the
back legs to animate both in their own right and separately.

9




Naturalistic Quadrupeds

I’ve broken the broad anatomy of the character into quite simple geometric shapes;
making their movement as easy as possible.

From such individual parts it is far easier to focus on specific parts of the quadruped
action in question. So, study the reference action you have of your chosen animal over
and over again and-begin to analyze specifically the sections of its movement you are
dealing with at the time.
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Then take the element you want to deal with first and work with it on its own (and on its
—own-layerif you’re specifically-working-in traditional 2D animation). For the purposes of
illustration, let’s take the front legs first. Here is my action for the front legs of the puma.

_And the example on the website is what it looks like when animated.

Note how a cat places its feet down-claw first, as opposed to heel first as with human
characters. Remember too that all the basic principles that applied to generic walks in
Chapter 2 apply here, especially the concept of the body rising on the passing position.

Having completed the required action with the front legs | will then move to the back legs
and animate them as their own walk action. Note with the anatomy of any realistic quadru-
ped that the action of the back legs is-not identical to the front. Therefore, you will have to
return to your reference footage again and analyze just how they work with the particular
animal you are animating. Here’s what the back Iégs of my creature look like in sequence.

R
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And the next example is what they look like Whén'rﬁoving.

o
Z"

With the front and back legs completed we can now consider the rest of the body’s
action, which again can be taken in stages. First we need to consider the basic body
action that links the two pairs of legs, so first position the legs as far apart as they need to
be, and then add the body linking them.

“Study your reference footage and note how the mass of the body moves in unison with
the legs. Note the synchronization of the legs first, however, to ascertain the sequence in
which your particular animal places its feet down. It invariably will not place the lead front
foot down at the same time as the back legs, so you have to observe the sequence used
and adjust your front legs/back legs action accordingly.

With the synchronization of the legs established you should then apply the movement of
the body connecting them and how the leg actions affect the movement of the masses

in the body that links them. Think too of the kind of musculature that the body contains,
referencing any anatomical material you can find that helps you better understand exactly
what tissue and muscle.groups are.moving.under the skin. Take.into.consideration

also the effect of gravity on the weight of the body mass and the degree to which the
body sags between the front and back legs. Referencing the original material is always
recommended.
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With the body movement established and successfully linking the leg movements it is
time to consider the neck and head action. Again, remember the overlapping action
principles that we employed in the generic walk discussion earlier, especially with regard
. to the head. (i.e., as the body moves up the head tends to remain down a little and
when the body moves down the head tends to remain somewhat up). We can apply this
somewhat to the action of the head, but only inasmuch as the reference material we are
using from reality confirms what we are trying to attempt.

Remember too that whenever tackling reality—in the sense that our animation should
_look real and not cartoonish—we are not just precisely copying the real action but are
actually caricaturing it! That means that although our animated character has to conform
entirely to the realistic world, we do need to push it further than displayed in our filmed
footage of the real key positions to that when seen in a virtual, CG, or other world.

—
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Naturalistic Quadrupeds

Consequently, when animating a quadruped the animator needs to consider two main
actions at this stage, the head action and the neck action. Broadly-stated,-when-thefront
legs push that part of the body upward, the neck connected to that body would tend

to hold back down a little, to create the overlapping action effect. However, with regard
to the head action, it is when the neck is moving upward that the -head will-drag-a little
behind it in staying down, and then again when the neck is moving down the head will
stay up a little longer in compensation. That way there will be a double overlapping action
effect, the degree of application depending entirely on the nature of the creature being
animated and the length and suppleness of the joints and masses being moved.

Now all that remains is the addition of a tail (assuming the creature being animated has
“a tail). The extremeness of this action will again depend on the length and flexibility of
the tail being studied. But generically it should be recognized that the- same principles
of overlapping action that appear on the neck and head are reflected here, although it is
best to consider for the purposes of smoothness and erxibility that the tail has a hUge
number of joints all reacting to each other whereas the head and neck are just two.
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Remember that the overlapping effect we discussed in the head and neck action was
effectively a short successive breaking of joints (a process discussed in Chapter 11). With
the head and neck, the neck’s action is entirely dependent on the body’s action while the
head’s action-is dependent-on the-neck’s - movement; similarly with the-tail, albeit many
times more!

Remember too that the root of the tail is connected to the body of the animal at the rump.
Consequently the root will be affected by the movement of the rump and every imagined

joint beyond that affected by the one ahead of it. As the root moves up the imagined _%ﬂ
joints of the tail will follow it, although each one will delay slightly behind the one ahead of

it in the chain. Therefore, when the tail is animating up and down in accordance with the

body, then the flowing wave-like action of the tail will tend to look like the example you'll

find on the website. :

h

Remember, however, that the root of the tail is always subject to the movement of the
rump of the animal in question, so since there will be a forward and back rotation to the
hips of the back legs (as also discussed in the generic walks section) the tail will not just
be i'ippling up and down but also side to side! This means that the animation of the tail
will-be entirely dependent for-its action on the physical nature of the animal in question,
the length and flexibility of its limbs and movement, and that degree to which it rotates the
hip section of its rump. Consequently, achieving a believable tail action on some creatures
is the hardest challenge an animator might face in moving a quadruped (especially if
animating a cat and the cat is independently flapping its tail when it is angry!).

That said, if a quadruped’s action is approached in sections as we just indicated, then it
should make the animator’s task considerably more accessible. Now let us look at the
animation process for creating a purely cartoon-style quadruped, which should make
understanding all of this' much easier.

g9




Cartoon Style

Cartoon Style

When approaching the animation of a more traditional, pantomime cartoon horse we

begin in exactly the same way. We need to break down all the elements of the horse

design into separate elements: front legs, backlegs, torso, head, neck, and tail. With
_these elements more clearly defined it will make our task all the easier.

Remember that with the legs separate and the horse being entirely cartoon in nature we
can do anything with its movement; that is, we’re not limited to replicating reality. Indeed,
depending on the nature of the production in which the animated horse will appear, we
can become quite outlandish in the way we make it move:
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To illustrate this point lam (jdihg to make the movement on the front legs entirely different
-—from-that-on-the-back;-with-the rest-of-the body fitting in to the action as best as-it can.
Consequently we will simply focus on one pair of legs to start with, although we must
remember that the foot slide (see Chapter 2) on both pairs of legs has to remain identical if
theillusion-of unity between all the four legs is to be maintained (and one pair of feet is not
apparently slipping along with the others). In the following case we will start with the front legs.

For this exercise we will animate the action on two’s, although if you want to ultimately
put it on one’s it will appear much smoother. First, the front legs need to be positioned in

all the key stride positions. This will give us the positioning and range of the strides these
legs will take. o :

\j |t might be a good idea to define

the stride positions of theback
legs at this point, sO that you don’t

find they cross each otheror-get-ineach

other’s way [ater.
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With the stride positions in place for the front Iegs', next establish fhe'pas's',ir‘\g pdsition.

2 | AP RN <

With these in place, it is time to put in the in-betweens. These can be quite eccentricin. ...z
nature because we want this pantomime character to move in quite unorthodox ways.
However, they still need to confirm to all the principles of biped action we defined in

Chapter 2:-You'l-ind-an-example-on-the-website of what-it-looks-like - when-animated.

R\
H

With the front legs complete, we should now turn to the back legs. Remember to
locate these exactly in the same position, since they need to appear for the finished
horse action. Hopefully by now you will have established the key stride positions and
they will not in any way be conflicting with the movement you have created for the
-front-legs. -
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Again add the pasSihg'bbéit'ibns to this 'actio'n', rémembering that in this particular case
—the-backlegaction-will-not-be-the-same-as the front leg-action. Therefore, these passing
positions will be very different from each other.

Now.add the in-betweens to the back legs, which like the passing position will-be-very
different from the ones used for the front legs.

A
“

Now check out how this action looks when animated on the website.

With both sets of legs in place it is now time to-add the body. Remember that evenina
cartoon world there has to be some consistency. The great Walt Disney used to talk of
“plausible implausibility” in his time, meaning that although the world of animation was
often implausible in comparison with the real world, it nevertheless had to conform to
its own laws of weight, gravity, mass, shape consistency, and so on if the audience was
going to buy into what was being shown to them. Consequently, with the body of our
horse it is very important that we maintain some consistency of shape and volume if we
are to convince the audience that our horse-is real, even though it’s.clearly a cartoon
horse. So, when the lines of the body are added to connect to the two sets of legs the
squashing and stretching that will ensue must consistently maintain the essential volumes
that the body-has. Here are some extremes of the body shapes that link the legs at
different stages of the walk.
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On the website, you'll find an example of what it looks like when animated on its own level. -z

N
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With the body successfully added to the legs it is time now to consider the head. As

with the realistic horse earlier we need to consider the head and the neck as separate

overlapping elements that are attached to the front legs. Chapter 11 will explain in detail

how the notion of successive breaking of joints works but for now let’s just accept that
_each joint moves independently of each other and each moves as a result of the one that

is moving higher in the chain. In this case | am considering three joints to complete our

movement—the neck joint, the jaw joint, and a joint that links the ears to the head.

We will follow precisely the same principle of overlapping movement we applied to the
realistic quadruped earlier, only this time we will exaggerate them further since this is

a cartoon character and therefore needs to be more expressive and exaggerated in its
movement. So, first taking the neck, let us remind ourselves of the rule that as the body
rises, the neck will drag back a little. '
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Following the successful movement of the neck, we should now remember that as the
-neck rises, the head would slightly delay behind it and vice versa when it descends.

Finally, since we are animating even the ears on our cartoon character, we need to
establish that as the head moves up and down (or forward and back perhaps) the ears
will tend to drag behind it as it goes.

104
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Putting everything together we arrive at a fluid head and neck action.

Finally we turn to the tail to complete our pantomime horse action. Everything we said
about the tail in the realistic quadruped applies here, but again even more so since it is a
cartoon action, not a realistic one. So there will- be much-more fluid-whiplash appearing-in
the action as the tail responds to the body moving up and down with the leg action. On the
next page there are some typical stages of the tail flipping as the back of the body moves.

Remember that for the tail we are essentially dealing with a cracking whip action in the
most extreme cases. So like a cracking whip, the more fluid tail will follow the action
of the driving force of the rear as it moves up or down. This is often described as
overlapping or secondary. animation.

o
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To understand the tail/whip action more clearly, it might help to think of any fluid shape
like atail, a whip, or even a flag as being a curved and flexible shape sandwiched
between a series of rollers.

As the rollers move the fluid shape will transform to their contours, effectively giving the
action we are requiring for the tail or other similar objects to be animated.

==

On the website is another very simple example of a flicking tail when you use the principle ‘5,? =
R

of fluid overlapping action to get a sense of a whip.

Remember that all these examples are just the tip of the iceberg of possibilities. The
options are infinite when putting a cartoon quadruped action together. Different leg
actions; different and more varied head, neck, and tail actions; and indeed even a
different character design will ensure that your animation will look far different from mine.
Remember too the personality and the eccentricity we talk about in other notebook

| 10¢
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tutorials, which—like the mood, terrain, and environmental conditions ifnhoééd on the
character—will show that the way a quadruped walks-is-infinite-in-its-expression-and
limited only by your own imagination!

Suggested Assignment

Depending on your interest, | would-suggest that in-order to test yourself on-the
knowledge contained in this tutorial you attempt one (or both) of the following tutorials.
The following assignments are taken from my book, How to Make Animated Films (Focal
Press). T :

1. Realistic quadruped: Take the reference footage provided in the book’s companioh
website (or from-a definitive movie clip-of a quadruped of your-own choice) and create
a realistic quadruped action based upon it. Film your action, repeating it FIVE times.

2. Cartoon quadruped: Taking a three-quarter-view of the pantomime horse design
illustrated in the book, and create a cycle of it walking eccentrically (i.e., the front legs
and the back legs should feature a different style of walk'movement) but differently

- from the version-I-have illustrated in this chapter.-Film-your-final-walk, repeating-it
five times.




Now that we have dealt with generic
walks, eccentric walks, and personality
walks in other tutorials in this book, it is
time to focus our attention on generic
runs. There really is no one tutorial on
runs that encompasses everything, since
effectively every run is unique to itself.
None can be strictly described as generic,
but there are core principles of runs that
enable the action to be discussed more
generically, after which some further
sophistication can be added to the basics.
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Chapter six

Misconceptions About Runs

It is often-wrongly assumed by-many-novice animators that a run-is merely a faster
version of a walk. Nothing could be farther from the truth! If you look carefully at a run in
slow motion you will note one major difference between a run and a walk. With a run both
feet come off the ground at a certain part in the action, whereas with a walk one foot is
always in contact with the ground at any moment in time. Indeed, this is the definition

of a run put out by all the race walking associations—that a walk becomes a run (and is
therefore disqualified) if both feet do indeed come off the ground at the same time!

Therefore, a run is more of a controlled jump than a speeded-up walk, where the
character in question changes from leg to leg in the process. To clarify this let us
introduce ourselves to the five key positions of a generic run.

Drive Off

To get a really convincing running action we first have to start with a good drive-off
position. Of course the more powerful the running action is the more dynamic the
drive-off position has to be. However, the essential elements of the drive off are that the
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contact leg is pushing the body firmly forward and the lead Ieé is held 'Up'éhd forward in
anticipation of the stride itself.

Remember too that with any Olympic-level sprinter, it is the arms that drive the legs
faster. Therefore, the'more powerful and dynamic the-arms are, the-more convincing the
_drive-off position will be.

Stride Position

With a good drive-off position realized the character now has to achieve a strong
transition pose position before hitting the landing on the other foot. This is known as
the stride position. Here the body already has been driven up and forward by the rear
leg and so the entire body is now off the ground, legs separated. The faster the runthe
wider the stride that needs to be achieved here. Again, an Olympic sprinter will have an
enormous distance of the stride position whereas a marathon runner, for example, will
have a very small stride. Physically what is going on with the stride position is that the
leg that has already driven off is dragging behind, whereas the foot that was rising up
at the drive-off position is now reaching forward to prepare for touch down at the next
contact point.
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Leg Reach Down

The third position we need to consider with a walk is the leg reach down. This is
effectively where the leg that has been leading on the stride position now reaches down
and makes its initial contact withthe ground. It is true to say that there is effectively
nothing like a passing position in a run. However, this pose is the closest thing to it. For
example, with one leg touching the ground the free leg is moving forward, about to come

~ through and reach its midway position to what would be the generic passing position of
a walk. The arms at this stage would be in a more downward position, close to the body
and about swap position as the stride changes.

112




Misconceptions About Runs

Contact/Squash Position

Now, with the lead foot firmly fixed to the ground the body drops-down-into a squash
position, as a result of the body mass and momentum exerting a great deal of pressure
on it. The contact leg therefore is bent to absorb this shock while the free leg is éwinging
through (to prepare for its next drive position). -

3y
The squash of covrse depends a
\ ) ot on the size and weight of the

character doing the ronning—a

heavier character has more impact on the

legs than a [ight one.

Drive-Off

Again we are back to the original drive-off position, albeit this time the opposite foot is on
the ground and the other leg is driving up and forward. This effectively completes the first
stride cycle and starts the second one.
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Body Angle

| have discussed elsewhere the fact that all biped movement, walks or runs, requires a
certain amount of body lean to initiate momentum. The more the character’s body leans
the faster the action must be. Consequently, the body lean of.a run needs to be far. more
exaggerated than that of a walk, except perhaps of a run that is more closely aligned to a
marathon run than a sprint, in which case there needs to be an economy of action both in
- terms of momentum and even-arm action. However, within the lean it requires a variation
within each stride that will tend to make the action more natural and convincing, for
example, if we establish the body lean of a character in the drive position as the foIIoWing.

[ 114




Body Angle

Note that the lean is quite pronounced. However, at the point where the I"e'adlleg' is
reaching down and touching the ground, the body-lean will need to be farther-back
somewhat as the leg extension will tend to rotate the upper body backward slightly.

-The other stride positions will therefore have variations to the original drive position angle,
perhaps as so:

This will only emphasize the-action of the run,-making-it more-dynamic and believable.
Clearly, however, this works best with dynamic runs, where there is a wider range of
action than, say, with a slow, marathon-style runner.
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- Arm Actions

Another way of giving-more-identity to the run-is-to vary the way the arms move.

For example, with a more sprinting action the usual pendulum-style pumping action
will work fine.

However, in a more desperate, struggling kind of run you might consider the arms
moving differently. In this example they are moving through an oval path of action, slightly .
emulating a swimming action or an action where the arms are seemingly grasping at air to
try and pull themselves forward in addition to the dynamic leg drive. '

Another variation would be a stiffer and more limited straight-arm style, where the

arms are left pretty much straight and the action is more like fast pendulums than bent,
pumping sprinter’s arms. :

The shape -and-action of the-arms will very-much-define the personality or emotional need
of the running action.
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3—Frame Run

3-Frame Run

The 3-frame run-is a traditional “scrabbling-style” run that was-often used-in-the-older
style form of animation. This was often used as much for economy purposes than for its
emotional content, since these were used mostly in TV animation and low-budget shorts.

—
\ | The 3-frame run
e . The drive off

. The stride
. The squash [anding

As its name suggests, the 3-frame run basically breaks down the stride action into three
key leg positions, the minimum possible to describe a running action. The effect creates
an almost blurred, scrabble style of run. The three positions are

The drive off: This is pretty much the same as our standard run position for the drive
off, with contact leg straight and pushing the body forward and the lead knee bent and
forward. ' :
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The stride: Again, pretty much the same as the conventional stride position but perhaps
-with-the legs even-farther-apart than normal.

The squash landing: This is a kind 6f combinatidn between the contact pose and the
squash before the push-off pose. The lower you make this pose (and the higher you make -
the stride pose) the more “up and down” there is to the action.

It is worth repeating here that the 3-frame run is the minimum possible to get the sense
of a character-running,-and therefore it is a more stylistic-cartoon-approach than a
naturalistic one. Go to the website for a sample of this kind of run thatll used for an
aggressive black swan action.

A
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Foot Slide and Back grovnd Panning Speed

Keys Only

It is clear from the above that a run stride is-essentially five separate key poses-that,
unlike a walk, really do not offer any opportunities for conventional in-betweens. In a
traditionally drawn animation world these key positions would be shot on two’s (i.e., one
drawing for two frames). However, a good exercise for every animator is to consider
adding in-between positions to all the five key poses to create a greater sense of
naturalness and smoothness. You will of course also need to create all the positions of a
stride on the other leg, too, so that the entire run cycle action is complete. ' '

Run Cycles Versus Straight
Ahead Action

As with repeated actions like walks and runs, it is natural for most animators to want to
create a repeat action and to use it over and over again.

N
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Although you can probably get away with this a few times, if you use the repeat effect
more than that the audience will notice it and will not be inspired by what you do.

“Consequently, it'is preferable (if you have the time or budget) to animate your action
straight ahead with each stride, meaning that you repeat nothing and create every stride
as new activity. This can be unnecessary if a robotic, mechanical feel is required for a
character’s action. However, if you want to put surprise, personality, and unpredictability
into.the action you will be far better off using this kind of straight ahead technique,
especially if you’re creating a personality run.

Foot Slide and Background
Panning Speed

When a cycle action is created for either a walk or a run the character effectively moves
on the spot with the background or environment moving past at exactly the same speed
as the contact foot slides on the ground. This is best illustrated by showing the foot on a
walk cycle moving back, as an identifiable part of the background near the foot moves in
perfect synchronization with.it.
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If the background or environment is moving faster or slower than the foot slide, then the
character will appear to be slipping, as if walking on ice. :

Slow-Motion Runs

Naturalistic runs, in accordance with the true laws of nature, can never be too slow. As
we stated earlier; a run-is defined-as-an action-of motion-that has both-feet off the ground
at a moment in time. Therefore, in the real world, a character cannot possibly hang in the
air during the stride position forever. However, to give the illusion of this happening in the
CG or animation world we have to explore the properties of slow motion. It is perfectly
possible to slow down a run to infinite proportions of speed by just adding in-betweens.

However, remember that if something is moving extremely slowly, every facet of its pose

and motion will be much more open to scrutiny. Even if the core motion is solid you will
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Reminder on Stride Length

find that it benefits you to add additional touches of detail, such as extreme overlapping
action and additional (normally unseen) features such-as saliva flowing from-the-mouth

or the chest widening and closing in a way that suggests extreme breathlessness.
Similarly the character will blink extremely slowly, giving all kinds of possibilities of having
fun with the eyes and eyelids. At the same time, a long-distance marathon-runner will
definitely move at a much slower speed than a sprinter. So that action will again be open
to much more scrutiny than will the action of a fast run, such as a sprinter’s.

Never Neglect Your Research

The bottom line with all these things, however, is research, research, and even more
research! Always go to life and nature for your first point of refefencé, never the work of
others, if you can. Even the finest animation in the world-had-to start somewhere and the
odds are that the animation is the finest because it emanated first from an intense study
of natural action. The closer you can emulate the action of the real world, however much
it is extended and caricatured, the more chance that you will animate that action perfectly.
This is especially true when you are attempting slow runs or even slow-motion runs.

Pose Is Everything

However, remember that if you are seeking to recreate the more naturalistic (but slow)
action of a marathon runner the pose and stride of the action will be very different from
that of a natural running action recreated in slow motion. Lohg—distance running requires
that the character maintains his or her reserves of energy for the fonger-haul; therefore,
the stride has to be shorter, the up-and-down action less, and the dynamic arm action
reduced. Alternatively, a sprinter seen in slow motion will still have an extreme extended
stride, a powerful punching action to the arms, and a more extreme up-and-down body
lean as the run. Again, it is all a question of examining real life and then adapting it to the
requirements of the action needed in front of you.

Reminder on Stride Length

Don’t forget that the more power that is put into a run the more the stride length must be.
The length of stride for a sprinter or 200- and 400-meter runner is far greater than that of
a long-distance or marathon runner. Similarly, the length of stride in a walk will be far less
than the stride length of a run.
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Environmental Issues

The-terrain-and-environment of running characters-will also affect the way they-move (true
for walks tool). For example, if a character is running up a hill, his body lean and arm/leg
action will be modified to enable him to ascend the incline successfully. This means that

~~he will need a more pronounced lean to the body action and the arms will have to pump
even harder to get the legs going.

On the other hand, if the character is running down a hill, his body language will be

the opposite, meaning he will tend to lean backward more and adjust his foot and leg
positioning as brakes-to prevent him fromtumbling head over foot downward. The arms
will also be adjusted accordingly.

12



Head—on Runs

Head-on Runs

Living in-a-3D-world-animators-today must consider-approaching-their-run- (or any other
animation for that matter) from all viewpoints. Even if the camera position is fixed it
doesn’t hurt to check and style your action from all angles; although it may not be seen
in different angles it will actually work better for the-audience-if-it- does-work-from-every
viewpoint. To go partway toward this, let us consider animating a run head on.

N
b

~The major thing to think-of when animating a running action in anything but a profile
viewpoint is the fact that the body weight doesn’t just shift from side to side—it also
shifts from one foot to another. This means that if the character has its rig'ht foot on the
ground, its weight will shift across slightly to that right leg and vice versa when the-left leg
is down.
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The amount of weight transfer will vary according to the kind of run being attempted

——and-the nature-of the character-doing-it. For example, a heavy character doing a slow,
lumbering run will tend to shift from one side to the other more than a thin, light character
running like a bullet.

Another factor that traditional (hand-drawing) animators should take into consideration
is the exaggerated use of perspective in their drawings. This means that the parts of the
body-that are nearest the camera will tend-to-appear much-larger, while those far away
will tend to appear much smaller.

Suggested Assignment

Sometimes it is good to attempt a suggested assignment to enable all this information to
process in your mind. Therefore, the following is a suggestion that will enable you to get a
running action under your belt. (It’s a toughy though!)

Take a character of your choice and have it either run around a circular course, linking up
to its first position, or else just have it running on a cycle and rotate the camera around

it in a 360-degree tracking action. This will not only enable you to create a basic running
action using a cycled movement; it will also force you to consider the action from all
angles, ensuring that you thoroughly understand what is going on with the character and
its movement from every angle. | once did a similar exercise for an exaggerated, eccentric
walking action. See the website for an example.

A
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This is, of course, especially challenging for traditional animators where every drawn pose
has to be carefully considered.
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\ Al animators sttempting to animate

\ X the running around a circvlar

)} course should remember that there
would be a certain amount of inward [ean
required to the turn to make it entirely

convincing (i.e., like @ motoreyclist leaning
inward to negotiate a tight corner).

HCBO"—OVJ Runs




This chapter deals primarily with the
process of animating jumps, or indeed
anything that actively challenges the
force of gravity. The effects of gravity,
such as weight, will feature strongly in
the other tutorials, but our interest here
is focused mainly on the issues relating
to a character launching himself upward,
against gravity, seeking to leave the
ground, and then returning earthward
under the force of gravity once again.

All jumps are underpinned by the basic
principles of the bouncing ball, so first
we’ll remind ourselves of the most
widely used and acknowledged principle
for introducing animation to first-time
students.
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Chapter seven

Bouncing Ball

The bouncing ball-principle varies-in-accordance with the nature of the ball that is being
bounced; here we will approach the principle using a standard rubber ball.

For further information on the

\ X bounding ball principle, refer to
my previovs books, From Fencils

to Fixels: Classical Tectniqve for Digital
Ammators and How to Make A, mated
Fiims, both from Focal Press. y

To make things easier, we’ll-just look-at the two key bounce positions first and-then the
passing position and in-betweens.

The upper of the two key positions will look like this:
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Bouncing Bal|

The lower position will be like this:

See how the ball in the upper key position is perfectly round in shape, but when it is in the
contact key position on the ground, it is deformed to reflect the squash position created
as its pliable mass hits the solid ground.

“Now see how the chart placements of the in-betweens will reveal that this is not a
mechanical action but one that requires you to create a specific, convincing effect as
the ball bounces. A typical slow-in/slow-out chart defines the kind of action that will link
the upper positions to the lower positions of the bounce. (Note: The chart 11 through 21
represents the upward rise of the ball to its uppermost position and the chart 1 through 11
represents its movement from the apex position back down to the ground again.)
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Let’s see this slow-in/slow-out action vi'sually.' :

Try to remember what happens when you throw a rubber ball into the air. When it leaves
your hand, it is at its fastest. But as it goes higher it tends to slow as a combination of
air resistance and the force of gravity pull on it. Then, as it reaches the apex of its arc
upward, it slows significantly to a point where it is almost stopped. That is why there is a
slow-in and slow-out to and from the upper of the two keys.

From the upper movement the ball instantaneously returns to earth—very slowly at first,
but then increasingly fast as the forces of gravity pull it down faster and faster. When the
ball hits the ground it immediately flattens, then bounces straight up again in the same
fashion, although this time the height will be less at the apex as its momentum is reduced
by the impact of its collision with the earth. It will then continue with a reduced bounce

in the very same fashion, and so on through a series of reducing bounces until it finally
comes 1o a halt on the ground at the very end.

Go to the website to see what our animated ball will look like- when it is moving.

You will see from the action that just like a regular thrown ball, this animated ball has a
fast, snappy effect when hitting the ground and bouncing upward again—but its shape is

/130
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Bouncing Bal|

significantly distorted as it is pulled down or stretches against“g'ra'\'/'ity' durlng its t'rajectory.'
Note too that the ball will-slow to a stop at the top of its bounce-and-start-to-accelerate as
it begins its downward path.

Let’s look again at the kind of movement that’s happening-here; using-superimposed
placements of each frame.

Remember again that the more frames there are in an action, the slower that action
will be. That is why we put a slow-in and a slow-out at the top of the bouncing ball’s
arc, to ensure that it will decelerate as it approaches the apex and then accelerate as it
passes it. This is all textbook stuff when it comes to the use of slow-ins and slow-outs
and something we should always-bear in mind-when we consider animating a jumping
character in action.

Note too the distorted “stretch” of the ball-as it reaches the breakdown positions of its
actions, both on the way up and on the way down. Often the stretch position of the ball
on its way down can be slightly more exaggerated because the ball will tend to move
faster under the force of gravity-than with-it. It-is also-advised that the first ball position
beyond the “squash” position is actually moved away from a contact with the ground,
otherwise the ball will tend to stick on the ground a little too much when moving. Unless

this is the effect desired, as illustrated here.
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- The stretched shape of the ballis a traditional animator’s way of describing the kind of
blur you would see if you film a real ball moving fast downward when you freeze a frame
of live-action film.

Note too that as the ball arrives at the top of its arc, at the apex of the bounce its shape
will tend to deform back to the perfectly round shape before descending again and
~therefore deforming into its more stretched shape.
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The Standing Jump

Different Types

So far we have concerned ourselves with just a standard rubber ball bounce. Now let’s
briefly compare this action with the bounce of balls of differing structure and mass.

Remember that balls will bounce entirely in-accordance with-the nature and content of
their construction. Consequently, a ping-pong ball and a cannonball will bounce entirely
differently from a standard rubber ball. The ping-pong ball, being light and very bouncy,
will tend to bounce much higher due to its springiness, with a greater slowing-in and
slowing-out to and from the apex of its upper arc. A cannonball, on the other hand, will
barely leave the ground after its first bounce, due to its dense mass, weight, and lack

of springiness. Here is a comparison of how the three different kinds of balls might look
when placed side by side, from light to heavy.

Now let’s return to our jumping character action.

The Standing Jump

Just as we did with the bouncing ball, we’ll start by discussing a character jumping up
and down again on the spot.-Here.is-our character...
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Remember that in anything we plan to animate, gravity will always exert an influence.
Just as the ascent of the ball is decelerated by the force of gravity and its descent is
accelerated, so too will gravity affect the way we move our jumping character—unless, of
course, we are dealing with the world of the Warner Brothers-style characters who seem
to walk off the edge of sheer cliff faces and stand on thin air until they realize their error.
(After which gravity will again exert a force, of course!) This is one of animation’s great
traditions.

Another is the principle of anticipation, to which we will devote a whole notebook tutorial
elsewhere, but for now let’s just suggest that before we move a character in a particular
line of force, it first benefits us to have a little anticipation of that character before we do
so. This traditionally means that if a character is going to run off to the right side of the
screen, if we have them make some kind of small move in the opposite direction first, it
will give the-entire action a greater-sense-of force and believability:

Consequently, if we want a character to jump upward, it will benefit us to have that
character anticipate this move by dropping down. a little before he takes off—something
like this.
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The Standing Jump

We will get more impact in our anticipation if we put a small slow-in to the downward
pose. Here’s how an animation chart would describe this move.

And here’s what the action positions would look like.
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Following our brief Iah{i'c':'i'p'ét'ibn, we now need to have the character jump to the highest

—possible-position-in-the-air..Remember-to keep this within the bounds of reasonable
believability—although technically with animation we can do anything we like, of course.
However, to once again quote Walt Disney’s famous phrase—plausible implausibility—we
need to make what we do within that world as plausible as possible to that world. This
would naturally change if we were deliberately stretching reality, like the Warner Brothers
characters and the cliff. Consequently, | suggest the following poses as being plausible to
our jump action.

Now, referring to our bouncing ball principle of the movement slowing-in to the upper-
part, we should do the same with our animated character jump. Here’s a.suggestion for

the in-between chart.
@)
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The Standing Jump

And here’s what the action positions would look like using that chart.

It pays us to repeat the fact that the more frames there are in an action, the slower that
action will be. Consequently, with all our drawings bunched to the top of the action, it will
tend to slow it down there.

~Now, having reached the maximum- height with our character’s jump; we need to bring it
down to earth again. We again follow the principles of the bouncing ball to do this. First
create the beginning and end poses of the action. Of cduksé; the beginnihg pose is the
one we’ve already used for the jump upward, but the ground contact one will need-to
look something like the following.
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Again, as with the bouncmg béll, we will need'a-slowing—out from the top position as the
-—character moves-down-to-the-contact position.

This will give us action frames something like this.

PrPr-Prrddy

In actual fact, the landing of the character will need two poses to be created. The first, as
we have seen, is where the feet first touch the ground.
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The Standing Jump

However, we now need to create a second key that shows the “'gi\'/'e”'i'ri th'ellégs as the
character’s weight and velocity exert an effect-on-the contacttegs.-Do-a short-jump-off

a chair and see for yourself. When our legs touch the ground after a jump, they don’t

just stop and hold our body there. They have to give a little under the weight, much

like the shock absorbers in a car take the impact as the car hits a bump in‘the road.
Consequently, our knees will bend to take the impact as we attempt to absorb the weight
of our bodies coming down. Therefore, our impact pose after the jump hit will look
something like this. '

Also, to give the action a greater sense of weight and resistance in the legs, | suggest a
slowing-in of the action, charted something like this.

1
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Chapter seven

This will give us action poses like this.

Having sunk to the lowest cushioning position necessary, we now need to bring the
character to our initial still and upright position again.

| again suggest a slowing-in action to give a smoothness to the upright return, perhaps
charted something like the following.

This gives us action poses like these.
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The Running Jump

Finally, piecing all this together, we get an action édmething like the éXén;ibI'e'you can see ‘%*7
on the website. .

&

You might notice one little thing we haven’t talked about. In doing a down anticipation

at the beginning, | actually animated a slight upward anticipation-to the downward one
before it happens. This kind of double anticipation can give an even more believable
action than if you just do a simple single one. | think it tends to work better this way. Yes?

The Running Jump

So far, all our action examples in this tutorial have been produced with a character _
jumping up and down on the spot. However, most animation will not be like this, so now
we should examine how to put a jump on the end of a character’s run. This is somewhat
like what field athletes do when they attempt a long jump event in track and field.

First we need to start the action with-a fast character run. We-dealt with character runs
in Chapter 6 so there is no need to cover that ground here. Suffice it to say, the run
should appear dynamic and consistent and definitely provide enough momentum on the
character to ensure a strong forward motion when she attempts tojump.

|

Next we needto consider anticipation. With-a-running-jump;-there will be no possibility of
a more conventional “opposite direction” anticipation occurring. This is because to have
the character move in the opposite direction to the jump, we would have to have that
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character move backward before ‘r'n-o‘vi-ﬁg' forward égéin—entii’ely breaking the rhythm and
~—momentum-of the-lead-up run. So; the way an Olympic jumper prepares for a long jump is
to sink the hips down just before the take-off.

_On the assumption that our character is going to jump from her left leg, we will tend to
put a bend in the leg that she is going to jump from while she is still running—in this case,
the left leg. To give a reason for the jump, | have added a number of rocks in the way of

.. the running character, so she has to.jump over them to avoid them.



The Running Jump

Note the deeper bend on the left leg as the character is about to jllj-r-r'w_b;"b'(‘)‘r_ri[:;a‘r'éa to the
normal bend in the leg during the running action.

To emphasize this idea a little more, | have added a slight slow-in/slow-out around the
maximum-bend position. = I

& e

S

From the leg bend down (which is the effective anticipation of the jump up), the character

must drive-up to the apex position-on-the jumping-arc-and then bring her legs forward to
effect a safe landing.
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__Again, seeing this jumping action as being similar to a bouncing ball, we must add
a slow-in and slow-out to the top of the action arc, too, giving us a greater sense of

~ the gravity affecting the action. The slow-in to the top will suggest gravity pulling the
jumper downward, whereas the slow-out from the top will suggest the force of gravity

accelerating the character downward from that apex position. Here is what the charts will
~ look like to demonstrate this idea.

] (l)gl

1t




The Running Jump

And here is what the actual framés of the'ac"-ci'o-n' Iooked I'i-ke' when ever&thlr-mg_was: —
complete. — —

Note especially that with the “hit” landing key position, the legs need to be in advance

of the body when the heels actually touch the ground. The Iégs in this case will tend

to act as a break on the forward velocity of the running/jumping character. Without the
_legs thrown forward to break this forward momentum, the character would simply rotate

forward out of control and fall flat on her face on the ground in front of her.
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Now hav-ing- Iéﬁd‘ed‘, the character will need to be seen doing the breaking of that forward
—momentum;-so-she-can-riseto a standing; upright position at the end of the jump. This

means that we have to put in a squash/cushion position after the hit so that the character
can move downward before finally standing upright.

Again, a judicious use of a slow-in toward the end of the squash position will make this

action that much more convi-ncing'. This is what the action will ook like when all the
——in-between-positions are added.-

Finally, we have to bring the character up to a 'stkaig'h't' and stahding position from the
previous squash position.
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The Running Jump

gy ¥

Again, our friend the slow-in will make this all the more convincing. Here’s the chart we
will use to effect this move.

T
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Chapter seven

And h'ere- aré t'h'e'frér.ﬁ.e'é ‘tﬁlélvt”réfléc.:‘t thls charted actioh.

A
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If completed successfully and accurately, the entire running jump will look like the -
example on the website.

- Of course, there will be-many ways of doing an alternative approach to the running jump,
but this generic version will give you a strong foundation on which to build your own ]
approach. Remember that to get distance along the ground with your jump, you will have

—toincrease the speed of the character’s run-while keeping the jumping height and arc
flatter. On the other hand, if you want height rather than distance on your jump, you will
tend to keep the approach run slower, the squash down lower, and the height of the actual
jump more elevated. In real life this will tend to reduce the distance covered on the ground
somewhat, too.

As with all animation, you are strongly urged to researchthe kind of jump you want to do
before you even consider animating it. The standard process of approaching animation is
first to create thumbnail key pose sketches based on real life observation. If you cannot
observe the action going on in real life, seek out film footage that matches the kind of
action you are trying to create. If that footage is not available, shoot it for yourself on a
video camera. Ultimately, with such footage available to you, you will be better able to
observe and analyze what is going on with the action and how you might better create
more dynamic keys that represent it. .
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The Running Jump

Remember too that you should not simply copy' ydur live-action reference rhéter'ial—you
should caricature and exaggerate it to get the maximum-effect-in-animation. This-is-what
your thumbnail, key-frame sketches are all about. They will allow you to first analyze the
dynamic action of all the key positions but then will enable you to extend and exaggerate
them to the point where you can use them to create more dynamic and convincing action.

Suggested Assignment

Find a real-life jumping action that appeals to ybu; It might be an Olympic Idng jumpér, a
gymnast,-a circus acrobat, or just a kid jumping from-her bed to the ground.-But sketch
and/or film the action to understand exactly what is going on in real time and real motion.
Then attempt to replicate it, first through key thumbnail sketches and then through more |
complete, exaggerated poses. Shoot this as a pose test first, without in-betweens but
timed out to match your first inclinations. Adjust the timings as you see fit.

Next, block in your-in-betweens. But remember that, like the bouncing ball action, all
jumping action will take place on arcs and therefore you will not be strictly in-betweening
your main action but finding in-between positions that have to be relocated along
the path of that arc. Shoot and/or renderyour action-in real time; to ascertain how-it
_is working. Polish and adjust further until you achieve that movement that perfectly
replicates the original reference footage but caricatured to work better in the animated
medium. T :




The creation of weight in animation

is something that challenges many
animators. Far too many characters and
objects that are poorly animated tend to
float around as if they are of no volume
or mass at all—or more importantly, they
are impervious to the effects of gravity.
However, the animation that really works,
that convinces us that the characters are
working and existing within a real world
subject to the laws of that real world,

are those that have an element of weight
integrated into their movement.

Weight is not an easy quality to define, but there are essential
core rules and principles that we can add to our animation
that make everything we do more convincing. In the previous
notebook on jumps, we began to hint at weight from the
perspective of a bouncing ball. Let’s delve into this concept
a little more now and explore the qualities of weight and its
approaches, using the bouncing ball illustration.
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Chapter eight

First let’s remind ourselves of what the animated frames of a standard bouncing rubber
- ball will look like.

Now go to the website to see what it looks like in motion. 'ﬁ;:,/ %x‘
(R

Now: let’s explore what happens-with a lighter object and a-heavier object.-For-the-lighter

object we will consider a falling leaf; for the heavier one we will consider a dropping

cannonball. Clearly this comparison will give us an idea of weight in action.

Falling Leaf

The thing to remember about a falling leaf in terms of weight is that it contains very little

mass or weight. It is also uniquely responsive when it comes to the forces of gravity -‘4}; Sﬁ

air resistance. This means that its falling action will not be direct or even predictable
compared to a heavier object like a cannonball. Consequently, the way it moves from top
to bottom will be subtle and meandering.

Additionally, because a leaf has aerodynamic surfaces it will tend to be more responsive
to air resistance than another object; therefore, it will tend to soar and glide in its motion,
rather than drop down more mechanically like a regular ball. Consequently its movement
will be more poetic and unevenly timed, like the previous sequence | animated for my
BAFTA award-winning film Hokusai: An Animated Sketchbook.

Cannonball

By contrast, the quality of-a.cannonball is-entirely-different. A cannonball is clearly far
heavier than most other balls, indicating that it will have less bounce to its hard and
unresponsive mass. v
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The |esson

Not being either resilient or particularly dynamic in itself, the cannonball will move very
little and slowly. For example, unlike the fa'IIing' leaf, a cannonball will not rise at all fast if
thrown into the air—such is its weight—and therefore such will-be the-extreme forces of
gravity working on it. This will be different if it is fired upv_vard by a cannon, of course, but
even then the weight of the cannonball will bring it down to earth much faster than either
a rubber ball or-a ping-pong ball.

Also, having a solid and unyielding mass, the cannonball will not bounce high when it hits
the ground, if at all on a very soft surface. Instead, if the surface is especially soft, like
grass, it is more likely that the cannonball will become embedded in the grass at the first
point of landing, or if it bounces at all it will leave a huge impact mark on the ground, with
perhaps another, less dramatic indentation at the site of where it next bounces to!

The Lesson

The lesson in all this is that one way of indicating weight with your animation is to
consider the impact the moving mass makes on the environment around it, or else the
degree to which gravity or air resistance will impact its movement.
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X Indicate weight by the impact the

" moving mass has on (ts environment,

or the degree to which gravity or air

resistance impacts its movement.
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In the old Disney internship training system (which sadly no longer exists), students were
required to create a “flour sack” animated sequence. The flour sack was literally a floppy-
looking canvas sack filled with baking flour; the student was required to animate the sack,
giving it a quality of weight, flexibility, and mass. Consequently, the original design of the
flour sack and the way it was drawn have to suggest this before it is even animated!

Disney students were encouraged to animate the sack, doing some kind of action within
a predescribed scene that emphasized the weight, mass, and flexibility of the flour
sack. Essentially, the action was pretty similar to a bouncing ball in many ways, but the
additional factors of the sack’s floppiness and its deformation when it hits hard surfaces

has to be defined in action, too.
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The Pose [s Everything!

The flour sack exercise is an excellent one for all student and novice animators to attempt
because the quality of weight and bounce are-at the forefront-of-its-success-and believability.

The Pose Is Everything!

This is a phrase | will use over and over again when it comes to animation, especially
character animation, and it is no less true when it comes to defining weight in animated
movement. It is certainly true of the flour sack assignment mentioned earlier, and it will
therefore be no less true when it comes to full character animation.

In terms of animation with weight, it implies that it is the key poses you create for your
character that will determine how weighty your action will look. For example, here is a
character carrying a heavy box. '
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However, this pose suggests that the box is not at all heavy and therefore nothing

-—subsequently-done-with-the-animation will-convince-us that it indeed is heavy. On the
other hand, the following pose definitely communicates to its audience that the same
box is suddenly much heavier.

This one looks a little less heavy,

| 15¢




The Pose [s Everything!

What is it about the more successful poses that make the box look héévy'cb'mpared to
the ones that don’t? Well; first and foremost it is the adjustment of the-bodily-posture that
immediately communicates to the viewer that the box is heavy and therefore the body is
somewhat struggling to deal with it. For example, looking at one of the previous drawings
again, see how the character is leaning backward to accommodate the extra-balance that
is required to counteract the additional weight that is in front of it.

_Note that in a previous chapter we talked about balance, instructing that unless a
character is meant to be falling over, all the weight of that character has to be balanced
evenly over its point of contact on the ground. Consequently, with a heavy box being
held in front of the character, it will automatically have to adjust its pose accordingly, so
both the weight of its body and the weight of the box are balanced evenly over its feet on
the ground. '
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Note also that in this pose the legs are bent to accommodate the extra weight that is

-—being-carried.-When-we-are-standing normally; there should be a slight bend-to-the
knees—not too much but just a little to help us adjust and maintain our normal balance.
However, the more additional weight that is carried, the more the legs will tend to bend,
unless the-weight-is too heavy, of course, and the legs will collapse beneath us!

Note finally that the head is pulled backward and the face is straining upward. These are
all-additional clues to the audience that the box-being carried is very heavy.

Remember to do this in all the other poses you might put your character through if he is
dealing with extremes of weight—or even if he himself is a heavy character attempting
to move.

If a character is bending down to pick up a heavy weight, make sure that the poses you
choose will reflect the sense of weight required to make it convincing. For example, if the
weight is really heavy, there is no point in having the weight set away from the feet in front

_of the character. Instead, the character will somehow have to get both feet as close to the
weight as possible—either side, if absolutely possible—and not just lift the weight with
the arms but with the legs and the back, too.

Let’s also remember the basic warnings we get from medical advisors when we attempt
to pick up heavy weights to avoid putting out a vertebra or two. We need to keep

our backs straight and remain as upright as possible when the weight rises. We are
additionally told to use our legs as much as possible to initiate the upward momentum,
since the legs are far stronger than the arms or the back.

Remember that with heavy weights, the arms are merely the supporting, containing, and
guiding elements in the exercise anyway, with the legs making the bulk of the effort. This
is because the arms are by far weaker than the legs, and therefore it is to the legs we
must look for getting the bulk of the weight moving.
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Weight in Movement
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\ For a clearer eXp
concept, check out film footage of
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Weight in Movement

Characters dealing with weight in movement also have to be specially adapted in the way
they move. For example, a heavy character walking will not walk the same way as a thin
person walking. A very heavy person will have a greater side-to-side action on each stride
because he has to adjust far more the distribution of weight over the contact position to
get balance over the contact foot.

Similarly, when reaching a passing position on his walk, a heavy character will more than
likely angle his free leg knee outward more so that he can maneuver his thickened thighs
around each other.

Then, when a heavy person brings his free leg down to the hit position on a stride, a slight
bend in the knee of the front leg tends to follow—at least until it reaches the next passing
position, by which time the contact leg beneath the character should be pretty much
straight again.
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Obviously, the more weight the character is carrying, the greater the bend in the lead leg
after the front leg hit.

Other factors that might be considered with a large person.moving are the overlapping
actions that will be witnessed in the stomach region. Remember, with so much fat in front,
~ the whole soft tissue in the front stomach area will be much more fluid than the rest of the
body. Consequently, when the body-mass is moving down in an action, the soft and more
flexible stomach mass will tend to stay up a little longer. Similarly, when the body mass is
moving upward, the stomach mass will tend to h-old down a little longer behind it. '

Moving Weight

More likely, most animation will involve the moving of a prop in addition to just body
movement. This also has to communicate a sense of weight in the prop. Of course, if the
character is moving a feather, there will be absolutely no adjustment to the action, since
there is no significant weight or mass involved at all. However, if the character is trying to
move a heavy weight around, there will-be significant adjustment to the bodily action.
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Anticipation

Anticipation

We will deal more fully with-anticipation in-another-chapter. For now I will-just-say-that in
order to move a heavy weight, some degree of anticipation will be involved.

Essentially, the rules of anticipation state that to more effectively move something-in-one
particular direction, it helps to first move it a little in the opposite direction, to make a
more dynamic main action.

To illustrate weight and anticipation in action, let’s consider a character throwing a flour
sack from one place to another. If we animate the character simply standing upright,
holding the sack in her arms-and immediately throwing-it in the direction required,-it -will
not demonstrate to the audience that there is much manipulation of weight going on.

However, if we adjust the initial pose a little—even bending the character’s legs a bit—it
already tells the audience that the object being held is heavy, even before it is thrown.
Then, if we have the character swing the sack a little in a backward direction first to give
a greater momentum for the ultimate throw forward, it will be far more convincing for that
audience to believe that a heavy sack is being negotiated and not a light one.

Similarly, if a character is wielding a huge and heavy sword and swiping an unknown
enemy with it, it will not be convincing to the audience if there is no adjustment to the
body posture, even just to hold the sword.
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For example, there is h'(')“é-('jjIUS’c'me'ht'to the bbdy here so the sword looks like it has no
—weight whatsoever!

Consequently, you should adjust the character’s posture to suggest it has adjusted to the
weight of the sword.

Then, when swiping with the sword around, make sure that there is a little anticipation to
start the action.

12




Anticipation

Similarly, when the swipe is made, make it on a wide arching bath' of action, with the body
leaning a little backward to accommodate the extreme-weight-and-velocity-acting-on
the body.

Finally, at the end of the swipe, do not simply stop the action dead, since doing so will
again imply that the sword does not have weight. Instead, extend the sword’s action far
further than the ultimate final position, giving it a sense of greater weight by employing

_this extreme overlapping action.

To make this even more effective, add a slow-in to the final action from the end of the
swipe to the end of the overlapping extreme position. This will give it a much more
convincing sense that the sword is heavy and proving hard to stop.
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A slow-in action from the extreme position back to the final static position will only
increase the illusion of weight. Even then, if the sword is being held out but the character
has stopped moving overall, you might want to add a slow dip to the end of the sword as
time goes by, to suggest that the weight of the sword is increasing, weakening the wrist
of the character.

And don’t forget that to move weight from a static position you will need to suggest extra
__effort at the beginning to get.it. going. Therefore, adding a slow-out from the initial static
position will give an added sense of effort; that is, the action needs to start slowly and
then accelerate as more momentum is achieved.

—

(Cexrmay ()
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In Conclusion

All these tips will suggest ways that you can add weight to your action. I’m sure they
can be applied in a million different ways to a million different actions. However, if you
get the principle of it set in your mind, you will find that your animation has more weight
to it when, or if, this is desired. Always seek out other ways of adding weight to your
action. Action with weight—as opposed to animation without weight—is what effectively
separates the pros from the novices.

Here are a few reminders of things | also mentioned in my book, How to Make Animated Films
(Focal Press) that will help you communicate greater weight in your character animation.
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In Conclusion

. In posing a character that is dealing with Wei'ght', remember that the sffohgest parts of
the human body are the legs, and therefore they need to-bend to-cushion-the-impact
any weight places on them.

. Where there is an absence of weight, however, or even the opposite of weight (such as
when a character has a helium balloon strapped to his back), the poses can imply the
opposite. '

. The heavier a thing is, the slower it moves or can be moved. Therefore, if your
character is carrying a great deal of weight or is very heavily built itself, be prepared to
slow the action to.communicate this fact.

. Lifting a weight from the ground will initially be difficult for a character to do. Therefore,
employ some preparatory action to communicate that the character is finding it hard
to achieve, use a “slowing-out” chart timing for the initial raising of the weight so that
it slowly accelerates upward until the character can gain leg thrust to achieve the
added momentum required for the lift.

. If a character is built heavily or at least has a certain amount of weight around his or
her stomach, butt, or breasts, remember to employ some overlapping action on these
areas to indicate that there is indeed weight there responding to ups and downs and
changing velocity of the overall body.

. Because of gravity, weight always tends to drop downwérd. Consequently, characters
carrying weight or characters with weight in their physical make-up may often suggest
a downward sag to their pose or in the flesh of their body.

. In seeking to lift a heavy weight, a character has-a much stronger base to-work from if
she separates her feet and applies the lift over a greater area for the pulling-up action.

.- When-a character walks carrying-a weight or is very heavily. built, his balance and
movement will be significantly modified. Also, a character carrying a substantially
heavy Weight' cannot possibly take as large strides as a character not'carrying
anything.

. A very fat person will not be able to walk the same way a thin person can, since she

has to overcompensate for her side-to-side lean on each step—that is, to adjust her

balance, which will enable her better to move her free leg around the contact leg due
to the excessively fat, heavy nature of her thighs.
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10. In order for a character to move a \)ery h'éa\'/y weight that he is carrying, he will first
have to-use-a-certain-amount-of-anticipation (or swing in the opposite direction) to
get some kind of momentum going.

Suggested Assignment

Study a weightlifter in action. Thumbnail a few sketchbook pages of keyframe poses that
give you a caricatured sense of the action that is taking place.

=
\ \ For this assignment, if you ‘can
" view the weightlifter’s action from

more than one viewpoint, it will b? much
the better for your onderstanding of

=¥ as P

what is going on.

Ideally, you should go to a weightlifting event and sketch or film what.is going.on.. Then
analyze the timing and the way that slow-ins and slow-outs can be used to suggest the
struggle of moving a very heavy weight against the force of gravity. '

Finally, animate the action based on all your research, and adjust as necessary. The
ultimate exercise is for the audience to really believe that your character is moving a
heavy weight; you will succeed with this exercise only if that occurs.

"1
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Arcs

Have you ever watched leaves falling from
the trees? Have you noticed that they
don’t drop straight down but tend float

on ever-diminishing arcs, much like the
animation | did for my film, Hokusai: An
Animated Sketchbook?

An arc is the core of all movement. As | have said before, only
a very fixed mechanical device moves in straight lines; eve-
rything else moves in curves or arcs in accordance with their
mass or weight. Of course, if the leaves on a tree were round
and made of solid iron, they would drop straight down like a
stone, or apples. But they are not. They are made of thin, light,
aerodynamic surfaces that tend to cause them to glide down-
ward in arced seesaw swings or curved, spiraling nosedives.
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Chapter nine

This is, of course, an extreme exafnble of arcs in action, but it is a good one that

—illustrates-the fact that-all things-tend to-move in-some form of arc. In nature, for instance,
it is said that movement in arcs is the most natural action possible. In animation too, arcs
create a more rhythmic, flowing movement, giving your animation great strength and
dynamism:.

A lack of the use of arcs has mainly been the product of laziness on the part of the
animator.-In traditional 2D animation, assistant-animators-find that it is much harder to
interpret the in-betweens on a curved path of action rather than in a straight line, as
conventional in-betweens would suggest. Similarly, lazy 3D animators prefer to let the
computer software decide the direction-and placement of the in-betweens—which will
be automatically straight and predictable—rather than go in and adjust each one of the
in-between positions to enable the action to move more on the curve of an arc.

However, if animation is to be really good and really convincing, the animator must accept
the inevitability of arcs.

Let’s state the obvious and return to the bouncing ball illustrations | used in the earlier
chapter. When a standard rubber ball bounces, it not only bounces successively lower

and shorter as the action unfolds,-but all those bounces will follow a path of action-that is -
consistently arced.

-@“

This arced action doesn’t apply only to bouncing balls. If you fire an iron-ball from a
cannon or kick a soccer ball down a pitch, it will always follow an arced path of action
because at first it flies freely, but slowly the forces of gravity slow it and drag it back
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Arcs

earthward again. Even in long distance air travel, pilots fly planes on extended arcs from
the start to end destinations to make the journey-shorter.

For a commercial, | once animated a character that fell and bounced and dropped to its —% ‘\:‘?

eventual headlong crash into a snow bank. It was because of the arcs | used that the 4 F

action worked so well.

| also animated a character falling down an animation desk for my parody of a Pinocchio f%-/ \-ﬁ_—
)

sequence in Endangered Species. Again, the use of arcs made the action look believable.

But arcs do not apply only to bouncing balls, falling leaves, or planes in the sky. The use
of arcs can be very subtle and unexpected. For example, if you put a simple géneric walk
together and look at the arced patterns of the action, you will-beginto notice just-how
subtle and all-pervading is the presence of arcs in all movement. This is how the work
looks for two strides—note the arced flow of the head as it moves up and down.

Now here is the walk where the arcs on the head, shoulders, wrists, hips, and ankles are
marked. Look at the changing flowing patterns that these arching points make.
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For comparison, here is a generic run cycle.

Next, let’s look at the same effect with a character pitching a ball.

See how the arc paths are so much more diverse, meaning that the more dynamic the
action, the more the use of arcs will come’into play. T ' :




Arcs

However, even with a simple action, the mature 'ahi-mator shou-'ld' think 'c')f Ho\/\} to 'integrate
arcs into the movement at all times. For example; if a character’s-hand is-putting-a-glass
down onto a surface, the logical thing to do is make it a direct action.

17 i

But if you really want to make your animation smooth and natural looking, you might
consider alternatives. For example, you might want to move the glass on a downward arc
~as-it moves-forward, with the bottom of the glass dragging behind.

You then might take the glass just beyond and above the end position and bring it down
on a slightly less downward arc, with the bottom of the glass again delaying.
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By adding a slow-in/slow-out at the extreme end of both arc actions, you might give a

- =
better sense of timing to the entire thing. W
Similarly, consider a character pushing a doorbell button. The conventional thing to do
~~would be to have the hand in-between straight to the button for the push.
However, if you use an upward arc to a point just' above the push position, then use 7.,;,; 3\;‘
A )

another subtle arc down to-the push; it willmake the entire thing more attractive and fluid.

There are a million ways that arcs can be added to animated movement. I’'ve spoken
previously-and often about the generic-head turn. Quite often animators will-just
in-between a head position from one direction to another.

However, the correct way to do that would be to have a dropped breakdown position
(sometimes an elevated breakdown position would work, too) and then in-between the
head to follow a downward (upward) arc that matches this. '

This approach gives a much more natural movement to the head’s action.
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Similarly with the eyes: If a character is Iooki'ng in one direction and y'o'U want to have him
adjust his-look to-another direction, the traditional- suggestion-is-that-you-put-a blink-in-the
middle of the action so that it appears more dynamic.

However, if you have the eyeball hint at a downward arced path-beneath.the eyelid as it
does so, it will feel even more natural.

L0006

Finally, let’s go.to the website to look-at very brief piece of animation that, like the scene of Z— %“
Wl X

leaves falling at the top of the tutorial, | created for my Hokusai ~ An Animated Sketchbook
film. =

The action appears very quick and simple on screen, but it was nevertheless necessary
for me to show the character’s versatility and expertise in the film. Therefore, although
it-is very quick in screen time—barely a second for the action to happen—I wanted it to
be smooth and effective. Essentially it shows the character moving from one position to

“another, and it would have been very easy for me to have animated mechanically from
one to the other. However, | wanted it to be a little more-flowing-and rhythmic than that,
so | in-betweened the action on arcs in the main areas, giving it a more fluid sense of
action. Here are the arc traces in question (red for the head,'green for the left wrist, and
blue for the right wrist).
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Remember, when you use arcs, you are refining the action. You are giving it more
—fluidity-and-rhythm.-But-do-not use arcs for the sake of using arcs, since sometimes a
straightforward mechanical approach with the movement from A to B is best done with
no deviation in the path of action at all.

However, also never forget that most of nature does not move in straight lines, so you are
well advised to consider the judicious use of arcs with most of your action. Never overuse
arcs if you can-help it, for sometimes-extremes of curved action can be distracting from
the core motion you are trying to communicate to the audience. But where there are broad,
sweeping movements—such as a dancer in action, a conductor guiding an orchestra, or a
golfer driving-off from-a tee—the use of broad, curved, arced movements is essential.

Anticipation

| always begin my lecture on anticipation with reference to Newton’s third law, which
~suggests that for every action there is an equal and opposite reaction. This statement
holds the key to what anticipations are all about..

Indeed, 1 often suggest that- we might hijack this truism to suggest that animation’s first
law should be, “For each and every action there is a subtle and opposite anticipation!”

f—"\.
\ X Anticipation
by For every action, there isa
subtle and opposite anticipation!
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Anticipation

Even the ancient tradition of Tai Chi reflects this'uhderstanding by' indiéatihg that before
any major- movement in-one direction, a practitioner-makes a-slight-and-subtle-movement
in the opposite direction first. This in essence is what anticipation really is.

We might boil the concept down to the.simple statement that in order.for dynamic
movements to be more powerful and communicative, they should first have a little reverse
movement in the opposite direction before moving in the intended direction. For example,
a character is about to stand up from-a sitting-position. To-get more-impetus-it helps-if she
first leans backward before moving forward and upward. This is a perfect opportunity to
use anticipation to aid the action. - | | |

Let’s also use the example from the weight chapter—a character tossing a heavy flour
sack. If that character simply threw the flour sack from a standing position, it wouldn’t go
very far nor would it look particularly heavy! However, if there were first a backswing to
preempt the toss, the sack would suggest weight and it would be far easier to convince
the audience that it could travel a long way.
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Anticipation does not simply apply to the swinging of weights, however. Every single
—animated-action, from-the-simple-turning of a head to the beginning of a jump and even to
the lifting of a pen from a desk, can benefit from the use of anticipation.

Watch a housecat pounce..lt. won’t simply jump. Instead it will first sink back a little onto
its haunches, wiggle its butt, and then, with a short but even more extreme squat on its
hind legs, jump forward with a great sense of power and dynamism.

| think we are all aware of the early Warner Brothers cartoons where characters run off
fast. Initially they will wind up slowly in the opposing direction, slowing into the end
position; then they.will scrabble forward dramatically.in an almost total blur. Sometimes
they will not even be seen running—they will simply execute a finely tuned anticipatory
wind-up in the opposite direction and then invisibly be gone, leaving an unfolding cloud
of dust in their wake.

I’ve mentioned the following idea in some of my previous writings, but | will refer to it
again to make the point. Watch a cowboy go for his gun in a holster. He will first slightly
lift his hand up and open his fingers a'little and then thrust his hand down to grab and
draw the gun from his holster. To increase the effect, he might make the whole thing more
effective by first pushing the gun down a little in the holster before pulling it out forward,
ready to fire.

Every single animated action, if it is to be a significant action, will need to have some
form of effective anticipation employed at the beginning to make it more impactful and
dramatic. For example, let’s again examine a character that throws a punch.
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Anticipation

Perhaps this move can look reasonably effective if we simply in-between it from pose

to pose. However, if the punching hand is-animated-backward-a short way first, as an

anticipation to the main movement, the thrown punch and its impact will be that much
more effective. Put the punch on a slight outward arc and that punch could look even

more rock solid-and convincing!

To emphasize the point, let’s look at the example of a baseball pitcher as he pitches
a ball. | often show the example of a badly animated throwing action first by way of
comparison.
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Note how flat and L'Jric‘(')'h'v'i'hé'ing it looks. There is no power or sense of dynamic to the
- -action.

Now let’s look at some much more dynamic key poses, with an anticipation added. See
how.the whole thing.already looks more dynamic-and natural looking.

FYI: Here are the charts that | planned for those keys.
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Anticipation

Now, pulling the whole thing together, on the website you can see the final action. Note =
the way the anticipation sets up-the major-action.-Without it; the-action-would-look-much
flatter and unconvincing.

7

| guess | should indicate that the breakdown drawings for the key positions in this
movement are somewhat eccentric. Here’s what some of them look like.

Note that often it is necessary to not have the breakdown positions-at the logical

midway points, as the preceding indicates. Like use arcs and the amounts that the arcs

are exaggerated, adjusting midpoint breakdown poses is a process that comes from
“experience. However, an intensive study of any reference footage you might have at your

disposal will certainly give you strong cues as to how you approach any breakdown you

create.

A hint at what I’m talking about here can be seen in how the body leads the action
throughout the pitch, yet the actual pitching arm whips through at the very last moment,
giving afinal dynamic kick to the action. Even minor anticipations are important!

Anticipations should always be considered, even for the smallest of movements. If eyes
are to look in one particular-direction; it helps alot-if you-take them- a-little-in the-opposite
direction first, maybe even with a blink added to the anticipation or even at the midpoint
of the transition from one direction to another.

| have learned that blinking the eyes on an anticipation will definitely give a greater impact
to the look when the eyes are finally open.

Next, let’s go back again to the character that stands up from a sitting position. The
logical (and somewhat uninformed) way to handle this task will be to in-between the
action mechanically, like so.




However, to make it more realistic and natural, it would help to have the character rock
_back a little before he stands, sliding their body mass over the legs before standing up.
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Anticipation

This way we will get a sense that the character is'm‘éking an effort to get' up'ahd he is not =
just unnaturally rising from a static position. It will-also-give-a sense-of motivation for-his

body to rise. Go to the website for another example of a simple shock action where arcs are
effective. Notice the effective use of the arced action on the head movement at the very end.

7

Anticipation can work really well in perspective, too. | have used this illustration before,
but it does well to use it again here because it perfectly underlines the principles of
anticipation.

A character is throwing a punch toward the camera lens. From a static position his fist fills
the screen at the very end. It-stops when it almost hits the screen.

However, this action will work all the better if you anticipate it—that is, by first taking the
fist farther away from the camera before it moves forward. This will give the entire thing
far more depth and far more impact as the fist comes forward.

Indeed, if you actually bring the fist first farther forward than you ultimately want it to be at
the end and then do a quick slow-in back to where you eventually want it, this will give an
even greater sense of the hit to-the audience—a kind.of anticipation in reverse.




Chapter nine

Anticipation can-have all kinds of applications. For example, you can use one if a hand
is pointing in a particular direction. Before you move it up and point in that direction,
bring the hand back and down a little before you move it. A swipe with a sword or staff
will look so much better if that sword or staff is drawn back first before swiping forward.
__If a character throws her head back to laugh out loud, first have her head and shoulders
come down a little into her chest to anticipate it. If you are hitting a sound sync point for
the laugh, this will make the actual hit on the sound of the laugh all the more powerful.

There is in fact no end to the varied and innovative ways you can apply anticipation or
an action on an arc. In fact, the only way you can go wrong is not to use one in the first
place!

Suggested Assignmeht

With a character of your own design, have that character putt a ball into a hole using

a putting iron. Start the player in a static position, and then draw the club back in
anticipation before making the putt. Seeing the ball drop into the hole, have the character
jump up and down, swinging his club with delight. In addition to the anticipation on

the club’s backswing, find a way of having the delighted character move on arcs to
emphasize his joy.
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The core message of overlapping action
is that not everything in an action—
especially a character action—will move
(or stop) at the same time. The biggest
neglect of most inexperienced anima-
tors in either 2D or 3D animation is to put
all the action of a character on the same
keyframes. This is a major error.

To decide what is moving or what is the primary action and
what is the secondary is something you have to quickly estab-
lish in your own mind. The primary action will dictate how
the secondary action (or actions) goes. For example, a char-
acter with a cloak is running along with the cloak dragging
behind him.
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The character then suddenly stops, but the cloak, of course, does not. The same will

—oceur-if the-character-has-long hair.-The primary action (the figure running) may stop, but
the secondary action (the cloak or the hair or whatever) will continue to move until it, too,
comes to a halt later.

This concept is called overlapping action. it is also-known as follow-through-animation. We
can split hairs about the difference between these two terms, but essentially they are all about
the different speeds and timings that affect secondary animation in relation to primary action.

jon refers to the

\ Overlapping acti
imary and secondary

interplay of pri h
action. |t is also Known as follow—throvg
animation.

Overlapping action needs to be applied to all animation where a character or object being
animated has additional elements of varying weight and flexibility connected to it. For
example, a flag being waved has two actions affecting it. The primary action is the staff of
the flag that is being waved. The secondary action is the flag’s material being tugged and
following through on the staff.

Similarly, a package that is tossed with a ribbon loose on it will land pretty instantaneously,
but the ribbon will drag behind, overlap the package’s stopping position, and then finally
come to a fluid halt beyond the package. This is also overlapping action.
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Overlapping Action on Hands

Even a mechanical-style character, like Wall-e, will have overlapping action. Indeed, that
is what makes‘him look believable when he moves. For éxarhple, if a similar robot sud-
denly brings its-body to a halt, its head and eye sections will continue-moving, nodding
decreasingly until they, too, come to a rest.

Overlapping Action on Hands

“We discussed this in an earlier chapter, but we should reiterate the importance of
overlapping action on a character’s hands, especially with a walk.

With a walk it is really important to bring some fluidity and naturalness to the action;-part of
this process occurs by using the flexibility of the wrists to loosen up the entire arm action.
We do this by adding drag to the hands. This means that, as indicated earlier in this book,
when an arm moves forward on a stride, it is advised that you hold the hand back a little.




Chapter ten

Then when the arm moves baékwérd, hold the hand back in the opposite direction.

This will give a natural overlapping action to the arm that helps make the whole action
look more natural.

A
Hh
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Remember
\ When in—betweening a concave

shape to a convex one, it works
much better if yov favor one side of t'he
rather than a straight

t_Lotween position
in—betweeh p e

one. Here’s what [ mean inrel
hand positions moving forward ina walK.
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Overlapping Action on Hands

Here’s a suggestion for when the arm is moving' backward in the dppbéité' direction.

Hands actually give great-opportunities for overlapping action-in-movements other-than
walks. For example, if a character presses a doorbell, it helps the action if the hand drags
a little as the arm comes up and forward.

When it gets toward the end of the point action; it -helps a little if the hand actually goes a
little beyond the end position and then slows into the end position before the final point.
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This is overlapping movement in-action.

- Similarly, you can use the neck when it comes to the head action. When the body is moving
upward, hold the head -down a little by tucking the chin-in somewhat. Then, when the body
is coming down the head should be held up a little, by having the chin stick out somewhat.

As we’ve discussed already, this principle can just as well be applied to quadruped
action, where the shoulders, neck, and head can all be involved with the action.

Overlapping action can be compared to the old Disney animator term, the successive
breaking of joints. This also follows the principle that not everything moves at the same
time and at the same speed. With successive breaking of joints there is a hierarchy of
action. Picking up a pen from a desk does not begin with the fingers of the hand picking
up the keys, but rather it starts with the body, then the shoulder, then the elbow, then the
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Overlapping Action on Hands

wrist, and finally the fingers. Even then the keys'w'il'l probably show oVérIabbi'ng action as
the hand comes to-a halt:

The keys bunched together on a key ring will be far more fluid than the hand and there-
fore will take longer to come to rest.

~Overlapping action, or successive breaking of joints, is best described by a javelin thrower.

When we observe the sequence of a javelin throw, the action starts first at the hips, then
the shoulders; elbows, wrists, and finally the hand.

Of course; such an explosive, dramatic action-definitely needs a follow-through at the
end. So, in the case of the javelin thrower, the head will move down and the throwing arm
will wrap itself around the body after the throw.

If the throwing character has long hair, that too will overlap at the end of the throw and
probably wrap itself over the eyes and face.




Chapt@” ten

~ Hair

Hair offers the greatest-opportunity for overlappingaction in many cases.

RN
7tk

See the website for an example of an action where the head turns one way to another.

However, if the head has hair, the hair will drag behind it like the animated example on the
companion website. ' :

A
7

~ Thisis overlapping action on the hair. Th'e key to this movement is the fact that when the
head stops moving, the hair will continue to move. It will probably move backward and
forward until it settles down to a stop position—unless the head begins to move again.

Whenever you’re making-overlapping-moves like-this; remember-to use theprinciples
of slowing-in and slowing-out to the in-between positions. | tend to use slow-ins to the
extremes of the overlapping positions, as this chart indicates. The number of slow-in
in-betweens will-vary from action to action, of course, but the basic principle of
deceleration will apply in each case.
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Random [Use of Overlapping Action

See the website for a sequence | used when | had dreadlocks moving on a separate level

O
once the character’s head stopped. S
Random Use of Overlapping Action
Sometimes overlapping action can be really simple and not at all connected to natural "% \"{_\\i‘:‘
Al A

movement.-On the website, there is-a-quick-scene-l animated-for-my Endangered-Species
film that has a character looking up with his glasses on his forehead, only to have the
glasses drop down onto his nose, to indicate a hint of surprise.

However, this little touch only required two key poses: glasses up ...

...and glasses down!
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Clothing

Another aspect of character animation that requires overlapping action is in clothing.
Clothing is often fluid and secondary to the main body animation; therefore, it needs to be
considered carefully if the action is to look convincing.

We have discussed the situation of a running caped character suddenly coming to a halt
and the cape continuing to move until it too settles to a hold. This idea can apply to
atie;a scarf,-a necklace—indeed, anything elsethat-is free flowing and attached to

the body.

For-fast and economical animation-against-a deadline; overlapping-action is probably
something that has to take a back seat in an animator’s priorities. But one look at the
fabulous animation created at placés like Disney and Pixar and you will see how much
this adds to the reality-and-plausibility of-animation.

" | once recreated the action of the scene when Mickey Mouse walked down the steps
in “The Sorcerer’s Apprentice” sequence in the world’s greatest animated masterpiece,
Fantasia.
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T he Nature of Cloth

The character’s cloak drags behind as the character walks, and it drops off each of the
steps as he descends.

A
7t

Note also the very slight overlapping on the hat, which has a slight back and forward
motion on each of the character’s steps.

The Nature of Cloth

It might pay us to give a little attention to the Way we attempt to present the material
make-up of clothing when we’re animating overlapping action. This means that we have
to consider whether the cloth is fluid or stiff, thick or thin, heavy or light.

Many years ago, at the beginning-of my career-at the Richard-Williams-studio-in London,
we all heard the late, great Disney master animator, Art Babbit, give a series of lectures on
many things that the Disney animators had evolved over the years. One of them was the
nature of cloth in overlapping action.

Art explained that even the way we draw cloth communicates certain things to the audi-
ence. For example, if the-cloth-is-of a heavy nature, it-is-far better-if the animator draws
the corners of the cloth with a round and thick look, like so.

4
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However, if the cloth is thin and light, it is much better to animate the cloth with sharp,
--square corners:

SA——

Art felt that this technique sets up the audience psychologically, before the movement
even begins. Thick and heavy cloth does indeed look more rounded than thin and light
cloth, and merely drawing it that way will communicate to the audience the quality of the
material we are animating when we move it. Of course, the way we move it has to reflect
the way it looks too!

Thick and heavy cloth will move more slowly and sluggishly, as we hinted in the ear-
lier chapter that deals with weight. This too will affect the way the character moves, of
course, since the character will be less free when wearing thick and heavy clothing as
opposed to thin and light material. Using lots of slow-ins with sluggishly overlapping
clothing will somewhat reflect this weight.

However, if the clothing is light and flimsy, the character will be able to move more freely
and faster. Light clothing-will also require-a faster and-more responsive overlapping action
in the cloth too—hence the need for the animator to pay attention to these things.

Here are two characters that suggest the thick and heavy clothing that they were required
to wear in a winter commercial | once directed and animated. '
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The Natvre of Cloth

Notice too that we even animated the steam as they spoke, and yet another form of
secondary/overlapping action after the primary action of the speaking mouth was
established.




Keep Things Moving!

It is never-good to-entirely stop-a character-animating while it is on the screen. However,
if you really need to stop the figure action for any reason, use of secondary movement
through overlapping action can help keep everything alive on the screen when the major
action stops. It’s like a Warner Brothers-style character crashing into a wall and then bits
of the character’s body shattering into pieces and falling off while the bulk of the body is
impacted on the wall!

| think animation purists will suggest that many of the examples | have used here can
be called overlapping action, whereas others should be assigned to the term follow-
through. However, 1tend to consider the two terms as pretty much the same things.

If we did want to split hairs, | would suggest that overlapping action occurs when the
primary action stops and the secondary action continues after it. This will be defined
by the flexibility, fluidity, lightness, and mass of the secondary material being animated.

' Follow-through is associated more with the end result of an action, where the whole body of a
character or object is arriving at a conclusion and yet parts of that body or object are continu-
ing through as their peripheral velocity causes them to continue moving at a faster rate. | am
thinking here of the arm on our javelin thrower, or the passengers in a car when it comes to an
abrupt halt, or even the sword of a warrior at the end of a big swipe as we discussed earlier.

Bottom line: | think the edges blur wh'er'] it comes to defining both actions in every case.
Consequently, as long as you remember that not all aspects of a character or object are
equal—and that some are more equal than others when it comes to their speed and the
way they animate—it doesn’t really matter what you call it, as long as you do it!

Of course, great animation has been created without any overlapping action at all. Some
of the finest cartoon films ever created disobey all natural laws, and therefore overlapping
or follow-through animation goes out the window. However, if you are trying to create the
“plausible implausible world,” that Walt Disney described, the use of overlapping action or
follow-through action will be something you should not ignore.

Staggers

Not quite overlapping action, but there are times when you can be reaily creative when it
comes to secondary action on a primary action. The following is not entirely using over-
lapping-action or follow-through-animation;-but-it-is-a way-of thinking that will bring some-
thing extra to your animation. )
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Staggers

At one time in my career | was asked to animate a character n"er'vo'usl'y' 'wé'lk'ihg along a
diving board.

| first thought of having the character’s knees knock and shake as he walked along the
board, but | found a quicker and more effective way of doing it by employing a stagger.

Staggers are ways of using the notion of creative in-betweening to create an agitated or
vibrating movement. Imagine an arrow hitting a target and you will know what | mean. A
traditional animation way of doing this.is to have two keys for the arrow sticking in the
target—one with the end of the arrow sticking up and one with the arrow bending down.
A third (and final) key would be the arrow sticking straight in the target.
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The process is quite easy. Create the in-betweens from the bent-up arrow to the per-
-—fectly-straight-arrow.-These-ean-be numbered-as odd numbers. Here is a chart | would
recommend.

Next create the in-betweens of the bent-down arrow to the perfectly straight one and
number these on.even numbers. .

Finally, interleave the in-betweens in the correct numerical order and film them. When
they are played back, the arrow will bounce from an extreme up position to an extreme
down position, to the next highest-up arrow to the next lowest-down arrow—and so on
until the final frame becomes the perfectly straight one.
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Staggers

When this is played back on the screen, it will appear that the arrow hits the target with a
violent vibration that rapidly reduces until it becomes perfectly still in the target.

| used this principle for the man on the diving board. | created all the odd numbers with
the character walking along the board, with the diving board gradually turning up as he
progresses.
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Then | animated an identical walk '-se'quénce on even numbers, with the board progres-

-—sively- moving-downward.(Note that the upper body is identical on both the odd and the
even numbers.)

When the action was shot in numerical order, it gave the impression that the character
was causing the board to vibrate up and down the farther he walked along it—further

giving the impression that his legs were shaking more and more as he moved. A simple
trick, but very effective!

25 ; GETELT 4
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Staggers

Suggested Assignment

Do anything that will allow you to create secondary-animation,-or.overlapping-animation,
with a character of your choice. However, if you want to recycle something you used before,
why not put a flowing scarf around the neck of your character as it does a generic walk and
run, and on a separate level have the scarf reacting to the character’s-body-movement?- -

If you want an extra challenge, bring your character action to a halt and allow the scarf to
move afterward until it eventually comes to a halt.




The biggest casualty in our age of
changing computer technology designed
to make the work of an animator quicker
and easier is subtlety of approach, which
is increasingly overlooked. Therefore,
elements such as fluidity and flexibility in
character animation need to be pursued
more actively, even if they do take more
time and effort, if animation is not to
appear stiff or lackluster or have a certain
wooden feel to it.
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Chapter eleven

Flash animation in particular leads us into a world of an efficient, cut-out character
——animation-style;-but-it-does-preclude-things-such-as-twist, rotation, and distortion in the
case of full character animation—as exhibited in the best Disney or Pixar animated films.

Shortcuts and economic advantage can be the benefits of digital age software, but for

'anyone who wants to pursue real character animation with natural depth, mass, and

form, the-advantages-will never-outweigh the disadvantages. Flexibility of movement

can be achieved to some extent with technology-driven software, but fluidity is a greater

challenge. That is why | still like to originate my animation on paper in the first instance—it
~gives me a tactile approach that enables a greater degree of sophistication in terms of

movement.

So far the chapters in this book have armed everyone with enough process and principles
of movement to tackle pretty much anything that is required of the animator. But what
separates the average animator from the master animator is the subtlety of movement
that defines characters and objects. Flexibility and fluidity of action are often missing from
the everyday animator’s approach.

We have to some extent already dealt with the principle of ‘successive breaking of
joints’ earlier. However, it will not harm us to go back over this ground now, to help us
understand that the flexibility that this technique achieves will work in pretty much every
aspect of our animator’s pallet of approaches.
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Fluidity and Flexibility

Simply stated, the principle of successive breaking of joints means that with any major
action there is a hierarchy of lesser actions that define that action. For-example; if we
consider the movement of a baseball pitcher, we will see this principle in action. The first
thing we notice is that before the pitcher throws, there is a clear anticipation. In other
words, before the ball is thrown forward, it is first pulled-back:

Next we should consider the sequence of actions that makes up the throw. The primary
action of these movements is the fact that the hip is brought forward first.
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Then the elbow, and 'fi'r'\'elllllgll the wrist 'Iealding the hand.

Last but not least, there is the follow-through of the pitching arm that tends to wrap itself
around the body after the effort of the throw.

This sequence of minor actions explains the full principle of successive breaking of joints,
reminding us as animators that not everything moves at the same time, and therefore we
should not animate it that way when it comes to establishing our key poses. '

Go to the website to see what the pitcher looks like when he’s animated.

o
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Through this principle we can see that there is already a greater sense of flexibility to the
action. This is how it should be for all actions we animate, large or small. Even a simple
blink and head turn has its own sequence of events, and it pays us to research what
happens in real life before we commit to any movement with our animation.

The really impertant thing to remember with-regard to character animation is that the
body is a fluid, flexible object and therefore it has to be treated as such when we move
it. There are countless bones, joints, muscles, and fleshy tissue that need to be moved,
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Fluidity and Flexibility

often at different times and in different ways.' Hdwever, the rea-l‘it'y is that to move
everything in a natural and fluid way, it can’t all-be contained-on-the-same key-poses
with the same timings, as so much poor animation around today does. Consequently,
knowledge of the anatomy and physical factors involved will assist us greatly in our
pursuit of better animation. : : '

Studying film or shooting specific reference footage is an excellent way for the animator —;;;
to learn how components move in-an-action.-Film-yourself-or-someone-else-doing-what 4
you want the character to do, and you will learn a lot about physicality, timing, and weight
distribution. You will learn ways of achieving fluidity and flexibility, too.

£

Indeed, if you are shooting footage as reference to your animation, | strongly recommend
that you put tape markers on the body of the person being filmed, to give you a greater
idea of the dynamics of movement involved.-For-example,-a-central tape down the-center
of the body and cross tapes on shoulders, hips, and chest will help you identify the
various twists and turns the body goes through, even in the simplest of movements.

Student Megan Noble wisely vsing tafe—referencecl video to assist her
animation.

I’m more-and-more convinced-that with animation—specifically. character animation—a
rudimentary understanding of human (and animal) anatomy is a distinct advantage. |
never thought this in my earlier years as an animator, but | am increasingly dlscoverlng
that knowledge of how the-human-body basically-works-is-a-distinct advantage. With
this kind of understanding it makes us better placed to utilize this knowledge when we’re
moving a character’s inherent anatomy, especially when it comes to the movement of
joints and the sequence of events that are called into play when these joints (and their
accompanying muscles) are utilized.
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When | talked about basic walks earlier | made the case for a simple twisting of the
-—torso-throughout the stride positions. When-the right arm comes forward on-a walk
stride, the left leg will come forward, too, and vice versa for the next stride, and so on.
This means that not only will the arms and legs come forward, but the shoulders and
hips-respectively-will too. This-additionally means that with the right shoulder forward
and the left hip forward, there will be a gentle twist to the body. Extend this to the next
stride, where the left shoulder and the right hip are forward; the simple twist will be in the
opposite direction. Extended through all'the strides of a walking sequence, this action will
represent a definite flexibility that would not normally appear in a walk action.

You can also gain great flexibility in your character by thinking about ways you can adapt
even the most obvious of actions. For example, the legs in a simple walk action do not
need to move forward and back in-a conventional manner. Instead of bringing-a-leg through
mechanically on a passing position, turn the knee out slightly as you bring it through and
then in just before the foot hits the ground. This will give a fluid, quivery kind of action.

It is the same with the arms. Instead of moving them forward and back in a regular way
on each stride, how about moving them like a bird flapping its wings, as | once did on the
circular walk? It all brings a more fluid and flexible (if not a little eccentric) quality to the action.

o
e

One look at the great character animation of the past will reveal that even the fine
traditional animators were aware of mass, volume, and anatomy. They also knew how to
study these qualities in the real world and caricature them in the animated one. Look at
the magnificence of Disney animation until and including the creation of The Jungle Book,
especially the work of the greatest animators such-as Frank Thomas, Ollie Johnson, and
Milt Karl. Check out their pencil tests and see how flexible and three-dimensional their 2D
character animation looked.
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Squash and Stretch

At the beginning of my career | would trace, frame by frame, the work of these greats
to see exactly what they did and how they did-it.-It-was-only-by-stripping-down Disney
animation to the bare bones of pencil drawings that | could truly realize just how

great that animation was. There is little to match it today, even with all the advanced
technology and theories of process that abound.

| have featured this work before, but look at the recreated scene | once made for my film
Endangered Species. | intently studied-the animation-of-Pinocchio-when-he fell down

the stage steps while singing “I’'ve got no strings ...” and then recreated it with my own
character and my own background environment. | still don’t believe | got half the Way to
the original greatness of that action, but it will at least allow me to illustrate the-idea on
the website without being sued for misuse of copyrighted material!

o
H

Squash and Stretch

Traditional flexibility in a character was always related to the principles of squash and
stretch. Today, 2D and 3D animators tend not to rely on that traditional style of squash
and stretch to express flexibility in a character, since contemporary animators tend to
work with limbs, bones, and bodies of fixed length and mass. This is especially true
-in-3D animation, where character models are very much based on a fixed hierarchy of
bones and joints. Old-fashioned “rubber hose” cartoon animators, however, always
used a rubbery form of squash and stretch to express fI'e'x'ibiIity, and although it works
perfectly well-in-that environment, it does seem a little out of place with-modern-
approaches to animation.
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Of course, this is not to say that the principles of squash and stretch should be ignored.

—They most definitely-should-not.-However;-unless a-modern animator-is deliberately
going for a squashy cartoon effect or a rubber hose effect, the squash-and-stretch effect
should be attempted when working with fixed anatomy rather than a rubbery anatomy.
Consequently, a squash position should come from posing the character in a squashed
shape, using bending arms in a fixed-length torso to produce the effect rather than
physically squashing the anatomy unnaturally—unless the animation is meant to be in a
“rubber hose” style that is!

Similarly, the stretch effect should be-attempted by extending the physical qualities of the
body anatomy as much as possible rather than stretching them abnormally, defying the
principles of physics in the process.

214




Secondary Bodily Movement

Secondary Bodily Movement

Remember, too, that if the limbs of the body move in-some-way, there-will be some
secondary action in the torso of the character at the same time. Consequently, if an arm
is moved to the right from the left, there will be a slight sway to the body in that direction,
too, probably pivoting from the waist—but possibly moving right down to the ankles:. If a
heavy object is being moved, the body will compensate for that by counterbalancing.

Also, if you are going to attempt something with great p'hy's'iCaIity, such as a spear throw,
there has to be a marked element of flexibility in the action if it is to seem natural. Such an
action will actually begin at the shoulder (and hence the body will motivate that), followed
by the elbow and then by the wrist until the hand straightens out at the end of the action.
Indeed, for complete flexibility and fluidity, the-hand and arm might actually move beyond
the end position and ease back into it with a slow-in. Again, there could be a slight
bending of the wrist away from the final position as it does that.

Remember too that when animating anything, you are caricaturing real-life action, not
duplicating it. Th'erefore-, all méver-n-e-nt-s have to be Iarger thah life; the mbre cartoonish
the animation needs to appear, the more that exaggeration process must be applied:
The worst thing a traditional, hand-drawing animator can do is basically trace live-action
movement in a rotoscope scenario, similar to a 3D animator using MoCap action to
emulate real-life action. These techniques are often used for time and economy reasons,
but left unmodified by an experienced animator, this action usually looks dead, wooden,
or simply unnatural.
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Also don’t forget that all flexible motion will follow a path of action that is circular or arced
——rather-than-in a-straight-line--Think-of our pitcher-again. His movements might be huge or
tiny, but they certainly are arced in action rather than straight.
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Face Flexibility-

Of course, the face goes through an infinite range of fluid and flexible actions when

a character is expressing herself. | will go into this concept in more depth in the next
-chapter on basic dialogue, but for.now. let’s just discuss simple shape adjustments that

will loosen up a character’s performance. For example, simple surprise will have the face

stretch longer. ' '

This is not to say that we need to artificially extend the length of the face, but more that
we move the existing anatomy of the face around to suggest that it is longer. Similarly, a
character’s reaction when she has seen something nasty happening will call for the face
to squash up more. Again, though, this is not artificially squashing the face in any rubbery
way, but within the physical nature of the facial geometry we can imply as much.
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Face Flexibility

Don’t forget that a character’s eyebrows can do a lot to express emotion. Raised
eyebrows will suggest surprise and amazement. ' :
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Turned-up eyebrows can suggest sadness or worry.

But again, unless the character is cartoony in nature, only work within the character’s
physical and anatomical limitations. Do not break the rules of “plausible implausibility.”

“Flexibility in Objects

So far we have discussed flexibility in characters, but quite often animation can be about
moving graphic shapes and objects too. The principle of the bouncing ball is an obvious

- ==
one. 87 Ny
However, there are others. For examplé,ll have often used squash and stretch in
animating hand-drawn lettering. This is something | once animated for a Scrabble
commercial. Bl s

RN
This was the start of bringing flexibility and fluidity to otherwise inanimate-looking text.
See the website for another example of where the flexibility of the spider-like legs gives
the animated lettering a really smooth quality.
| was once required to animate an orange doing a provocative, strip-tease dance. Today —% %:‘
MR

it would be done very realistically with CG technology, but in those days it had to be hand
drawn, then pencil rendered, frame-by-frame, to look like a more realistic orange. The real
success of the piece was the flexibility and fluidity of the peel as it came away from the
fruit, especially at the very end. '

Looking at some of the keyframes from the action, it is apparent that the use of arced
convex and concave shapes within the peel drawings goes a long way to achieving the
natural flexibility the whole piece contains.
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Flexibility in Objects

It might help for me to explain something that can assist you in kéépihg tﬁe‘s'nap to
shape changing in fluid animation. When we in-between from-a-concave-shape-to-a
convex one, it is tempting draw a straight breakdown drawing between them.

However, doing this only succeeds in making the overall action flatter than it need be.
Consequently, it is strongly advised that a breakdown position between a concave and
a convex shape should be close to a straight position but actually favor one of the two
shapes a little.

This provides a slight flip from one to the other rather than a logical, mechanical
transition. This gives the snap-that makes the animation-look-more vital and naturally
energetic.

Suggested Assignment

Like a pianist who does extensive five-finger exercises before playing at a concert, it
pays animators to limber up with a few exercises when they’re learning to animate at a
professional level. For fluidity and.flexibility there are a couple of assignments you might
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consider doing to limber up The first is to take a very simple object such as a pencil or a
—toothpick-and-have-it-bounce-around and-then do-a flip. Look on the website at the pencil
action | once animated for the Endangered Species crash scene.

Try to.do the same-yourself-with-a pencil or a toothpick and see how much natural fluidity
you can get out of what on the surface appears as a solid object.

If you want to be a little more ambitious, consider taking a simple character and
animating him conducting an orchestra. Ideally it would be good if you use music as your
cue for the action, but you can do it mute if you like. The bottom line is that you need to
show flexibility by having the character move his-arms and baton in fluid, arced paths
of action, using slow-ins and slow-outs to emphasize pace and timing. If you take this
one on, though, | strongly suggeSt you work from reference footage of a real conductor,
sketching out thumbnail key poses-before-attempting the full animation. That way you
can push the dynamics of the key pose gestures without drawing in earnest. This helps
capture a natural vitality of drawing that the full animation approach often inhibits.
~~Remember, you are caricaturing real action, not emulatingit!
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The animation of dialogue is a huge
subject and could take an entire book
to describe all aspects of its approach.
However, this chapter covers the core
basics that any animator should know
when animating a talking character.

Dialogue is a special facet of animation that can take a lifetime
to learn in all its subtleties. Hopefully the following will give you
a solid foundation on which you can build your own knowledge
base of information.

2.2.2-
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As | indicated in How to Make Animated Films, the first thing we must accept about
-—dialogue-animation-is-the fact that-it-is not-just about making the lips move in perfect
synchronization with an audio track. Ultimately the lips do have to match the sounds
they make, unless, of course, you are making anime, where it doesn’t seem to matter!
-Effectively, for dialogue animationto make a real impact, the animator must first
understand where the underlying emotion, expression, mood, and motivation are when
words are being spoken, and then reflect that in the character’s overall performance.

When it comes right down to it, it is the body language of the character that is more
important than the accuracy of the lip movements. In fact, really good dialogue animation
should be able to communicate the meaning of the words, even if the lips are not moving
at all!

In live-action filmmaking, the lips tend-to-look like-a-blur—or-at least a-percentage of -
them look like blurs—whenever a character is talking. The faster the character talks, the
more blurring there will be. This is because a single frame of film at 24 frames per second
is not always-fast enough-to capture the rapid-shape-changes-of the lips. We are more
disadvantaged in animation, h(_)wever, because whether we are producing traditional
animation or CG-driven animation, we are forced to create hard-edged shapes for the
mouths, giving a harder and more staccato look at times, which is still not fast enough to
perfectly capture the changing mouth shapes.
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But First, Know Your Track!

The process and order of producing good dialogue animation can be suggested as
follows: first, body language; second, facial expression; and third, lip sync. | tend to
think that the body language provides the underpinning motivation or objective of what
is being said, the facial expression communicates the emotion or mood of the speaker,
and finally the lip sync is the technical connection between mouth shape and what is
being spoken. | therefore approach this dialogue tutorial through these three crucial
stages.

But First, Know Your Track!

Before we get into the nitty-gritty of dialogue performance, it has-to be established that
we can do nothing unless (and until) we have (and have understood) a strong audio
dialogué track to which we need to animate. Usually the recording of the soundtrack

will lie outside our involvement as production-animators, so | focus-more on the sound
breakdown aspect of the audio process. A sound breakdown is a frame-by-frame
analysis of the phonetic sounds that have been recorded during the audio capture. | have
dealt with this topic more comprehensively in-my book; Animation from Pencils to Pixels,
so | will keep it very brief here.

Effectively, each frame of the dialogue sequence-will- need to be accurately analyzed-and
recorded before the animator starts. This way, the animator will know exactly what sound
is heard on each frame of film he or she will be working with. Knowing this enables the
animator to make sure that the right body language; facial expression, and lip sync shape
will be presented for each frame of film to which they will be related.
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Body Language

~ The first thing for an animator to do once the soundtrack has been recorded and broken
down is to listen to it over and over again to get a strong sense of where the motivation
and emphasis points are in the dialogue. Depending on what is being said, there will be
key points in the delivery that give the animator clues as to what the character is saying,
feeling, and expressing. These key points are moments that need to be emphasized in the
action through pose and gesture. '

So, once an animator has listened to the audio track enough times, he or she should start
sketching out key pose thumbnail-drawings that will define the character in the kinds of
poses that the dialogue key points suggest. The secret is not to hold back at this stage.

| continue to repeat, to the point of boredom, that the essence of great animation is the
caricaturing of real life, not just imitating it. Therefore, your key poses can be extreme and
exaggerated at this stage.

If you are lucky enough to have had the original recording material shot on videotape

as the actor delivered the lines, you will get further clues as to how these thumbnail key
poses should look. But this shouldn’t preclude you from adding expression ideas of your
own through the character’s body language.
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Final Key Poses

Rough Pose Test Animatic

What will help you most is to select your most favored key poses and shoot themas a
key pose animatic. A key pose animatic basically enables you to shoot and time your key
poses with the major soundtrack emphasis points synchronized to them. When you play
this back, you will immediately get a sense of whether your thinking (and consequently
the character’s visual expression) is going the way you want it to.

Final Key Poses

When you are happy with the way your rough key pose animatic is going, you can begin
to create your final key pose positions in the finished animation style of your choice. A
traditional 2D animator will therefore draw up all his or her key pose drawings to style and
with a continuity of character design throughout. These may not be the key cleaned-up
drawings, of course, but they-will be scaled to the correct style, and each drawing will be in
size and shape continuity with the preceding and following keyframe drawings.

When these are done, you should again shoot a keyframe animatic to make sure all is
working well in the finished animation style of your choice. If it is not, adjust as necessary,
“and then reshoot your key pose animatic. ' '
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T
L Tip
When timing ovt your keyframe d(a\'/«/in\qs to ,a
soundtrack, yov will find that t'he visval/avdio
sync works better if you position each Kjframg
drawing several frames ahead of t‘he actoval soun O(;
which you are attempting to sync it. FO("SOMg r;as i
this tends to appear more on—Sync than if yov Imzo
keyframe exactly to the avdio sound cves. If yOU' -
that, it will give the impression that the syi‘oc'hromian
is [ate. (This also applies to open movth poyt/ons:/ e
you're animating the mouth to strong vowel sounds. =~
Bt we'll deal with that shortly.)

Facial Expression

With your keyframes in place to suggest the correct body language, it is time to add a little
more emotion to the piece. Remember, the body language gives a hint of the motivation or
- intention of the dialogue being delivered, but the face will communicate the mood or the
emotion behind the words. This expression of emotion is particularly focused around the
eyes, but the overall facial positions can communicate a great deal of feeling, too. '
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Bite 'N” Chew Exercise

It is estimated that there are something like 52 muscles in the human face, and each one
of these muscles serves a purpose. The face therefore has a-whole range-of expressions
outside the spoken word, so it pays to work hard at learning how you can communicate
emotion just through the expressions you put in the face. Indeed, animators and/or
character designers often create an “expression sheet” of the character to-define this:
As indicated, the actual shape of the mouth is secondary to this effort. It is what the face
is saying, more than what the words are saying, that defines a great performance. To
achieve a greater expression in the face, it is good to do a few exercises that will help
your ability to deform a face to achieve certain results. A good way of doing this is the
traditional bite 'n’ chew exercise.

Bite ‘N’ Chew Exercise

Part of the great-Disney-internship program required student animators.to successfully
tackle the bite 'n’ chew assignment.

Basically, students were requested to design a character holding a candy bar in his hand.
The character would then be required to bring the bar to his mouth, showing a great deal

of anticipation when he does so. This is followed up by the character biting a piece off the
~end of the candy bar and then chewing and swallowing it.

This entire exercise was designed to explore a full range of expressions in a character’s
face, in addition to learning snap, timing, and anticipation. All these elements are
paramount for an animator drawing facial expression when attempting dialogue action.

Of course, students were not expected to simply imagine the bite 'n’ chew action and
animate it. They were required to act it out in a mirror for themselves and study every
aspect of their facial expression throughout the action. They would be expected to repeat
the exercise over and over again until they were able to produce a range of thumbnail
keyframe drawings of the action before they attempted it in animation for real. Indeed,
videotaping the action and playing it back again and again is an ideal way of approaching
this process; doing so will give you unlimited time for study and analysis.

Things to be most aware of when researching this kind of exercise are the distortions in
the face (but without distorting the essential skeletal structure beneath the face), the snap
in timing when the end of the candy bar is bitten off, the circular, grinding chewing action
on the jaw of the character, and the general expression of anticipation and fulfillment
when the candy is being savored and swallowed. The way that the teeth grind and slide
the candy in the mouth is an important aspect of the action, too.
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“Animating the Face
The bite 'n’ chew-exercise should give you a sense of how much the face can be pushed
through a whole range of emotions and how it can be reasonably distorted to achieve
mood or emotion. That is the purpose of the face in dialogue animation, so the sooner you

learn to manipulate the face, the sooner your dialogue animation will begin to work well.
Yet none of this can be achieved if you don’t study the basics of facial expression first.

| always advise students who want to learn facial expression that they should first watch
a great stage actor deliver a line of powerful dialogue. Even with TV soap operas we can
see a certain range of cliché facial expressions that are cultivated to develop core moods
and emotions.

" The depth of subtle expression a good actor can achieve in a stage or film performance
might not be possible in animation. But the finest animated dialogue can often achieve an
acceptable range of core basic emotions. The look in the eyes, the appropriateness and
timing of a blink, the hint and duration of a smile (or scorn), and the general presence of
happiness, sadness, anger, and humiliation in the expression are all basic facial values that an
audience will understand and appreciate. Remember, at this stage it has nothing to do with
the shape of the mouths, it’s just what the face is communicating as the words are heard.

So, when faced with a specific piece of dialogue, having drawn up all your key body
poses first, go back andlisten beyond the words and try 10 get a sense of the emotion
they are seeking to express. Ask yourself, is the character angry, scared, witty, intellectual,
seductive, or manipulative? Once you have decided the underlying motivation, you can
begin to decide the kind of facial expressions you can apply to your character.

Again, if the recording session was captured on film or videotape, you can refer to that
and see what the actor was actually doing with his face at the time of the recording.
This will be a huge advantage. However, if this is not possible, listen to the words over
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Animating the Face

and over, miming in a mirror and putting you'r own facial expréSSidhs to them. Study
what your face is doing, and again, try to capture those actions-with-thumbnail key-pose
sketches.

If your dialogue has a happy quality to it, try to create happy expressions with your

~character’s face.If there is anger, your character’s face must express that emotion
instead. Try to understand what particular emotion is driving your dialogue and devise
your character’s facial expressions accordingly. Sometimes a single line of dialogue can
betray a whole range of expressions, so you need to capture these too; all-in that one
sentence.

The hardest expression to capture-in-animation.is-that subtle look that is-often found.in
the eyes of great actors. In all forms of animation you have cruder means of achieving
that same subtlety, but you must try.

For inspiration | always refer to the work of the great Disney animators of the distant past,
such as master animators Frank Thomas and Ollie Johnson. Study what they did on The
Jungle Book, Lady and the Tramp, and other such masterworks of animation, and you will
appreciate what can be achieved at the highest level. (And only strive for the highest level
you can, although | know it is desperately hard in this day and age to achieve anything
near what they achieved.)

Yet excellence is possible if you’re prepared to put in the hard work and right process.
Again, |.can only urge you to study intently the work of great actors as they deliver their
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lines. As with every other challenge in animation, if you can go to the closest source of
-reference for your-material,-you will be best informed.

That said, a few cliché tips might be useful. Remember that when the audience watches a
speaking character on the screen, they will mostly focus on the eyes and not the mouth.
So, when you are animating dialogue, make sure the eyes—and more specifically, the
eyebrows—are delivering the emotional message that you want them to deliver. For
example,-a simple-manipulation-of the eyebrows-alone can communicate some very basic
emotion expressions.

For example, here’s.a neutral expression:

Angry:

Surprised or confused:
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Lip Sync

Worried:

Of course, these are approaches that are not particularly subtle. However, if you adapt
them to the nature of your own character design, based on your observations of actors

or your own interpretations in a mirror, you will begin to capture that special quality of eye.
expression that your dialogue needs.

Don’t forget that a well-placed stare or blink can do wonders for punctuating the kind of
emotion your dialogue action is trying to communicate.

Lip Sync

.Finally, with.motivation and emotion covered, it is time to approach the cherry on the
cake, the lip sync.

Now we have to take special efforts to choose the correct shape of the mouth, the size of
the mouth’s opening, its timing, and its overall relationship to the expression and shape
maintained by the face at any moment in time. This is easier said than done, especially,
as with fast-talking dialogue,-it is particularly. difficult to fit.every mouth shape that is
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necessary within the limitations of 24 frames per second. In such circumstances it is

-—often-necessary-to-choose between-one-particular mouth shape and -another where two
phonetic sounds straddle one frame of film. Consequently, animated lip sync can rarely
be perfect, although with a slow-talking character it is often possible to achieve.

Having said all that, there are a number of key guidelines to lip sync that will help the
decision-making process for every animator.

Vowel Sounds

Vowel sounds are the single most important element of lip syncing that has to be correct.
Vowel sounds are the cornerstone of all lip sync mouth movement. The consonants are
important, but not so important. The vowel sounds are a, €, i, 0, and u aspects of work
structure—basically, all the open-mouthed positions in speech.

Although there is a generic approach to all open-mouthed vowel sounds, the final shapes
of the mouth have to be related into the nature of the character being animated. For
example, a muttering, tight-lipped, poker player type of character will open his mouth.in
a far different way from a chatty, toothy, verbally dexterous TV chat show host. Again,

it requires the animator to get beneath the skin of the character who is talking, and the
character’s mood and motivation, to interpret they way she will move her mouth.

Again, make good use of your mirror! Act out the lip sync and observe how your own
mouth is working when you speak the words you are animating. Even if the natural look of
your mouth is different from the shape of the character’s mouth, try to emulate the basic
shape of your character’s mouth to see the shapes making the right words. Be the poker
player! Be the toothy. TV . show host!
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Vowel Anticipation

Just as I advised you to anticipate the sync frame-with your poses on-a key pose
animatic, you should anticipate the open mouth positions on your vowel audio frames. As
a general point | tend to advance the mouth positions around two or three frames ahead
of their actual audio sync point, but sometimes with vowel sounds you can make it even
more. As a general rule, the larger and more important the vowel sound, the more you
might want to advance the open-mouth position. Bottom line: It is really a trial-and-error
process, so it will help if you test various options on the most important ones as you
attempt them.

This is also true for major other sync points such as coughs, sneezes, and explosive
laughter. Some animators have actually anticipated these kinds of major impact points by
anything up to 14 frames. But then again, testing through trial and error is the best way
forward.

Tongue Action

The action of the tongue is a very important aspect of lip sync. If you watch yourself in a
mirror as you speak dialogue, you will see how essential the tongue is, especially when
the letter L is spoken. The tongue always goes to the top of the mouth whenever the
letter L is pronounced. That said, unless your character’s tongue is particularly active, try
to keep it at the bottom.of the. mouth-and.as.discreet as possible.
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2

Note
\_,\ You will find that if you hit the

vpward tongve action a couple of frames

shead of the actval L sound, it will always

carry more impact. 3

Teeth

Not all animation characters have teeth, but the majority do."Consequently, if your
character has teeth, remember that those teeth are fixed to the skull within the head.
Consequently, never animate the teeth as though they are rubber or can move around in
the head. Many animators have the teeth appearing sometimes and then not. Remember
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Teeth

that the teeth are fixed somewhere behind the u'ppér lip (depe'hdin”g on the désign of the
character’s face), so you have to introduce them- in-a-logical-way—that is;-only-when the
lips reveal them. To do anything else will be misleading and distracting.

Of course, if your character has buck teeth, you will be freer.to-introduce them-more than
at other times.
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- Two-Character Dialogue

Finally, let’s very-briefly-discuss-two=character-dialogue.

Two-character dialogue is not just about opposing characters looking at each other and
talking. More often than not, dialogue between two characters involves a certain degree
of intent—that is, one may be passive and one aggressive, one may be cruel and another
a victim, one may be provocative and the other receptive. All these factors will affect the

~ way you stage your scene and the way you handle your characters. Always remember
that body language is everything.
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Two—Character Dialogue

Remember too that two-character animation is like a tennis match; one character
is making the shot while the other one waits to receive it. Consequently;-their
stance, staging, and attitude should appear active and passive in a number of
ways. Often a great truth can be communicated to an audience by focusing on the
listener and not featuring the character that is speaking. By sharing the listening
role among characters, the audience will often hear what is being said even more
clearly.

Again, always test, correct, test, and correct your animation until everything is working
well and as you want it.

Suggested Assignment

First and foremost, do the bite 'n’ chew exercise because it will give you a sense of what
you can do with a facially active character.

Second, go out into the community with a video camera and capture any real-life
two-character dialogue interaction that you come across. Then select a suitable
section of your movie (even a 5- or 10-second clip will work fine) and animate your own
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characters to match the words yoLi’Ve recorded. View the movie clip over and over again

and-analyze the-subtleties of what you-have on-tape. Next plan your staging, thumbnail

all the key poses for each of the speakers, and retranslate their gestures with your own
character designs.

o

Remember

\ Make sure you caricature the
action, and make sure your key poses
are even more dynamic and expressive
than the original action.

Animate as indicated in other P arts
of this book. :
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Intrinsic balance, 73

J
Jump
running
animation, standard process of, 148
anticipation, 141
frames, 148
hit landing key position, 145
jumping action, 144
slow-in/slow-out, 143
squash/cushion position, 146
standing
action positions of,.135, 135f,
137, 137f
animation chart, 135, 135f
anticipation principle, 134

K
Key-pose
animatic, 11, 11f, 227, 227f
final, 10
thumbnails, 8, 8f
Keys, 24-29, 24f
position, 21
storytelling, 25
Knees, 77-79

L

Leg reach down position, 112

Legs, 87-88 '
adjustments of, 95
synchronization of, 95

Rz

Linking frames, 21
Lip sync, 233-234, 233f
Load-bearing quadruped, 92

M
Mass, 152, 160
Mo-cap, 68, 215

N

Neck, 85-86

Neutral expression, 232, 232f, 233f
Nongeneric stylized walk, 69

(o)
Olympic-level sprinter, 111
One-foot-on-the-ground-rule, 36
Overlapping action, 160, 186, 186f,
188, 1887, 189
in clothing, 196-197, 196f, 197f,
197-204, 198f-204f
on hair, 194-195, 194f
on hands, 189-193, 189/~193f
random use of, 195, 195f
Overlapping movement, 103

P
Pantomime horse-action, 105
Passing position, 39, 40, 40f
Peg flipping, 30, 30f, 31f

Pencil test, 13, 13f, 14, 14f

Pendulum-style pumping
action, 116

Personality walks, 72
physical limitations, 79-88

Pixar animators, 15

Plausible implausibility, 102

Playback testing, 31

Pose, 155-158




Q
Quadrupeds, 91-98
actions, 98, 192

R
Race walking, 36
Rough-pose animatic, 10, 10f
Rubber hose animation, 37, 38
Rubber hose effect, 214
Run cycles, straight ahead action vs.,-119
Running jump
animation, standard process of, 148
anticipation, 141
frames, 148
hit landing key position, 145
jumping action, 144
slow-in/slow-out, 143
squash/cushion position, 146
Runs, misconception of, 110-113

S
S-curve, 76
Scene flipping,-30, 30f
Secondary bodily movement, 215-216,
215f, 216f
Shoulders, 85-86
Slow-in, 143, 174
Slow-motion runs, 120
Slow-out, 143, 174
Slow sneak, 63-64, 63f
Sneaks, 63-65, 63f
fast, 64-65, 65f, 66f
Sound breakdown, 225
Spine, 76-77
Squash and stretch, 213-214,
213f, 214f
Squash position, 113, 146

Index

Staggers, 201
Standing jump
action positions of, 135, 135f,
137, 137f
animation chart, 135, 135f
anticipation principle, 134
Stop-frame animators, 20
Storytelling keys, 25, 25f
Stretch, 131
Stride length, 121
Stride poses, 54, 54f
Stride positions, 39, 39f, 40, 41,
100,111
Stylized walks
balance, 56-57, 56f
conditioning factors, 54=57
double-bounce walk, 57-59, 57f, 58f
in-betweens, 60-62, 60f-62f
2D animation, 68, 69
key positions, 59, 59f
mo-cap, 68
nongeneric, 69
observation for, 67
pose, 54, 54f
sneaks, see Sneaks
timing, 65-66
weight, 54-55, 54f, 55f
dispersal, 55-56, 56f
Successive breaking-of joints,
principle, 209, 209f, 210f

T
T10 point, 77
Teeth, 236-237
Testing
importance of, 29-31
playback, 31




Index

3D animation, 15-20,170
3D blocked-in poses, 18, 18f
3=frame run, 117-118
drive off position, 117
squash landing position, 118
stride position, 118
Thumbs
final, 17
rough, 16
Tippy-toe action, 65
Tongue action, 235, 235f
“Torso, 86-87
Traditional animation software, 31:
Traditional animators, 7, 30, 32
Two-character dialogue, 238—239,
238f, 239f
2D animation, 7-15, 7f-14f, 92, 170

U
Up-and-down effect, 57
USATF rule, 36

| 246

\'}

Video footage, 9, 9f

Vowel anticipation, 235, 235f
Vowel sounds, 234, 234f

w
Walk
double-bounce, 57-59, 57f, 58f
drunkard’s, 42
front, 49-50
' generic, see Generic walks
race, 36
stylized, see Stylized walks
Walt Disney, 5, 6
Web animation, 32
Weight, 54-55, 54f, 55f
anticipation, 161-164
dispersal, 55-56, 56f
in movement, 159-160.
moving, 160
pose, 155-158
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