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Sammanfattning 
 
Detta examensarbete handlar om användning av Disneys tolv animationsprinciper i 
relation till Motion Capture. Syftet med arbetet var att undersöka om man kan arbeta runt 
begränsningarna med motion capture animationer genom att applicera 
animationsprinciper på färdig motion capture data med hjälp av animations lager, där varje 
tillagt lager är en ny princip. För att undersöka detta hämtades motion capture data med 
olika rörelser från Mixamo, som sedan importeras in i Maya där olika animationsprinciper 
lades på med hjälp av mayas animations lager. Resultaten av denna undersökning kommer 
visa följande… 
 

● Är det möjligt att undgå begränsningarna men motion capture genom att lägga till 
disneys animationsprinciper på motion capture animationer i Maya med hjälp av 
animations lager?  

 
 

Abstract 
 
This thesis deals with the use of Disney's twelve animation principles in relation to Motion 
Capture. The purpose of the work was to investigate whether animation principles can be 
applied to finished motion capture animations to surpass the limitations of motion capture 
by using animation layers, where each added layer is a new principle. To investigate this, 
motion capture data was retrieved with various movements from Mixamo, which was then 
imported into Maya where various animation principles were applied with the help of 
Maya animation layers. The result of this research will answer the following… 
 

● Is it possible to surpass the limitations of motion capture by layering disney's 
animation principles on motion captured animations in Maya with the use of 
animation layers? 
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1 Opening 

1.1 Introduction 
 
Today it is uncommon to have a visual production without working with animations. No 
matter if it is for a movie, game or commercial. These animations are often expected to 
have a feeling of realism and believability. No matter if they are meant to be completely 
realistic or stylized. This is where disney’s animation principles take action. However, as 
many companies use motion capture as their main animation resource, many of disney's 
animation principles are unused. This research will take a  look at how to mix realistic 
motion captured animations with these animation principles, and how to surpass the 
limitations of motion capture.  

1.2 Background 
 
Back in 1981, disney released their book The Illusion of Life: disney Animation, also referred 
to as the bible of animation. This book introduced disney's twelve animation principles. 
These principles were used efficiently by animators, first for creating traditional 2D 
animations and later carried over to 3D animations like the ones we see in cinema and 
video games today. However, these principles only applies to stylized animations for the 
most part, where as motion capture is more commonly used for productions where realism 
is the goal. Since motion capture can translate an actors real life actions onto a 3D 
character, it allows companies not to spend a lot of resources on animating realistic 
animations from scratch. But why is motion captured not used by modern animation 
studios such as Disney and Dreamworks?  
 
Motion captured animations are limited to the capabilities of both the actor and human 
anatomy. Meaning that by using motion capture, animation principles will be partly absent. 
For example, An actor can always move in ways to create anticipation, but never in such an 
exaggerated way we have seen in cartoons for generations where a character stops mid air 
for the viewers to anticipate the fall. And since the human skeleton is rigid, the impact from 
that fall will not squash the actor, and a sudden take of will not stretch the actor. 
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1.3 Purpose 
 
The purpose of this thesis is to explore of it is possible to mix the animation principles with 
motion capture, and surpass the animation limitations of motion capture. 
 

- Is it possible to layer disney's animation principles on captured motion data to 
surpass its limitations by using Maya animation layers? 

1.4 Limitations 
 

● Only principles of which are suitable to the animation in question will be tested on 
each clip. Meaning that each clip will not include all the 12 principles. 
 

● The research will be based on the theory and information behind motion captured 
footage, as well as the literature behind the 12 animation principles as described in 
The Illusion of Life by Frank Thomas and Ollie Johnston. 
 

● This research will not test the limits and possibilities of performance capture such 
as motion captured facial expression mixed with animation principles.  

 
● No rigs will be created for the motion captured skeletons, as this research will not 

test rigging possibilities for motion capture. 

 
 
 
 
 
 
 
 
 
 

 
5 



 

2 Theori 
 

2.1 Animation Principles 
 
 

2.1.1 Squash and stretch 
 

 
Figure 2.1.1 Illustration of squash and stretch applied to a bouncing ball.  1

 
Squash and stretch, as easiest illustrated by the classic bouncing ball shown in figure 2.1.1, 
help create the illusion of a character or objects mass, volume, weight, flexibility and 
momentum. There are however certain rules an animator should follow. A softer object 
should have more squash and stretch, while a harder or stiffer object should have less. This 
is shown in figure 2.1.2 and figure 2.1.3. The amount of squash and stretch is also 
depending on the speed and momentum an object has. As shown in figure 2.1.4 and figure 
2.1.5, an object with high speed that suddenly stops is expected to squash more than if the 
same object would reach a sudden stop at low speed.  2

1 https://www.evl.uic.edu/ralph/508S99/squash.html, De Stefano, Ralph A. "Squash and stretch". Electronic 
Visualization Laboratory, University of Illinois at Chicago. Retrieved May 17, 2019. 
2 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 47-51 
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Figure 2.1.2 Big Hero Six. As Baymax lands from a fall, he squashes very much before 
returning to his normal shape and bouncing up before landing and squashing again. This is 
because Baymax is very soft and flexible, much like a balloon. Thereby he uses a lot of 
squash and stretch.  3

 

 
Figure 2.1.3 Frozen. The big boulders do not squash or stretch when they fall and land. 
This is because as oppose to Baymax in figure 2.1.3, they do not have balloon like features 
and are instead very hard and stiff.  4

 

3 https://youtu.be/4LC6rWtWyA4?t=151 , Disney, Big Hero Six, (2015) 
4 https://youtu.be/Q0gShnHFl20?t=35 , Disney, Frozen, (2014) 
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Figure 2.1.4 Big Hero Six. When Baymax is running and get stuck in a window. His body 
stretches out as the high speed comes to a sudden stop before he squashes together and 
then returns to his normal shape. The same can be seen just moments after when Hiro runs 
into Baymax and squashes him before bouncing back again.  5

 

 
Figure 2.1.5 Big Hero Six. Baymax walks at a slow paste, bumps into a stool and then 
stops. Since he is walking so slowly, the use of squash and stretch is not needed for his 
sudden stop. By not using it also help sell the illusion of weight. Even if he is moving very 
slowly, the stool rolls away a few feet. This tells the audience that the stool is very 
lightweight compared to Baymax who stops by his own will and not because he walked into 
a heavy solid object.  6

 
 
 
 

5 https://youtu.be/4LC6rWtWyA4?t=146 , Disney, Big Hero Six, (2015) 
6 https://youtu.be/DXsexlI15E0?t=24 , Disney, Big Hero Six, (2015) 
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Squash and stretch can also be applied to facial animations in order to exaggerate a facial 
expression. This is most common for stylized or cartoon animations as it can help deliver a 
clearer image of what the animator want the audience to see and feel. And if a character's 
face is squashed or stretched to an exaggerated degree it can help deliver a more comedic 
effect.  This is used greatly in WB kid’s Tom and Jerry series, demonstrated in figure 2.1.6.  7

 

 
Figure 2.1.6 WB Kids, Tom and Jerry. 
 
An important note when using squash and stretch is to maintain an object or characters 
volume. For example, if a ball gets squashed it gets flatter but also wider. And if the same 
ball stretches, it gets longer and narrower.  

 
Figure 2.1.7 The ball maintain 100% of its volume in every state. 
 
As explained by Frank Thomas and Ollie Johnston in their book The Illusion of Life:  
 
“The best advice for keeping the distended drawings from looking bloated or bulbous, and the 
stretched positions from appearing stingy or withered, was to consider that the shape or 
volume was like a half-filled flour sack. If it dropped to the floor, it will squash out to its fullest 
shape, and if picked up by the top corners, it will stretch out to its longest shape; yet it will 
never change volume.”  8

- Frank Thomas, Ollie Johnston 1981  

7 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 50 
8 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 49 
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2.1.2 Anticipation 
 
Anticipation is when a character prepares for the upcoming action. This preparation is 
often obvious enough for the audience to understand what is about to happen next. A 
classic example is whenever a cartoon character is about to run away. The character does a 
very obvious and clear wind up before taking of. Shown in figure 2.1.8, by making the wind 
up super obvious, it prepares the viewers and tell them what and where the the upcoming 
action is about to happen.  9

 
Figure 2.1.8 WB Kids, Tom and Jerry. 
 
Anticipation can also be used to trick the viewer by switching a characters attention to one 
place and then having something happened somewhere else on the screen. This can help 
provide a comedic effect, called the “surprise gag”  10

 
Figure 2.1.9 WB, Roadrunner vs Coyote. Coyote has a boxing glove on a coiled up spring 
fastened to a big boulder, aimed for Roadrunner. Once Coyote pulls the lever to release the 
glove, it stays in place and the entire boulder shots back instead. 
 

9 https://www.evl.uic.edu/ralph/508S99/anticipa.html, De Stefano, Ralph A. "Squash and stretch". Electronic 
Visualization Laboratory, University of Illinois at Chicago. Retrieved May 17, 2019. 
10 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 52 
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2.1.3 Staging 
 
Staging is a very broad principle which covers many areas of animation. It can apply to 
acting, camera angle, camera position, setting and timing. It is the idea of being completely 
in control when animating. By using staging, you as an animator can tell the viewer where 
to look on screen. The audience will shift their attention to where something is happening 
and by making the main action or point of attention extra clear, the animator can control 
how the viewers eyes moves across the screen. In short, the main action of the shot should 
be very clear and not be overshadowed by other things that is happening on the screen. 
 
“It is the presentation of any idea so that it is completely and unmistakably clear” 

- Frank Thomas, Ollie Johnston 1981  
 

An animator will take the story point into consideration. If a certain piece will advance the 
story, how will it be staged? what type of camera angle and position to use for each action. 
To show bigger actions with large movements it is better to use a wide shot 
and to show facial expressions it is better to use a close shot.  11

 

 
Figure 2.1.10 Moana. Wide shot to show Mauji’s movements.  12

 
Figure 2.1.11 Moana. A close shot is used to show facial expressions and smaller details.  13

11  Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 54 
12 https://youtu.be/tkx1axv9WbE?t=5, Disney, Moana, (2016) 
13 https://youtu.be/tkx1axv9WbE?t=12,Disney, Moana, (2016) 
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Staging is not only about guiding the viewer's eye, it is also about explaining the idea 
behind the shot. If a character is happy and cheerful, it is important that the audience know 
and feel that. If a character is introduced as rich and snobby, put that character in fancy 
clothing anch surround them by expensive things such as cars, gadgets, paintings or a 
expensive looking house. If a character is evil, make sure to showcase that in the scene. Put 
him in a evil lair filled with weapons, torture devices, dark lighting or an evil companion. 
Do not fill a scene with objects or scenery that would suggest otherwise, as it will feel out of 
place and make the viewer question its placement instead of being convincing.  14

 

 
Figure 2.1.12 Snow white and the seven dwarves.  
 
Figure 2.1.12 shows the introduction to the evil queen's lair in Snow white and the seven 
dwarves. First on her way down, she passes a number of skeletons and skulls in a dar 
dungeon. One of the first images then shown inside her lair is that of a crow resting on an 
open skull. When she then searches for the correct book, many spell books of dark and 
black magic are shown as well as another skull. The room is darkly lit, only illuminated 
with a small number of heavily used candles. Once she then transform, her appearance is so 
evil and scary that she easily frightens the crow that only moments ago appeared 
comfortable and at home in the lair.  15

 
 
 

 

14  Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 54-56 
15 https://www.youtube.com/watch?v=gpWfgLTRPGo, Disney, Snow white and the seven dwarves, (1937) 
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2.1.4 Straight ahead action and pose to pose 
 
This principle describes two methods used for animations. Straight ahead is when you 
animate by starting with frame one, then moving on to frame two, then frame three and so 
on. The animator is simply doing one frame after the other, developing new ideas in the 
process until the end of the scene. Pose to pose is as the name states, animation from one 
pose to another. Most commonly, the animator creates the start and end pose of each main 
motion and then go back to create the images in between. 
 
Pose to pose is often better for most movements as it gives better control. The animator is 
able to see what the entire action is going to end up looking like with proportions and 
positions very early in the animation process and can very quickly spot errors and not 
having to go back later in the process and fix them. Whereas with straight ahead it is very 
hard to maintain an object or characters proportions throughout the entire animation.  

 
Figure 2.1.13 Example of a pose to pose animation of a man jumping. 
 
Straight ahead is however better for unpredictable animations like natural elements and 
effects such as fire, explosions and water splashes. Mixing these two methods together is 
also possible. For example, if a character has something hanging of of him, like a cape. The 
animator can animate the character with pose to pose and then animate the unpredictable 
movement and “physics” of the cape with straight ahead animation.  16

 
Figure 2.1.14 Avatar: Last Airbender. Example of how pose to pose and straight ahead 
action used simultaneously to animate a scene.  Pose to pose to create the character 17

movement and straight ahead action to create the elements such as water and fire.  

16  Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 56-57 
17 https://www.youtube.com/watch?v=szKZ0keja-g, Avatar: Last Airbender, Bryan Konietzko & Michael 
Dante DiMartino, (2005) 
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2.1.5 Follow through and overlapping action 
 
Follow through is how an appendage of an object or character continues to move after the 
main action stops. Overlapping action describes the difference between the main object 
and the other appendages. By using these two methods correctly, an animator can bring 
more life into a character and also create the illusion of physics to the looser parts.  
 
When using follow through and overlapping action, the tip of an object's appendage should 
be the last part that starts moving or have the most drag, and when the main objects stops, 
the same tip should be the last part to stop moving or follow through the furthest. When 
you for example, animate a character with a cape, the tip of the cape should be the last 
thing to move and the last thing to stop moving. See figure 2.1.15. 
 

 
Figure 2.1.15 Tarzan. As Tarzan stops, his hair continue moving until it is completely 
extended backwards and then falls onto his shoulders.  18

 
By using follow through and overlapping action correctly, the artist can also help illustrate 
and objects mass. A lesser use of the principle will make the object appear stiffer, while a 
more generous use will make it look softer. This can be applied to any loose part of a 
character, including flesh such as a giant belly or hanging cheeks. 

 
Figure 2.1.16 One of the seven dwarves looks around while his cheeks use follow through 
and overlapping.  19

18 https://www.youtube.com/watch?v=TCkA6F1nfck, Disney, Tarzan, (1999) 
19 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 60-62 
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2.1.6 Slow-in and slow-out 
 
Slow in and slow out refers to how any lifelike movement starts slowly, then speeds up and 
then slows down. If a movement do not utilise this principle, the animation will appear 
robotic and unrealistic. Imagine a character that starts to run, but he instantly reaches full 
speed. And then when he stops, he goes from full speed to an instant stop. It would not look 
at all convincing but rather robotic and unreal. 
 
What it means is that there should be more drawn frames closer to a main pose or extreme, 
and less in between them. This will make a character move slower when reaching the 
extreme pose and move faster between the extreme poses. Imagine someone on a swing. 
Once the swing is at its highest, it moves slow, and once at its lowest it moves fast.  20

 

 
Figure 2.1.17 Each frame of a ball moving from left to right with slow-in and slow-out. 
 
It is however important to choose when to use slow in and slow out. A prime example of 
when not to use it is when a character or objects impacts into another. Imagine if a 
character is jumping, the take off should have slow out and then use slow in and out for 
when that character has reached the top of the jump and starts to fall down again. The 
landing however should avoid slow in. imagine the landing, but the velocity of the character 
slows down just before the characters feet touch the ground. It would remove the overall 
impact and realism behind the landing and instead make it appear as if the character has 
some kind of levitating abilities.  21

 

 
Figure 2.1.18 slow-in and slow-out illustrated in Autodesk Maya graph editor. 

20 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 63 
21 Willian (July 5, 2006). "Slow In and Out". Blender, February 16, 2009. Retrieved May 21, 2019. 
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2.1.7 Arcs 
 
Another feature of lifelike movement is that almost no living creature is capable of moving 
in straight lines with precision. Most living beings move in a more circular path known as 
an arc. A bouncing ball, bounces in an arc. A bird flaps its wings in an arc. Once a moving 
object abandon its arc without a reason, its fluidity will disappear and instead appear 
abnormal and unrealistic. For example, if a character is waving, his fingertips will follow an 
arc. 
 

 
Figure 2.1.19 Arcs illustrated by a waving arm.  22

 
Arcs are a great tool for traditional animators to figure out an object's position in between 
two extreme poses. If the hand were to be animated without the animator having it follow 
its natural arc, the arm will end up being shorter in between the two extreme poses. By 
lightly drawing an arc between the poses, it is easier for the animator to know the length 
and position of the mid frame.  23

 

 
Figure 2.1.20 Brave. Illustration of how young Macintosh body movements follow arcs.  24

22 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 63 
23 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 64 
24 https://www.youtube.com/watch?v=-MNbxXcQieY, Disney, Brave, (2012) 
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2.1.8 Secondary action 
 
Secondary action is when an animator adds additional gestures to the main animation to 
further support the main action. This adds more dimension to a animation and can breathe 
more life into the character. A character can be laughing hysterically and clapping his 
hands, then wipes away a tear of laughter. The laugh is the main action while the hand 
clapping and tear wipe are action that are supporting the main action, therefore being 
secondary actions. An important note is that the secondary should support the main action 
and should not take attentions from it. If it does, the action is better left out or staged 
differently.  25

 
The staging of a secondary action has to be planned and thought through properly. If a 
character is has a sad expression on his face and wipes off a tear. The sad expression is the 
main action and should be visible to the audience. The animator then has to make sure that 
the tear wipe is staged properly. For example, make sure that the hand does not cover the 
face, hiding the expression. Or make sure that the facial expression is clearly visible before 
and after the wipe. 
 

 
Figure 2.1.21 Moana.  26

 
As Moana charge and tackle the massive boulder in figure 2.1.20, her facial expression 
indicates that the impact was painful and her posture underline that. She then start rubbing 
her shoulder as a secondary action to further emphasize the pain.  
 
 

 

25 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 64-65 
26 https://youtu.be/tkx1axv9WbE?t=32, Disney, Moana, (2016) 
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2.1.9 Timing 
 
Timing is the number of frames used for every action. In other words, timing decides the 
speed and timing of every action. By using this principle correctly, an animator can sell that 
an object obeys the laws of physics on any level he or she wishes. For example, if a 
character punches a heavy object. That object should move a little bit and slowly. In other 
words, the movement should use more frames that are close to each other. If that same 
character then punches a light object. That object should move more and faster. That 
movement should use less frames that are spread over a larger area of the timeline.  
 
Timing can also be used to establish moods and emotions in a character. If someone is sad, 
make that person move slower. And if someone is happy and cheerful, make that person 
move faster. The number of inbetweens used for each action can change the idea behind 
the action tremendously. An example is described in The Illusion of Life and states the 
following:  
 
“Just two drawings of a head, the first showing it leaning toward the right shoulder and the 
second with it over the left and its chin slightly raised, can communicate a multitude of ideas, 
depending entirely on the Timing used. Each inbetween drawing added between these 
“extremes” gives a new meaning to the action.” 

- Frank Thomas & ollie Johnston 1981 
 
No inbetweens: Our character is hit in the head by an incredible force. 
 
One inbetween: The character is hit in the head by a heavy object. 
 
Two inbetweens: The character has a nervous tic or uncontrollable twitch. 
 
Three inbetweens: The character is dodging a object. 
 
Four inbetweens: The character is giving a “chrisp” order; “get out of here!” 
 
Five inbetweens: The character is giving a more friendly order; “come here” 
 
Six inbetweens: The character sees something he likes 
 
Seven inbetweens: The character tries to get a better view of something. 
 
Eight inbetweens: The character searches for a specific book in a bookshelf. 
 
Nine inbetweens: The character is carefully considering something. 
 

 
18 



 

Ten inbetweens: The character has just woken up and i stretching his neck.  27

2.1.10 Exaggeration 
 
When it comes to mimicking real life actions onto an animation, either on paper or in a 3D 
software. It is not uncommon that a perfect imitation of the real action may end up looking 
static or as if it is missing something. This is when an animator can resort to using 
exaggeration to give the action more punch and feeling. What this means is to exaggerate 
characters emotions and movements to make characters appear more convincing. If 
someone in happy, make him happier, if someone is sad make him sadder, if someone is 
proud, make him super proud.   28

 
The level of exaggeration should however be taken into account depending on what type on 
animation the animator is creating. A more stylized animation for something like a cartoon 
can often use a lot of exaggeration while a realistic animation should only use a little if any. 
 

 
Figure 2.1.22 Clown of the Jungle           Figure 2.1.23 Clown of the Jungle 29

 
Figure 2.1.22 shows a great example of exaggeration in a Walt Disney classic, Clown of the 
Jungle, The aracuan bird is so sad that tears are literally squirting out of his eyes and he has 
tied a noose around his neck. This makes it very clear that the character is sad and upset. 
 
Figure 2.1.23 Shows another example of exaggeration from the same cartoon. Donald 
Duck is so angry at the aracuan bird that he is jumping in place, screaming and waving his 
arms around and shaking his fist at the bird, as if he is ready to fight him.  

 
 
 
 

27 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 65-66 
28 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 66-67 
29 Walt Disney, Clown of the Jungle, Ray Patin & Payne Thebaut, (1947) 

 
19 



 

 

2.1.11 Solid drawing and solid posing 

 

 
Figure 2.1.24 Flat and dynamic drawings of mickey mouse. Each aspect of the “Wooden” 
Mickey has the same shape as its counterpart, making it appear flat, hence the name 
“Wooden”   30

 
The idea behind solid drawing is to make sure that the animated characters and objects feel 
as if they are in three dimensional space. To do this, the animator must have an 
understanding of how shapes and forms look like in 3D space and also have an idea of the 
weight and volume of the animated object or character as well as lighting, anatomy and 
balance.  
 
When a character poses, the pose must have a believable centre of balance and realism, or 
else it crumbles. It is also important to avoid what is called “twins”. This is when a 
characters left and right side is posed exactly the same, in other words the characters sides 
are mirrored. This makes a character appear lifeless and static. By instead mixing it up and 
making the character lean more to one side or shift his weight to one leg, the pose gains a 
illusion of weight and balance, making it more lifelike. 
 
As shown in figure 2.1.14, by avoiding mirroring the two sides of a character, you get a 
more dynamic result. The right side drawing has eyes and hands that differentiate from 
each other in shape and volume as oppose to the left side drawing where most shapes are 
“twins”. The body is also posed in a way that it appears as if mickey is putting the majority 
of his weight on his front leg instead of standing straight like in the “wooden” drawing.  31

 

30 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 68 
31 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 67-68 
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In computer animations, solid posing can be referred to as posing a character in a way that 
the weight and balance behind that character is realistic and believable.  

2.1.12 Appeal 

 

 
Figure 2.1.25 Basic shapes of well a few know Disney characters. 
 
An animated characters appeal corresponds to what we in real acting call charisma. All 
characters need to be appealing in order for them to be interesting to look at, no matter if it 
is the main protagonist, antagonist or side character. If an animator wants the audience to 
remain interested in a character, they need appeal.  
 
Appeal does not necessarily mean that a character needs to be good looking, but that they 
need to be interesting. This can be obtained by giving characters a dynamic design and 
using many different shapes for different characters. For example, if you want a character 
to appear cuter and more innocent, make them rounder and add baby like features such as 
a larger head, rounder cheeks and larger eyes. Villains are most common associated with 
sharper shapes, such as more triangular faces and body types.  32

 
Appeal does not mean loads of detail either. By adding too much detail may result in an 
image that is hard to read. Meaning that it lack just as much appeal as an image that has no 
detail. Instead, make sure to only keep the most important details on a character and 
exclude the rest.  33

 
 
 

32 Willian (June 29, 2006). "Appeal". Blender, Retrieved May 22, 2019 
33 Frank Thomas & Ollie Johnston, Illusion of Life, (1981), pp 69-70 
 

 
21 

https://web.archive.org/web/20081201043650/http://wiki.blender.org/index.php/BSoD/Introduction_to_the_Principles_of_Animation/Principles/Appeal
https://web.archive.org/web/20081201043650/http://wiki.blender.org/index.php/BSoD/Introduction_to_the_Principles_of_Animation/Principles/Appeal


 

 

2.2 Optical Motion Capture 
 
Motion capture, also known as Mo-Cap or MoCap, is a method used to record and capture 
the movement of objects or people. What separates motion capture from conventional 
filmmaking is that motion capture only records an actor's physical movement and actions, 
and not their appearance. It is used in areas such as sports, robotics , movies and video 34

game development.  In film and video games, motion capture is a way of recording an 35

actor's performance and applying it to a virtual game or movie character. There are even 
methods advanced enough to capture smaller details such as an actors finger movements 
and facial expressions. This is known as performance capture and is most commonly used 
for movies or video game cutscenes.  36

 

 
Figure 2.2.1 & Figure 2.2.2 Ninja theory, Hellblade: Senua’s Sacrifice and Andy Serkis as 
Caesar in The Planet of the Apes performance capture.  

 
 

 
 
 
 
 
 

34 https://www.vicon.com/motion-capture/life-sciences, Vicon: Intelligence in Motion 
35 https://www.youtube.com/watch?v=smj8i1__bmo Ninja Theory, Hellblade:Senua’s Sacrifice 
36 Andy Serkis & the Evolution of Performance Capture Tech, Popular Mechanics, Erin McCarthy, Jul 27, 2011, 
Retrieved May 20, 2019, 
https://www.popularmechanics.com/culture/movies/a6997/andy-serkis-and-the-evolution-of-performance
-capture-tech/  

 
22 

https://www.vicon.com/motion-capture/life-sciences
https://www.youtube.com/watch?v=smj8i1__bmo
https://www.popularmechanics.com/culture/movies/a6997/andy-serkis-and-the-evolution-of-performance-capture-tech/
https://www.popularmechanics.com/culture/movies/a6997/andy-serkis-and-the-evolution-of-performance-capture-tech/


 

 

2.2.1 Capture volume 
 

 
Figure 2.2.3 Two actors acting out different scenarios in the capture volume.  37

 
The capture volume is the area in a studio where all motion capture data can be captured. 
This is the area of which all cameras are angled and calibrated towards and where actor 
can act out their scenes.  The size of the volume is different everywhere and completely 38

depending on the size of the studio and amount of cameras available.  
 
 
 

 
 
 
 
 
 
 
 

37 https://optitrack.com/products/flex-13/indepth.html, OptiTrack, Maximize your capture volume 
38 http://www.motioncapturesociety.com/resources/mocabulary, Motion Capture Society, The Volume 
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2.2.2 Cameras and markers 
 

             
Figure 2.2.4 Vicon MoCap Camera.         Figure 2.2.5 Qualisys MoCap Camera.  39 40

 
To capture an actors movements. Optical motion capture involves the use of multiple 
cameras. These cameras have LED lights around the lenses that project infrared light into 
the capture volume. Once the light is projected into the volume, the light is reflected back 
into the camera lense via an array of markers, placed on a motion capture suit worn by an 
actor. The markers position in 3D space is calculated, placed, and then recorded. The 
movements are sampled several times per second and once all the recorded data has been 
cleaned up and labeled in cleanup softwares such as Qualisys Track Manager, it is ready to 
be exported and assigned to virtual characters in animations softwares such as Autodesk 
Motion Builder.  41

 
 
 

39 https://www.vicon.com/products/camera-systems/vantage  
40 https://www.qualisys.com/hardware/5-6-7/  
41 https://digitallink.ca/what-is-motion-capture-and-how-does-it-work/, Digital Link, What is motion 
capture and how does it work?, Rachelle Drouin, July 20, 2017 
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Figure 2.2.6 MoCap actors in MoCap suits, performing animations for For Honor.  42

The markers used to track an actors movement can be either active or passive. As 
previously stated, the markers are placed on certain areas of an actor's body, using a 
motion capture suit. These areas often include the joints of the human body such as 
shoulders, knees, elbows and wrists. They are also often placed on the more “solid” areas 
such as chest, hips, Head and multiple markers along the spine. 
 

 
Figure 2.2.7 Actor marker placement, each red dot showing each marker.  43

 

42 https://youtu.be/4fapStw3Bks?t=120, Ubisoft, For Honor, (2017) 
43 https://api.unrealengine.com/udk/Three/CreatingAnimations.html, Unreal Engine, Motion Capture, 
Retrieved May 21, 2019 
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Figure 2.2.8 Passive markers    Figure 2.2.9 Active markers 
 
 
 
Active Markers: LED markers connected by wires to the motion capture suit. Meaning that 
the actor also has to wear a battery pack.  These markers are more popular for motion 44

capture outdoor and on movie sets as the LED’s can change color and brightness depending 
light and weather conditions.  45

 
Passive Markers: Retroreflective markers that are tracked using infrared cameras.  These 46

markers do not require any wiring or power supply and can be placed anywhere on an 
actor wearing a motion capture suit. 

2.2.3 Limitations 
 
Even though motion capture is a great tool and the fastest way to create realistic 
animations for movies and games, it has its limitations. Since these markers are most 
commonly  attached to human actors, it means that none of the captured animations can 
exceed the capabilities of the actor or human body. The human body is limited by physics 
and anatomy. As previously mentioned, this limits the movements and animations to what 
the actor is capable of. Meaning that Animation principles such as squash and stretch, are 
completely absent. Other principles such as anticipation, exaggeration and timing are 
present, but not as emphasized as if the animations would have been made from scratch.  
 
An actor can always move to anticipate an action, or exaggerate his actions, or switch up 
the timing of different actions. But never on the same level as a pose to pose animation. 
There are actions performed in many animated movies that a human simply would not be 
able to perform.  

44 https://ar-tracking.com/products/markers-targets/markers/,  ART (Advance Realtime Tracking), Active 
Markers, Retrieved May 21, 2019 
45 https://www.youtube.com/watch?v=GJNXS3MqSxQ, MoCap Solutions, What are active markers?, Oct 19, 
2015 
46 https://api.unrealengine.com/udk/Three/CreatingAnimations.html, Unreal Engine, Motion Capture, 
Retrieved May 21, 2019 
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3 Method 
 
The intended method for this research is to use motion captured data of different moves 
and test if it is possible to add a handful of disney’s animation principles to each one of the 
moves using animation layers in autodesk Maya, 2018. No rigs will be created for the 
skeletons. All animations will be applied directly to the motion captured joints or assigned 
groups. Not all principles will be tested. 

 

3.1 Litterature 
 
All animation principles that will be tested are based on how they are described in disney's 
Illusion of Life Written by Frank Thomas and Ollie Johnston.  
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3.2 Data collection 

3.2.1 Clip 1 Punch 

3.2.1.1 Original Animation 

 

 
Figure 3.2.1 Motion capture, Punch extreme poses. https://streamable.com/z3khc (Video) 
 
Figure 3.2.1.1 Start pose when the character is standing in a fighting stance. 
 
Figure 3.2.1.2 Extreme pose of the punch wind up. 
 
Figure 3.2.1.3 Extreme pose of the punch landing. 
 
Figure 3.2.1.4 Final pose of the action, where the character has finished the punch and 
returned to his fighting stance. 
 
Figure 3.2.1 As this is a motion captured action, all the exreme poses are very subtle and 
not exaggerated like you would see in a cartoon or hand animated action of the same 
nature. An example of this is shown in figure 3.2.2. 
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3.2.1.2 What to add 
 
A punch is an action that can often be associated classic cartoons such as Tom and Jerry 
and Looney Toons, which mean that a lot of inspiration can be drawn from that. For 
instance, all motions can be made extra clear and visible by exaggerating them. Change the 
timing of the blow by extending the amount of frames used to wind up the punch to show 
how he really is giving himself time to make sure that it is a good hit. Let the viewers 
anticipate the punch by making the character lean back as he winds up and then add 
secondary actions that support this such as lifting his front leg as he leans back and 
winding up his fist in a circular motion almost like a wind up toy. Add stretch to the upper 
body and arm as the punch accelerate and then stops, giving the action drag and follow 
through as well as enforcing the speed and weight of the character. 

 

3.2.1.3 Added animation principles 

 

Figure 3.2.2 Punch action extreme poses with added animation principles. Exaggeration, 
anticipation, secondary action, squash and stretch, solid posing and changed timing. 
Original extreme poses are illustrated by the red character. https://streamable.com/hu0fi 
(Video) 
 
Figure 3.2.2.1: The character starts in a fighting pose with a very straight posture. Very 
similar to Figure 3.2.1.1. 
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Figure 3.2.2.2 The character starts the punch wind up which is much slower and more 
exaggerated. The timing has been changes so the windup is now 14 frames instead of 6 
frames. He leans back to anticipate the motion and to show the viewer that something is 
about to happen. He also waves his fist in a circular motion and lifts his front leg as 
secondary actions to further emphasize that he prepares for something. This is illustrated 
by the white arrows.  
 
Figure 3.2.2.3 The most extreme pose of the wind up. The character is leaned back even 
further. His fist is raised excessively high to show the audience his intended action and to 
anticipate the punch. The front leg has reached its highest position and all his weight is 
now concentrated on one leg. The circular waving of his fist has reached its end and his 
head is leaned back.  
 
Figure 3.2.2.4 The punch starts as his fist is raised high and is clearly visible. The lower 
body moves faster than the upper body which causes the upper body to drag. As the upper 
body then quickly starts to move, it stretches out. The front leg starts to move back down 
again as a secondary action to emphasize how he shifts his balance from one leg to the 
other. 
 
Figure 3.2.2.5 The front leg lands as the punch reaches its extreme pose. The character 
leans forward in an exaggerated manner, almost as if he is trying to reach someone who is 
standing further away. More so than in Figure 3.2.1.3. As the punch reaches its extreme, 
the right arm stretches out to even further to underline the force and speed behind the 
blow and creates a follow through. As a supporting action he also raises his back leg to keep 
his balance. 
 
Figure 3.2.2.6 The action ends and reaches its final frame, as the character returns to his 
fight pose. 
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3.2.2 Clip 2 Jump 
 

3.2.2.1 Original Animation 
 

 
Figure 3.2.3 Motion capture, jump extreme poses. https://streamable.com/u8sdz (video) 
 
Figure 3.2.3.1 The action starts with the actor standing in a neutral pose. 
 
Figure 3.2.3.2 Jump wind up extreme pose. 
 
Figure 3.2.3.3 As the actual jump start, the character is moving up into the air. 
 
Figure 3.2.3.4 He reaches the highest point of the jump and settles in an extreme pose.  
 
Figure 3.2.3.5 The character falls back down again and brace, just before he make contact 
with the ground. 
 
Figure 3.2.3.6 As he lands, the character squat down to absorb the landing. 
 
Figure 3.2.3.7 The action finishes as the actor settles back into a neutral pose. 
 
 
 

 
31 

https://streamable.com/u8sdz


 

3.2.2.2 What to add 
 
Just like the previous action, The punch. Start by exaggerating all the extreme poses to 
really make them visible but also to underline the agility and flexibility of the character. 
Adjust the timing of the wind up and show the viewer that he really concentrate all his 
power to this jump by giving it more frames, delaying the actual jump. The extended 
windup also adds to the anticipation. But by making him squat down even more and raise 
his arms higher behind his back the anticipation becomes clearer. Add stretch to the 
character as he takes of and then falls back down again. Add squash once he is at the 
highest point of the jump and also as he lands to absorb the fall. As he does, also add a 
follow through to the upper body to add more weight to the character. 
 

3.2.2.3 Added animation principles 
 

 
Figure 3.2.4 Jump action extreme poses with added animation principles. Exaggeration, 
follow through and overlapping action, squash and stretch, anticipation and changed 
timing. Original extreme poses are illustrated by the red character. 
https://streamable.com/c98i8 (video) 
 
Figure 3.2.4.1 The action starts with the character standing in a neutral pose, very similar 
to figure 3.2.3.1. 
 
Figure 3.2.4.2 The character winds up for the jump, doing a deep squat and draws his 
arms back as far as they can go to show the viewer that he is preparing for something. The 
timing of the jump is also delayed by ten frames to highlight the anticipation of the jump. 
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Figure 3.2.4.3 As the character takes off, he raises his arms high above his head as his body 
stretches out to give him weight.  
 
Figure 3.2.4.4 Once at the highest point of the jump, his pose is exaggerated as well as the 
height of the jump to indicate the agility of the character. His body is also slightly squashed 
to create a smoother and organic feeling. 
 
Figure 3.2.4.5 As he then falls down, his upper body drags behind his legs as the body 
stretches out again to create the momentum and weight of the fall.  
 
Figure 3.2.4.6 The character lands and squashes ever so slightly while crouches 
excessively low as his upper body and head overlaps the stopping motion of the lower body 
before proceeding to stand up again. 
 
Figure 3.2.4.7 The jump action end as the character settles back into a neutral pose. 
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3.2.3 Clip 3 Running jump swing 

 

3.2.3.1 Original Animation 
 

 
Figure 3.2.5 Motion capture, running jump swing extreme poses. 
https://streamable.com/pu4g6 (video) 
 
Figure 3.2.5.1 The action starts with the actor running. 
 
Figure 3.2.5.2 While running, the actor winds up for a jump. 
 
Figure 3.2.5.3 He jumps and grab onto an object. 
 
Figure 3.2.5.4 The character is midway through the swing. 
 
Figure 3.2.5.5 He swings himself up as high as he can to get momentum for letting go and 
jumping forward. 
 
Figure 3.2.5.6 The character has let go of the object and is moving forward towards the 
landing. 
 
Figure 3.2.5.7 The character stick the landing and continue to move forward. 
 

 
34 

https://streamable.com/pu4g6


 

Figure 3.2.5.8 The action ends with the character running. 

3.2.3.2 What to add 
 
Just like the previous two actions, all the extreme poses can be exaggerated, not only the 
poses but also the height of which the swing is occuring. By making the windup clearer, it 
also adds anticipation the the jump. Squash the character ever so slightly as he bends 
down to gain momentum for the jump and add stretch to the character as he reaches for 
the object to enforce the idea that he is actually reaching for something. Stretch him out as 
the swing progress to point out the weight and mass behind the character, and have him 
return to his normal size as the swing slows down. Repeat the pattern and stretch him out 
as he lets go and falls down and then add squash once the character lands. 
 
Seeing that squash and stretch is the main principle that get lost when motion capturing 
animations. This last clip will mainly focus on how to add squash and stretch in different 
areas and from different anchor points without ruining the flow and position of the 
animation. As opposed to the previous two actions, the character is now depending on 
another object. This means that it is not possible to squash or stretch the character only by 
its main joint as it would offset the position of where the character grabs onto the object. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
35 



 

 

3.2.3.3 Added animation principles 
 

 
Figure 3.2.6 Running jump and sing action extreme poses with added animation 
principles. Exaggeration, squash and stretch and anticipation. Original extreme poses are 
illustrated by the red character. https://streamable.com/sats2 (video) 
 
Figure 3.2.6.1 The action starts with the character running. 
 
Figure 3.2.6.2 The character lean down until his body is almost horizontal while raising 
his arms high behind his back to. The actions are exaggerated to appear clearer to the 
viewer and allow them to anticipate the jump. 
 
Figure 3.2.6.3 The character jumps and grabs onto an object. As he reaches for the object, 
his body is stretched out before grabbing on and returning to his normal shape. The 
features of the pose are slightly exaggerated such as the arch in his back and how far back 
his legs bend. The height of the jump is also increased. 
 
Figure 3.2.6.4 The character is midway through the swing. As he swings and speeds up, his 
body stretches out greatly to emphasize the weight and mass of the character, but also the 
speed of the swing. 
 
Figure 3.2.6.5 As the swing slows down, the character returns to his original length. His 
legs are raised significantly higher than previously as he raises them to gain the full 
momentum of the swing.  
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Figure 3.2.6.6 He then extends his legs lets go. While doing this and the fall begins, his 
body is stretched out once again. 
 
Figure 3.2.6.7 The character lands and his body squashes to enforce his weight and the 
speed of the fall. 
  
Figure 3.2.6.8 The action ends with the character returning to his original shape and 
length as he then proceeds to keep running.  

 
 

3.3 Observations 

 

3.3.1 Clip 1 Punch 
 

3.3.1.1 Exaggeration 
 
Adding exaggeration to this action proved being a very straight forward process. It could 
easily be done using a normal animation layer in Autodesk Maya and animating directly on 
the characters joints. This worked for every extreme pose and inbetween in the entire 
timeline.  
 

3.3.1.2 Anticipation 
 
Adding anticipation worked very similar to exaggeration. Many elements such as the 
character leaning back and raising his fist could be added by creating an additional 
animation layer and layer the desired motions on top of existing ones by animating the 
joints.  
 

3.3.1.3 Secondary action 
 
Implementing secondary actions was very similar to exaggeration and anticipation. An 
additional animation layer added and the secondary action could be animated directly on 
the joints. 
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3.3.1.4 Squash and stretch 
 
Adding squash and stretch is very limited, but possible. For this action in particular, its 
application is no different to any of the previous principles. Adding an additional animation 
layer and animate the squash and stretch directly to the joints. However, it has to be used 
with care. Scaling the wrong joint can result with the feet sliding around or penetrating the 
ground. That being said, squash and stretch was only added from the waist up for this 
particular action. 
 

3.3.1.5 Solid posing 
 
Layering solid posing went almost hand in hand with the other principles. For example, 
when exaggerating a pose, do not exaggerate to a degree where it appears completely 
unrealistic. When the character leans back for the wind up, he does not bend his back in 90 
degrees because then he would appear out of balance.  
  
 

3.3.1.6 Timing 
 
Adjusting the clips timing differentiates from adding the other principles. At first attempt, 
all the keyframes were copied and pasted into another animation layer. This did however 
result with an unusable base that could not work with, see figure 3.3.1. The character 
ended up in an odd looking pose and the entire animation could not be read or identified. 
So instead of using an additional animation layer, the majority of the keyframes had to be 
moved around to a later frames in the timeline, see figure 3.3.2. and figure 3.3.3. 
 

 
Figure 3.3.1 Base animation timeline with motion captured timing. 

 
Figure 3.3.2 Base animation timeline with adjusted timing.  
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Figure 3.3.3 Start poses with and without additional timing layer. Left pose is using the 
base animation layer, right pose is with an added timing layer. 
 
 

 

3.3.2 Clip 2 Jump 
 

3.3.2.1 Exaggeration 
 
Adding exaggeration to this animation was no different from how it was added to the 
punch animation. By creating an animation layer and exaggerate the poses by animating 
directly on the joints.  
 

3.3.2.2 Anticipation 
 
Anticipation worked in the same as it did for the punch animation. Motions such as the 
character raising his arms high behind his back could be added by creating an additional 
animation layer and layer the motions on top of existing ones, animating directly on the 
joints. 
 

3.3.2.3 Follow through and overlapping action 
 
Implementing follow through and overlapping action was no different than implementing 
exaggeration and anticipation. By simply adding another animation layer, follow through 
and overlapping actions could be animated where it so fit. 
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3.3.2.4 Squash and stretch 
 
Adding squash and stretch worked the in the manor as it did with the punch animation. 
Adding an additional animation layer and animate the scale of the joints. However, since 
the character leaves the ground in the jump animation, it gave more freedom to squash and 
stretch him while he was in the air, since the character was during those frames, not 
depending on any other surface. 
  

3.3.2.5 Timing 
 
Timing worked in the same way as it did on the punch animation. When adding a animation 
layer and copy pasting the keyframes from the base layer, it completely destroys the 
animation and leaves a non workable result, see figure 3.3.6. To adjust the timing, parts of 
the animation had to instead be delayed speeded up in the base layer timeline, see figure 
3.3.4 And figure 3.3.5.  
 

 
Figure 3.3.4 
 

 
Figure 3.3.5 
 

 
Figure 3.3.6 
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3.3.3 Clip 3 Running jump swing 
 

3.3.3.1 Exaggeration 
 
Applied exactly as the previous two animations. By creating an animation layer and 
exaggerate the poses by animating directly on the joints. 
 

3.3.3.2 Anticipation 
 
Anticipation worked in the same as it did for the punch and jump animations. Any wanted 
motion to create anticipation can be added by creating an additional animation layer and 
layer the motions on top of existing ones, animating directly on the joints. 
 

3.3.3.3 Squash and stretch 
 
For this particular animation, squash and stretch was added differently. The character is in 
this clip depending on two object, the ground and the object he grabs onto and swing off. 
Let us say that it is a pole. This means that the only frames where squash and stretch could 
be applied like in the previous animation, are the ones when he is in the air between the 
ground and the pole. If the previous method were to be used throughout the entire 
animation, it would offset the position of both the hands and feet. Making the character clip 
through the ground and have an unrealistic grip onto the pole, see figure 3.3.7. 
 

 
Figure 3.3.7 Illustration of hand placement during the swing with previous squash and 
stretch method to the left and group method to the right. The blue character shows the 
original animation, and the red shows the squashed and stretched animation. 
 
Squash and stretch could however be applied to the jump, swing and landing by using 
groups and differently located pivot points for each group. By selecting the root joint and 
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assigning it to a group, that groups pivot point the acts as the anchor. By translating it to 
the location where the character grabs onto the pole, he can then be squashed or stretched 
out from his hands and downward, making his grip stay in the same coordinates as the 
original animation. Make sure however to create an animation layer for that group, 
otherwise it will not be able to turn on and off or chose its wight on the base animation. 
 
The same method was used to create squash during the wind up and landing but instead of 
placing the pivot point where the pole is, it was placed on the ground surface, making the 
character squash from is feet and up.  

 
 

3.4 Method Critique 
 
The used method does not test the use of every animation principle, and also not to their 
full extent. Another animator may find more convenient and convincing ways to present 
each principle. Also, adding more principles to the animations may cause further errors or 
solutions, which will remain unknown since not every animation principle is tested.  
 
Since the character has no rig, the added principles are also somewhat limited and cannot 
be used fully. 
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4 Results 

4.1 Clip 1 Punch 
 
Added animation principles  

● Exaggeration 
● Anticipation 
● Secondary action 
● Squash and stretch 
● Solid posing 
● Timing 

 

 
Figure 4.1.1 Animation Comparison. Blue character illustrates the motion captured data 
with the added animation principles, and red character illustrates the original motion 
capture animations. 
 

 
Figure 4.1.2 Pose Comparison. Blue character illustrates the motion captured data with 
the added animation principles, and red character illustrates the original motion capture 
poses. https://streamable.com/ear5v (video) 
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4.2 Clip 2 Jump 
 
Added animation principles 

● Exaggeration 
● Anticipation 
● Follow through and overlapping action 
● Squash and stretch 
● Timing 

 

 
Figure 4.2.1 Animation Comparison. Blue character illustrates the motion captured data 
with the added animation principles, and red character illustrates the original motion 
capture animations. 

 

 
Figure 4.2.2 Pose Comparison. Blue character illustrates the motion captured data with 
the added animation principles, and red character illustrates the original motion capture 
poses. https://streamable.com/dfhr3 (video) 
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4.3 Clip 3 Running jump swing 
 
Added animation principles 

● Exaggeration 
● Anticipation 
● Squash and stretch 

 

 
Figure 4.3.1 Animation Comparison. Blue character illustrates the motion captured data 
with the added animation principles, and red character illustrates the original motion 
capture animations. 
 

 
Figure 4.3.2 Pose Comparison. Blue character illustrates the motion captured data with 
the added animation principles, and red character illustrates the original motion capture 
poses. https://streamable.com/pc351 (video) 
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5 Discussion 
 
The question asked was;  
 

● Is it possible to surpass the limitations of motion capture by layering disney's 
animation principles on motion captured animations in Maya with the use of 
animation layers? 

 
Judging by the results of the different tests, i would say that, yes it is fully possible. Each of 
the modified animations shows that you can layer multiple animation principles on motion 
captured animation. Even the main limitation of squash and stretch can be added i more 
than one way. This shows that the limitations of motion capture is only present until the 
animations are further developed by an animator. 
 
The result would of course be improved if the motion captured skeleton had a further 
developed rig, instead of just being the joint hierarchy. By adding for example an IK 
(Inverse Kinematics) switch to the legs, the extreme poses could be altered even more as it 
allows the animator to move the characters upper body and waist around, without 
changing the feet position. In other words; this would introduce the possibility of adjusting 
the characters body position at each extreme pose without creating any feet sliding or feet 
that penetrate the ground. 
 
Timing was the only principle that was tested, but not possible to add or adjust using 
animation layers. This does not mean that the timing of the animation cannot be altered. It 
means that once adjusting the timing, it has to be done in the base animation layer. 
Meaning that once the timing is changed, that change cannot be turned on or off as an 
animation layer can, and you cannot adjust the weight that change has on the base 
animation.  
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6 Conclusion 
 
By the end of this research, i have come to an understanding that although the animation 
principles can improve almost any animation, they are not always needed. Realistic game 
and movie companies exclude the use of many animation principles. Not because they are 
unable to use them or that they are limited to the cleaned up motion capture animations. 
But because by implementing animation principles such as exaggeration and squash and 
stretch, they remove the realism behind the captured movement and instead adds a 
stylized, cartoon look.  
 
There is a reason why motion capture is such an useful tool nowadays, and it is because it 
creates realistic, lifelike animations. They may be more dull without the use of the 
animation principles, but they are still realistic, and they work.  
 
Further research and work would include: 
 

● Layering the animation principles on performance capture. 
 

● Use motion captured data with layered animation principles to recreate a pose to 
pose animation from an animated movie.  
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