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ABSTRACT 
 

EMOTIONAL DIGITAL CHARACTER 

DESIGN BASED ON METHOD OF  

SEMANTIC NETWORK  

 

A digital character is a relatively new concept to the world of film, while the 

earliest digital characters can be traced back to computer games. A digital 

character is a character usually seen in a film or game that has been made with 

a computer. Digital characters are widely used in different design fields. In 

the current society where CG technology is highly developed, they can be 

seen everywhere in video games, films, or even traditional television, and 

become more and more popular among the public. Therefore, it is essential 

for the cartoon, game, and film makers to produce more creative, practical and 

entertaining characters. Digital characters require that the designers should be 

equipped not only with the relevant CG technology, more importantly, with 

the knowledge how to develop characters with creative thinking. 

 

KEYWORDS: DIGITAL CHARACTER, SEMANTIC NETWORK, 

STRUCTURE, EMOTION, VFX 
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Introduction

Digital characters are a driving force in the entertainment 
industry today. Every animated film and video game production 
spends a large percentage of its resources and time on advancing 
the quality of the digital characters inhabiting the world that they 
are creating. 

The field of characters technology has matured into a topic that 
spans the realms of anatomy, animation, computer science, per-
formance, and behavioral psychology. The contemporary uses of 
digital characters are varied and range from purely entertainment 
to biomedical, industrial simulation, and beyond.

A digital character is a relatively new concept to the world of 
film, while the earliest digital characters can be traced back to 
computer games. A digital character is a character usually seen in a 
film or game that has been made with a computer. Digital charac-
ters are widely used in different design fields. In the current society 
where CG technology is highly developed, they can be seen eve-
rywhere in video games, films, or even traditional television, and 
become more and more popular among the public. Therefore, it is 
essential for the cartoon, game, and film makers to produce more 
creative, practical and entertaining characters. Digital characters 
require that the designers should be equipped not only with the rel-
evant CG technology, more importantly, with the knowledge how 
to develop characters with creative thinking.
Digital Character Development.

(Rob O’Neill, 2008)
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The research scope of this thesis is basic image design and devel-
opment of a film digital character. Research methods include three 
steps. First of all, take “eye”, the most representative organ in the 
character elements, as the original character image, and achieve the 
creative output of the digital character image while using “semantic 
network thinking”, “structure thinking” and combination of the two 
methods.  Secondly, analyze the character’s personality traits reflect-
ed by different expressions of the eyes.  Thirdly, observe and analyze 
the characters’ actions, by which to further shape the digital charac-
ter so as to conclude different features showed by the characters.

RESEARCH METHOD AND SCOPE

“Star War” (1999), “Toy Story 3” (2010), “Car 2” (2011)

“Star War” (1999), “Toy Story 3” (2010), “Car 2” (2011)
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DEFINING DIGITAL CHARACTER

A digital character can be defined as an ani-
mated entity that has been brought to life using 
a computer. These characters are often found 
in Films, television, interactive media projects, 
and most prevalently in video games.

(Rob O’Neill, 2008)

A digital character is a relatively new con-
cept to the world of film, while the earliest digi-
tal characters can be traced back to computer 
games. A digital character is a character usually 
seen in a film or game that has been made using 
a computer. 

(wikipedia)

Creating a digital character with the ability to 
produce a rich performance requires the interac-
tion of a number of subjects and pathways of 
thinking. In a digital space, this process always 
walks the line between aspects of art and sci-
ence, using technology as a bridge.

Digital characters are developed using vari-
ous techniques, collectively called character 
technology. This technology is implemented 
by the character technical director based in the 
needs of the production.

(Rob O’Neill, 2008)
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HISTORY OF DIGITAL CHARACTER
-The Evolution of Digital Characters

The scale of history for digital characters is not a large one. 
Digital characters found their start and some might argue greatest 
success in the realm of interactive video games. The act of arranging 
pixels into images in the form of form of characters of some variety 
goes back to the first days of computer imaging. The moving of these 
pixels in two dimensions (2D) over time was not far behind. Along-
side developments into character motion came character interactivity, 
complex, imagery, and eventually three dimensional (3D) graphics. 
The artistry and the technology tended to advance together, each 
pushing the other, and they continue to do so today. Elson’s five 
stages methods with which 3D character animation is carried out. 
Stage one in Elson’s schema is typified by “key frame animation” or 
the process of positioning a character every few frames then letting 
the system interpolate the in- between frames. Stage two in Elson’s 
schema is “layered animation and single skins.” The third stage 
described by Elson is one he terms “scripted memory and behavior.” 
Forth stage, “character autonomy”, is where true character inde-
pendence begins. The fifth of Elson’s evolution of digital character 
is “personality”. Elson describes this stage as characters that have 
developed emotional and cognitive interior lives. He argues they will 
begin to “think” and end-user, employing knowledge structures for 
respond to human speech, so they will be able to translate, perform 
menial tasks, and sift and sort the digital expanses. 

                                                                       (Rob O’Neill, 2008)
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HISTORY OF DIGITAL CHARACTER

-History of Digital Characters in Film

For our discussion of digital characters in film, a differentiation should be made 
between characters that have been created for full computer graphics (CG) films, such 
as “Toy Story (1995) or Shrek” (2011), and those that have been created in service of 
visual effects for a live-action production. The difference is mainly stylistic. There is a 
list of the digital character development:

KING KONG(1933), THE 7TH VOYAGE OF SINBAD(1958), JASON AND THE AR-
GONAUTS(1963), YOUNG SHERLOCK HOLMES(1985), THE ABYSS(1989), TER-
MINATOR Z:JUDGMENT DAY(1991), JURASSIC PARK(1993), CASPER(1995), 
TOY STORY(1995), DRAGONHEART(1996), STAR WARS(1999), FINAL FANTA-
SY(2001), THE LOAD OF THE RINGS(2002), STAR WARS 2(2002), THE MATRIX 
RELODED(2003), KING KONG(2005), PIRATES OF THE CARIBBEAN(2006), 
BEOWULF(2007), THE CURIOUS CASE OF BENJAMIN BUTTON(2008), AVA-
TAR(2009).

King Kong, 2005
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The roles come into being in various modes, some for the movie plot needs, some as the product of technical development, and some as the artists’ creative masterpieces. In this book, I will introduce a new digital character creation concept and method - “Se-mantic Network”. This method is characterized as an aid to the artists to play imagina-tion, and and makes the creation of the role infinitely possible.ZHANG YE
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SEMANTIC 
NETWORK
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DIGITAL CHARACTER DESIGN

Definition of Semantic Network

A semantic network, or frame network, is a network which rep-
resents semantic relations between concepts. This is often used as 
a form of knowledge representation. It is a directed or undirected 
graph consisting of vertices, which represent concepts, and edges. 
(John F. Sowa, 1987)

A semantic network or net is a graphic notation for representing 
knowledge in patterns of interconnected nodes and arcs. Computer 
implementations of semantic networks were first developed for arti-
ficial intelligence and machine translation, but earlier versions have 
long been used in philosophy, psychology, and linguistics. (John F. 
Sowa, 1991)

A semantic network is used when one has knowledge that is 
best understood as a set of concepts that are related to one another. 
(Wikipedia)

The oldest known semantic network was drawn in the 3rd cen-
tury AD by the Greek philosopher Porphyry in his commentary 
on Aristotle’s categories. Porphyry used it to illustrate Aristotle’s 
method of defining categories by specifying the genus or general 
type and the differentiae that distinguish different subtypes of the 
same supertype. Figure 01 shows a version of the Tree of Porphyry, 
as it was drawn by the logician Peter of Spain (1329). It illustrates 
the categories under Substance, which is called the supreme genus 
or the most general category.



19

A semantic network is a network which represents semantic relations among con-
cepts. This is often used as a form of knowledge representation. It is a directed or undi-
rected graph consisting of vertices, which represent concepts, and edges( John F. Sowa 
,1987). “Semantic Nets” were first invented for computers by Richard H. Richens of the 
Cambridge Language Research Unit in 1956 as an “interlingua” for machine translation 
of natural languages. They were developed by Robert F. Simmons at System Develop-
ment Corporation in the early 1960s(Allan M. Collins, Allan M.; Elizabeth F. Loftus, 
1975). In the 1960s to 1980s the idea of a semantic link was developed within hypertext 
systems as the most basic unit, or edge, in a semantic network.

Tree of Porphyry, as drawn by Peter of Spain (1329) and A neural net

Results of crawl of 171 seed URLs resulted in a network of 970 nodes. Steven McDermott

Feature 1 Comcept 1

Comcept 2

Comcept 3

Comcept 4
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Feature 2
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Feature 4



20

PRINCIPLES OF SEMANTIC NETWORK

A semantic network or net is a graphic notation for representing 
knowledge in patterns of interconnected nodes and arcs. Computer 
implementations of semantic networks were first developed for 
artificial intelligence and machine translation, but earlier versions 
have long been used in philosophy, psychology, and linguistics. 
What is common to all semantic networks is a declarative graphic 
representation that can be used either to represent knowledge or to 
support automated systems for reasoning about knowledge. Some 
versions are highly informal, but other versions are formally de-
fined systems of logic.

The first implementations of semantic networks were used to 
define concept types and patterns of relations for machine transla-
tion systems. (Silvio Ceccato, 1961) developed correlational nets, 
which were based on 56 different relations, including subtype, 
instance, part-whole, case relations, kinship relations, and various 
kinds of attributes. He used the correlations as patterns for guiding 
a parser and resolving syntactic ambiguities. Margaret Master-
man’s system at Cambridge University (1961) was the first to be 
called a semantic network. She developed a list of 100 primitive 
concept types, such as Folk, Stuff, Thing, Do, and Be. In terms 
of those primitives, her group defined a conceptual dictionary 
of 15,000 entries. She organized the concept types into a lattice, 
which permits inheritance from multiple supertypes. The basic 
principles and even many of the primitive concepts have survived 
in more recent systems of preference semantics.

(Wilks & Fass, 1992)
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CONSTRUCTION OF SEMANTIC NETWORK

A semantic network is a network constituted by “node”, “circle”, and “link” between 
“node” and “circle”. In this study, circles represent thinking stimuli while links show 
the connections between thinking stimuli. Briefly speaking, the applied characteristic of 
Semantic Network is, based on the initial thinking, stimuli and depending on the inher-
ent cognitive information which already exists in human brains, to find the next thinking 
stimulus, and consequently, by continuous diffusion, to break intrinsic cognition and cre-
ate new thinking stimuli, namely, new things. 

(object)( connection) (connection) (concept)

is

Node
Link

Node

(category)

who

Link
Node

girleyes beauty

Simple Semantic Network Construction

Semantic Network Inspiration
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CHARCTER DESIGN THINKING 
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Diffusion Conception and Construction, Zhang Ye, 2010

At first, in order to put the concept of Semantic Network into practice, I associate it with 
the help of its structure characteristics with many things familiar in our real life, and ac-
cording to its structure feature, I choose jigsaw, ladder, chess pieces as a concept to carry 
on the design association. Then, after analysis of its structure in the plane and three-di-
mensional way, I finally develop three basic design thinking methods: OFD, IMD, CAD.
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Plane Analysis of Diffusion

In Plane Analysis of Diffusion, we can carry out the cognitive diffusion without consid-
ering the word class of the cognitive points in case our thinking is limited. Thus, we can 
imagine that different cognitive points exist on one thinking plane so that OFD, IMD, 
CAD can be analyzed on one plane.

OFD is one process during which people’s imagination and thinking spread freely on the 
basis of initial thinking stimuli without any limit. During this process of free diffusion, 
the properties of thinking stimuli are unceasingly undergoing subtle changes. Outward 
free diffusion is a method to train thinking diffusion by constantly generating new think-
ing stimuli in a free way.
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IMD is a training method about thinking diffusion to help people imagine and think in 
a limited scope between the initial thinking stimulus and the recurrent point which has 
been assigned purposely in particular for this training, in order to prevent people’s think-
ing from diffusing indefinitely without direction.

CAD is a training method about thinking diffusion used to create new thinking stimuli 
by providing conditions when both outward free diffusion and inward mandatory diffu-
sion are confined to intrinsic cognition. 
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Spatial Analysis of Diffusion

However, due to the thinking mode of our mind, it is impossible for countless cognitive 
points to remain on one plane. To make a clearer analysis of them we may lay the cogni-
tive points of the same word class on one plane. As a result, different overlapped planes 
appear. This method can be called Spatial Analysis of Diffusion.

The Spatial analysis of diffusion is a 3D analytical method, based on the three design 
thinking diffusion processes mentioned above, to classify the diffused thinking stimuli. 
In people’s continuous thinking course, every thinking stimulus does not exist indepen-
dently. It surely has positive relevance with its neighboring thinking stimuli. The rele-
vance is closely related to the attributes of thinking stimuli, which are determined by the 
word class of thinking stimuli. Therefore, we can classify the thinking stimuli in terms 
of their word classes and place those of the same word class on the same plane. Thus, 
all thinking stimuli will be invisibly laid on different but interlacing planes. And these 
interlacing three-dimensional planes form the track space of thinking diffusion.
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The spatial analysis of OFD is to implement multi-plane analysis of target thinking 
stimuli. In the spatial analysis application of OFD, we start with the word “iPhone”— 
the initial thinking stimulus, and then through OFD we can think of such correlative 
thinking stimuli as “thin”, “easy”,  “paper”, “plane”, “hold”, etc. According to people’s 
inherent cognition, a “plane” may refer to a paper plane, a helicopter, or a passenger 
plane, each of which is an object, a product or a product use environment; “Easy” makes 
us feel at ease, relaxed and pleasant; “Hold” reflects the action and the state of people 
carrying something.

callapple
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map

expensive fast
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User Friendly 2011, Zhang Ye, 2010
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First of all, we set “iPhone” as the initial thinking stimulus and “student” as the recur-
rent point. Between “iPhone” and “student”, we can put thinking stimuli of the same 
word class on the same plane, for example, the verbs “connect”, “love” on the same 
plane. But with the method of inward mandatory diffusion, we may also intentionally 
put thinking stimuli of the same word class on different planes, for example “smart” and 
“cool” on different planes. 

girl
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iPhone

student

connect smart
cool
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sweet
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User Friendly 2011, Zhang Ye, 2010
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After observing the cognitive points stimulated by thinking, we will find that nouns like 
“bus” can be considered on a same plane, adjectives like “hurry” and “intellect” on an-
other one, verbs like “wait” on a third one.  People with different inherent cognition can 
get different cognitive images, as shown in the diagram.
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The creative divergent thinking of the semantic network is flexibly applied based on the 
continuity thinking principle of the semantic network, and with the mobile phone in our 
daily life as an example. At the same time, with “User as the center” and according to 
“Who”, “Where”, “How”, “do What” in the reality, we develop some more methods on 
the basis of the semantic network:  “object method”, “time method”, “place method” and 
“behavior method”.

This method is a kind of divergent thinking method based on various objects using it. 
These objects possess different skin colours, races, characters and cultures, associated 
with which in our mind, available valuable keywords can be tracked out.

Object Method

HCI, Zhang Ye, 2010
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This method is a kind of divergent thinking method based on successive time points. 
Keywords can be derived from the association with different time points such as day, 
week, month, year, etc.
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 Place Method

This method is a kind of divergent thinking method based on different places. The ob-
jects have different demands at these related places, and unexpected information associ-
ated with these needs could be derived.

HCI, Zhang Ye, 2010
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 Behaviour Method

This method is a kind of divergent thinking method based on the objects’ action. That is, 
valuable information is derived as per different demands of the objects in the process of 
a series of different behaviours.
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Concept-Dandelion

Through careful observation of the dandelion 
structure, we can easily find one of its charac-
teristics-the overlapping ring structure. Based 
on its inspiration, “dandelion-style” divergent 
thinking method is developed. As shown in 
figure, N represents nouns, A represents adjec-
tives, V is on behalf of verbs. The constitu-
tion of different rings, representing hierarchy 
structure of the divergent thinking, can help us 
develop much richer design products with the 
concept of semantic network.
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With the semantic network diffusion, it is easy to find that we can get different images 
in the cognition process through the cognitive points of different word classes. These 
images exist in the subconsciousness in certain forms. We can dig out these forms in the 
subconsciousness by constantly diffusing the cognitive points. We find through experi-
ment that a noun exists in the form of a product or a product use environment, an ad-
jective in the form of the expression and the manner of the user, and a verb in the form 
of the action and the state of the user. So it can be concluded that in the UX elements 
research, the analysis of the user’s state and manner within certain product use envi-
ronment can be based on the cognitive points representing different images. The more 
cognitive points there are, the more images we have, and then the more vividly we can 
analyze the relation between the users and the products. 

First, if what we analyze is a product or a product use environment, we can diffuse our 
cognition by using the cognitive thinking ring dominated by nouns.

Second, if what we analyze is the expression, the manner or the emotion of the user, we 
can diffuse our cognition by using the cognitive thinking ring dominated by adjectives.

Third, if what we analyze is the action or the gesture of the user, we can diffuse our cog-
nition by using the cognitive thinking ring dominated by verbs.
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Eyes are essential to communication. They are the most expressive part of your face. 
The eyes are a portal to the maid. They reveal so much about what we are feeling when 
our spoken language may reveal otherwise. For digital characters, the eyes have the 
same benefit and responsibility, while at the same time unfortunately pose one of the 
great challenge. 
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OUTWARD FREE DIFFUSION(OFD) 
SPATIAL ANALYSIS

OFD is one process during which people’s imagination and thinking spread freely on the 
basis of initial thinking stimuli without any limit. During this process of free diffusion, 
the properties of thinking stimuli are unceasingly undergoing subtle changes. Outward 
free diffusion is a method to train thinking diffusion by constantly generating new think-
ing stimuli in a free way. OFD enables us to make easy spatial analysis of every target 
thinking stimulus, which helps to form a new plane.

B

E

A1 A2

CD AA

glasssleeping

face

sun

small big

hardbeauty

painmakeup

alarm

Spatial Analysis of OFD, Zhang Ye, 2011
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INWARD MANDATORY DIFFUSION(IMD) 
SPATIAL ANALYSIS

IMD is a training method about thinking diffusion to help people imagine and think in 
a limited scope between the initial thinking stimulus and the recurrent point which has 
been assigned purposely in particular for this training, in order to prevent people’s think-
ing from diffusing indefinitely without direction. 
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CAD is a training method about thinking diffusion used to create new thinking stimuli 
by providing conditions when both outward free diffusion and inward mandatory dif-
fusion are confined to intrinsic cognition. In the CAD, since there are not necessarily 
relations between the thinking stimuli, more planes can be constantly added along the 
in-depth diffusion track by spatial analysis to have the thinking stimuli combined with 
conditions extending infinitely. 

Spatial Analysis of CAD, Zhang Ye, 2011
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The advantage of semantic network is to produce perpetual diffusion and catenation. 
Therefore, we can make the single thinking methods interlinked and combined, just as 
the above diagram shows. The combined thinking methods reveal more complex struc-
tures or forms, which possess obvious structure features. They, based on those single 
thinking methods, can help to create endless possibilities, that is, create countless char-
acters and images.

Design Thinking based on mixing thinking method of OFD, IMD and CAD, Zhang Ye, 2011

OFD+IMD

Plane 
Structure

Spatial 
Structure

OFD+CAD IMD+CAD OFD+IMD+CAD

Overlapping-mixing thinking method of OFD, IMD and CAD 

Sketched by Zhang Ye, 2010
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Digital Character Design based on Structure
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“Structure” inspiration, Zhang Ye, 2011

Sketched by Zhang Ye, 2010
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Sketched by Zhang Ye, 2010
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Beside application of Semantic Network, we can also use the method of applied struc-
ture thinking to classify the characters pursuant to their different positions into seven 
structure groups just as listed in the following graph. Beside these basic structures, other 
structure figures can also be established on their basis as per the specific characteristics 
of the structure location. We can further expand our full imagination based on the struc-
ture models to invent various richer characters, which are freer to stretch, unrestricted 
from the influence to the inherent cognition of our mind, and which appear more lively 
and colorful with the help of clear-out structures.

In this way, relatively simple characters are created with simple structure figures while 
more complex ones with complex figures. What we should pay more attention to here is, 
however, the more complex structure figures don’t necessarily fit for building characters 
and more complex characters may be built only based on the comparatively simple ones. 
Therefore, it is quite necessary that different structure figures be applied under different 
conditions.

Main Character Character element

The forms of the structure

Application

The Forms of the Structure, Zhang Ye, 2011

Digital Characters Creation based on Structure

-Basic structure thinking method
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Character Design based on Transformed structure thinking method, Zhang Ye, 2011

Digital Characters Creation based on Structure 

-Transformed structure thinking method

Transformed structure thinking method, based on basic 
structure thinking method, is to decompose structure, 
transform the shape of the decomposed structures, and 
then create vivid digital characters with incessant visu-
alized graphic evolution. We will find these characters, 
observed carefully, not only have clear basic structure, but 
possess more abundant linellae and minutiae. Due to the 
transformed structures equipped with speculate or pliable 
characteristics, the created characters are also endowed 
with such corresponding characteristics.

We also can use both basic structure thinking method and 
structure decomposing and transforming method. We can 
create more amazing digital characters.

Sketched by Zhang Ye, 2010
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Digital Characters Design based on 

Semantic Network & Structure

People add different elements on the structure and the elements present different 
techniques of expression, which reflects that different cognitive images appear in differ-
ent people’s minds. After continuous practice, we may find that characters are varying 
and gradually becoming more and more vivid and colorful. That is because cognitive 
linguistics thinking is unintentionally applied in this process. The following good case 
illustrates it: the cognitive image of two hands may emerge in our mind with the “left 
and right” structure combination. Consequently, the orders should be taken into account 
in the practice with the two methods. Reasonable orders help to extend our cognitive 
scope and uplift our creativity. Of course, the orders can be interchangeable with differ-
ent ones providing different outcomes. The ultimate goal of our research is to integrate 
the two methods into each other.

Characters by Semantic Network are more concrete, familiar, and interesting, due to 
their reflection of the inherent cognition. Characters by Structure are more colorful, 
abstract, and creative, with the help of their clear structures. Characters with common 
characteristics of the two methods together become more vivid and apparent. According-
ly, we can adopt these methods in the creation of characters to produce more unexpected 
design projects on their original basis. 

Character Design based on Transformed structure thinking method, Zhang Ye, 2011
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Zhang Ye, 2011
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Creative design thinking by Semantic Network.
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Creative design thinking by Semantic Network.
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Zhang Ye, 2009
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Zhang Ye, 2009
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DIGITAL CHARACTER DEVELOPMENT

An eye is an organ that detects light and converts it into electro-chemical impulses in 
neurons. 
(Wikipedia)

In order to study the eye expressions, first of all, we have to understand the basic com-
position and structure of the eyes. Therefore, the basic knowledge of eye anatomy is 
very necessary to eye expressions and movements research.

Even though the eye is small, only about 1 inch in diameter, it serves a very important 
function - your sense of sight. Vision is arguably the most used of the 5 senses and is 
one of the primary means that we use to gather information from our surroundings. The 
eye is often compared to a camera. Each gathers light and then transforms that light into 
a “picture.” Both also have lenses to focus the incoming light. A camera uses the film 
to create a picture, whereas the eye uses a specialized layer of cells, called the retina, to 
produce an image.

From the perspective of setup, the construction of the eye surface should represent the 
iris, pupil, and eyeball. The iris needs to be able to adjust and impact the radius of the 
pupil to dilate the eye. Keep in mind that the iris and pupil make up a lens that is slightly 
more convex than the general sphericity of the eye. 

(http://www.emedicinehealth.com/anatomy_of_the_eye/article_em.htm)

Character emotion in Animation film
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Iris
The iris gives the eye its colour. This colour is genetically determined. It is made up of 
three layers of connective tissue and muscle fibers: endothelium, stroma and the epithe-
lium. Its main function is to control the amount of light that is let into the eye. In bright 
light the muscles contract causing the opening at the centre of the iris (the pupil) to con-
strict. In dim light the muscles dilate allowing more light into the eye.
 
Pupil
The pupil is the opening at the centre of the iris that lets light into the eye. It changes 
size in response to light levels.
(http://www.fightforsight.org.uk/anatomy-of-the-eye)

Eyeball
The definition of eyeball is “Look at” or “Estimate measurement by looking”. The 
globe-shaped portion of the eye surrounded by the socket and covered externally by the 
eyelids. The round part of the eye of a vertebrate, within the eyelids and socket. In mam-
mals it is typically a firm, mobile, spherical structure.

(Rob O’Neill. 2008)

Eye anatomy, eye surfaces and eye model, Digitla Character Development, Rob O’Neill, 2008
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Emotion

Emotion, 1570s, “a (physical) moving, stirring, agitation,” from M.Fr. emtion, from 
O.Fr. emouvoir “stir up,” from L. emovere “moveout, remove, gaitate,” from ex- “out 
+ movere “to move” (see move) . Sense of “strong feeling” is the first recorded 1650s; 
extended to “any feeling” 1808. 
(Online Etymology Dictinary)

Emotion, any strong feeling, as of joy, sorrow, or fear. 
(World English Dictionary) 

Emotion is an intense mental state that arises subjectively rather than through conscious 
effort and is often accompanied by physiological changes.
(Medical Dictionary)

Emotion is a psychological state that arises spontaneously rather than through conscious 
effort and is sometimes accompanied by physiological changes; a feeling.
(The American Heritage Science Dictionary)

http://www.minanu.com/wall-e-wall-emotion/
Wall E emotion
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Emotion is a complex Psychophysiology experience of an individual’s state of mind 
as interacting with biochemical (internal) and environmental (external) influences. In 
humans, emotion fundamentally involves “physiological arousal, expressive behaviors, 
and conscious experience.” (Myers, David G, 2004). Emotion is associated with mood, 
temperament, personality, disposition, and motivation. Motivations direct and energize 
behavior, while emotions provide the affective component to motivation, positive or 
negative (Gaulin, Steven J. C. and Donald H. McBurney. Evolutionary Psychology. 
Prentice Hall, 2003). Emotions are defined as feeling states with physiological, cogni-
tive, and behavioral components (Carlson & Hatfield, 1992). Strong emotions arouse the 
autonomic nervous system (Gomez et al, 2005). The greater the arousal the more intense 
the emotion.

http://shijue.me/home

A variety of character emotion
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Basic & Complex Emotions

Many theorists define some emotions as basic where others are com-
plex. Basic emotions are claimed to be biologically fixed, innate and as a 
result universal to all humans and many animals as well. Complex emo-
tions are then either refined versions of basic emotions, culturally specific 
or idiosyncratic. A major issue is to define which emotions are basic and 
which are complex.

One of the problems here is that there is no consensus on the method 
by which basic emotions can be determined. Theorists and researchers 
can point to universals in recognizing facial expressions (e.g. Ekman), 
distinctive physiological symptoms (e.g. the blush of embarrassment), or 
labels common to different languages. Moreover there should be some 
plausible developmental story concerning how the various non-basic 
emotions can be grounded in the basic ones.

Lövheim Cube of Emotion Managing Emotion Robert Plutchik’s 
Wheel of Emotions
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Paul Ekman 

Panf Sergey

Ken Perlin Responsive Face, Ken Perlin, 1997

Emotional impressions. Physiognomy. 
Canon of Changes i-jing or I Ching.

Paul Ekman (1972)
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The Li Chi: 
Joy, anger, sadness, fear, love, disliking and liking (1st Century BC Chinese encyclope-
dia, cited in Russell 1991: 426).

The Stoics: 
Pleasure/delight, distress, appetite and fear (Cicero, Tusculan Disputations, iv: 13-15).

René Descartes: 
Wonder, love, hatred, desire, joy and sadness (Passions, 353).

Baruch Spinoza: 
Pleasure, pain and desire (Ethics, pt. III, prop. 59).

Thomas Hobbes: 
Appetite, desire, love, aversion, hate, joy and grief (Leviathan, pt. I, ch. 6).

Silvan Tomkins: 
Enjoyment/Joy, Interest/Excitement, Surprise/Startle, Anger/Rage, Contempt/Disgust, 
Distress/Anguish, Fear/Terror, Shame/Humiliation.

Paul Ekman (1972): 
Anger, disgust, fear, happiness, sadness and surprise.

Paul Ekman (1999): 
Amusement, anger, contempt, contentment, disgust, embarrassment, excitement, fear, 
guilt, happiness, pride in achievement, relief, sadness/distress, satisfaction, sensory 
pleasure, shame, and surprise.

Jesse Prinz (2004): 
Frustration, panic, anxiety, physical disgust, separation distress, aversive self-conscious-
ness, satisfaction, stimulation, and attachment.
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Analytical Physiognomy & Emotions

Methods of identification of psychological types in a context of analytical physiog-
nomy mean observation of emotional conditions as displays of psychological types are 
displayed in features of a human face, and movements of facial features are displays of 
emotions. Namely not only active or passive features of a face can testify to psychologi-
cal type of the man, but also emotions peculiar to the man or otherwise tell emotional 
expressions can testify to psychological type indirectly. According to system of symboli-
cal images it is possible to allocate four kinds of emotions which are connected to three 
levels of a human face that is shown on the chart:

- Open Emotions correspond to open expression of eyebrows, and also open expression 
of eyes and open expression of a mouth;
- Joyful Emotions correspond to enthusiastic expression of eyebrows, and also joyful 
expression of eyes and joyful expression of a mouth;
- Sad Emotions correspond to sad expression of eyebrows and sad expression of eyes 
and sad expression of a mouth;
- Quiet Emotions correspond to the not indignant expression of eyebrows, and also to 
the closed expression of eyes and the closed expression of a mouth.

Emotional expressions of a human face
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Open and joyful emotions are peculiar to sensory and ethical extra-
verted psychological types. Sad and quiet emotions are peculiar to logic 
and intuitive introverted psychological types. Namely emotional ex-
pressions of facial features correspond with physiognomic attributes of 
psychological parameters of a human person;- open or joyful expressions 
of eyebrows correspond with attributes of active or obvious ethical func-
tion; - quiet or sad expressions of eyebrows correspond with attributes 
of active or obvious logic function; - open or joyful expressions of eyes 
correspond with attributes of active or obvious extraversion; - quiet or sad 
expressions of eyes correspond with attributes of active or obvious intro-
version; - open or joyful expressions of a mouth correspond with attrib-
utes of active or obvious sensory function; - quiet or sad expressions of a 
mouth correspond with attributes of active or obvious intuitive function.

(http://www.emotions.64g.ru/anfiz/an6en.htm)

Hexagrams of the canon of changes “i-jing” and physiognomic sym-
bols allow to systematize human emotions, and also allow to identify 
emotional displays of people, namely allow to compare emotions of peo-
ple to physiognomic symbols and to identify emotional types and images 
which are shown in faces of people, that allows to speak about harmoni-
ous or disharmonious parities of emotional displays. Namely if emotional 
types and images are known then it is possible to speak about harmonious 
or disharmonious mutual relations of people.  Parities of emotional dis-
plays, and in essence parities of human mutual relations caused by emo-
tional types and images, it is possible to analyze by means of the circular 
scheme, and in particular by means of two shown schemes.
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Based on this theory, we can clearly conclude that the expressions are directly related 
to the expansion and contraction of the eyes. Just as shown on the diagram, the opened 
eyes are considered to be two separate ends in the eye movement range, and their 
movement process is divided into seven stages for observation of the eyes’ effect on the 
expressions.

The eyes from model 2-6 show the process of the upper eyelid constantly moving 
down. In model 4, the upper and lower eyelids meet together, the eye closed without 
any expression. Thus, from the eye changes in all seven models it can be easily seen that 
model 1-4 reflect the character’s more and more sorrowful expression, while the expres-
sion in model 4-6 is becoming gradually angry. Therefore, we can achieve the charac-
ters’ rich expressions by adjusting the position of their eyelid. 

3D Modeling and Analysis based on “i-jing”
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Eyes Emotion

Eye emotion in Digital Characters

Eyes are essential to communication. They are the most expressive part of your face. 

The eyes are a portal to the maid. They reveal so much about what we are feeling when 
our spoken language may reveal otherwise. For digital characters, the eyes have the 
same benefit and responsibility, while at the same time unfortunately pose one of the 
great challenge. 

The motion of the eyes is quick and loaded with meaning. The subtle motion of the pu-
pils as they dilate can tell a whole story in an instant. Eyes and eye controls are typically 
very portable systems and can be moved from character to character. This means that 
lengthy research and development for one character will have benefits for all the charac-
ters in a production. 

Psychologists often say that emotions are most clear in human babies. Taking some 
basic emotions as a starting point, the shape descriptions for happiness, sadness, anger, 
fear, and disgust can be described.
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            Responsive Face, Ken Perlin, 1997
3D Modeling and Analysis based on “Responsive”

According to the above six basic characteristics of facial expressions, coupled with Scott 
McCloud’s minimalist concept, we can make an attempt in the eye expression.
After developing the basic eye expression styles, we still need to verify whether they are 
able to fully express the character traits of the appropriate character. Therefore, we do it 
here with the help of “Analytical physiognomy and emotions” and “Eyes Emotion”. If 
the character expressions built like this are consistent with the character personality, that 
means the eye expression style is broadly in line with design requirements and objec-
tives. However, if the resulting character expressions cannot fully express the character 
personality, we need an amendment to the eyes expressions, so that those expression 
styles finally consistent with character personality can be produced.
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Characters Emotion Development Process
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Polygon: A polygon is basic piece of geometry defined by three points or vertices- a triangular face. A model is made by assembling 
many of these triangles until a more complicated form is created. Originally, polygons were textures using a series of texture 
projection techniques. 
If multiple planar projections were to be used, an alpha channel would be created to fade off one projection and fade in another. This 
technique had tremendous inherent limitations  and obstacles. Chief among them was stretching of the texture as it approached 
areas where the normal of the surface would move toward being parallel with the projection plane. (Kevin Hudson, 2010)

Happine Sadness Anger Disgust Fear Surprise

Happiness Sadness Anger Disgust Fear Surprise

Happiness: the structure features of the role: rising up, stretching, waving, etc

Sadness: the structure features of the role: showing like a ring set in another one, like wrinkles, etc.
Anger: the structure features of the role are just opposite to those of happiness: lowering down, etc

Disgust: the structure features of the role: having structures like tails, antenna, etc
Fear: the structure features of the role: the head being wrapped, or being lowered down, etc.

Surprise: the structure features of the role: showing radiating and divergent features.
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Action
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Face setup

Digital Character
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Visual

Movement

Eyes are essential to communication. They are the most expressive part of your face. The eyes are a 
portal to the maid. They reveal so much about what we are feeling when our spoken language may 
reveal otherwise. For digital characters, the eyes have the same benefit and responsibility, while at 
the same time unfortunately pose one of the great challenge. 
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Characters Emotion Development Process
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Polygon: A polygon is basic piece of geometry defined by three points or vertices- a triangular face. A model is made by assembling 
many of these triangles until a more complicated form is created. Originally, polygons were textures using a series of texture 
projection techniques. 
If multiple planar projections were to be used, an alpha channel would be created to fade off one projection and fade in another. This 
technique had tremendous inherent limitations  and obstacles. Chief among them was stretching of the texture as it approached 
areas where the normal of the surface would move toward being parallel with the projection plane. (Kevin Hudson, 2010)

Happine Sadness Anger Disgust Fear Surprise

Happiness Sadness Anger Disgust Fear Surprise

Happiness: the structure features of the role: rising up, stretching, waving, etc

Sadness: the structure features of the role: showing like a ring set in another one, like wrinkles, etc.
Anger: the structure features of the role are just opposite to those of happiness: lowering down, etc

Disgust: the structure features of the role: having structures like tails, antenna, etc
Fear: the structure features of the role: the head being wrapped, or being lowered down, etc.

Surprise: the structure features of the role: showing radiating and divergent features.
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Eyes are essential to communication. They are the most expressive part of your face. The eyes are a 
portal to the maid. They reveal so much about what we are feeling when our spoken language may 
reveal otherwise. For digital characters, the eyes have the same benefit and responsibility, while at 
the same time unfortunately pose one of the great challenge. 
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Personality

The characters in the films reveal clear personalities. A same film always has many 

characters with different personalities, such as the hero’s “fearless and heroic” in the 

“Spiderman” (a film full of justice); the hero in Avatar” (a film full of mythology ) as 

“the incarnation of justice to preserve peace”; and the hero’s “ wise and calm” in “Ju-

rassic park” ( a film full of horror), etc. This appears not only in live-action movies but 

in animation film such as “Toy Story”.  Although the characters are played by different 

toy persons, each one possesses very obvious characteristics. First, let’s observe several 

characters, and see what kind of personality they are molded with.

(Ash Bowie, 2012)
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Eysenck, H.J and Eysenck, M.W. Personality and 
Individual Differences. Plenum Publishing, 1958

Digital Characters from “Toy Story”
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Process & Result

The questionnaire interviewees are 40 students between ages from 
20 to 30. The questionnaire started from middle of February, 2012, and 
lasted nearly one month. It includes two parts. Questionnaire tools, one is 
a 140 digital character picture (with the attached serial numbers), one is 
the questionnaire paper. The questionnaire paper has three part, four ques-
tions. The first part is about the first impression about characters image 
and about identification of it (the first and second questions). The second 
part is about character emotion system (the third question). The third part 
is about character’s personality system (the fourth question).

This questionnaire includes two parts: filling out the questionnaire and 
interview. In the data statistics process, the numbers sorted out in every 
question will be listed in sequence, and five characters in front line will 
be found out and observed so as to conclude their features. In the sort-
ing out of the research findings, what are manifested on the horizontal 
axis are five characters with strongest features and their corresponding 
numbers while what on the vertical axis are the times the characters are 
selected.

The result of Questionnaire-01

5

10

0
8 18 23 40 55

Please choose five characters you consider most individual and creative.

5

10

0
37 71 72 73 140

Please choose five characters you feel uncomfortable and queer.

Please choose five characters you like best as per your first impression and feeling.

5

10

0
5 8 14 26 123

5

10

0
8 12 41 47 48

Please choose five characters you feel most amiable.
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5
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0
202355123131

Please select five characters which look “young”
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0
928547099

Please select five characters which look “male”

5
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0
926347880

Please select five characters which seem to fly in the sky
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0
2854707484

Please select five characters which seem to walk on the land
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0
22357888140

Please select five characters which seem to swim in the water
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0
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Please select five characters which look “old”
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Please select five characters which look “female”
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Sadness: S

5

10

0
20 29 34 48 55

Happiness: H
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5

10

0
23 42 50 55 60
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N

H

5

10

0
20 29 69 102 118

Beautiful/ Lovely/ Tender: B
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Process & Result

First, let’s see the outcome for the first question in the questionnaire:

The first question includes four sub questions: please choose out five digital 
characters you like best, you feel most uncomfortable, most creative and 
most amiable. The statistics show a very funny result. “Scale no 5” is con-
sidered favorite, then “coke no 8”, “cactus no 05” and “bat no 26”; “t-shirt 
no 123” is considered lively and interesting. In the most uncomfortable 
characters, “blood streak no 37” ranks the top, then 72, 140, 71, 73. These 
characters’ common features are with complex lines and complicated struc-
tures. In the most creative characters, the five almost get the equal ballots 
with their common features: simple lines and legible structure. The most 
amiable characters are in turn 8, 12, 47, 41, 48, which are vivid, full of 
vitality and vigor. “Coke no 8” is considered at the same time as a favorite, 
creative and amiable character. Let’s see the outcome for the second ques-
tion. 

The character which looks the youngest is no 20 with cute and lovely hair-
style. The character which looks the oldest is no 4 with wrinkled body. The 
characters which look most female are no118 and no 125 with long hair. 
The character which looks most male is skeleton no7 with a long knife. 
The characters which seem to fly are 26, 80, 9, 34, 78, with structures like 
wings or flying disks. The characters which seem to swim are 35, 88, 140, 
78, 22 with sliding tails or soft structures. The characters which seem to 
walk are 70, 74, 28, 54, 84, with legs or feet to move.
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The characters which look happy are 20, 55, 34, 48, 29, with stretching and 
upward movement. The characters which look sad are 97, 95, 4, 57, 120, 
with wrapped and wrinkled eyes. The characters which look angry are 70, 
46, 37, 28, 63with sharp shape and full of hostility. The characters which 
look disgusted are 96, 71, 55, 67, 72, with wrapped eyes and complicated 
structure. The characters which look afraid are 37, 46, 11, 33, 62, whose 
movements remind of fear. The characters which look astonished are 55, 
37, 98, 127, 130, with prominent eye position.
In the interview of expression system, we obtain other unexpected interest-
ing gains. A lot of people feel that no37 reminds of “blood streak”, and then 
associate it with “angry, afraid and astonished”. Those characters whose 
eyes seem covered remind people of “alone, sad and afraid”, such as no 
57and 33. Some people say no 130 let them think of alarm clock, because 
they feel most astonished when being awakened up by it suddenly.

The characters which look lovely, pretty and tender are 102, 10, 118, 69, 
20, who have long hair or cheerful and beautiful appearance. The charac-
ters which look naughty and troublesome are 20, 110, 65, 131, 134, with 
cute hairstyle and naughty action. The characters which look mature, wise 
and steady-going are 41, 4, 28, 97, 71, who look stout and older with com-
plicated structures. The characters which look cowardly, fainthearted and 
conservative are 23, 55, 50, 42, 60, thin and light. The characters which 
look chivalrous, fearless and heroic are 70, 9, 14, 28, 49, strong and hot-
blooded. The characters which look aggressive, arbitrary and evil are 9, 16, 
50, 73, 140, with brutal animal image.
During the interview about character personality system, we also obtain an 
interesting idea. When asked why no 41 looks mature, wise and steady-go-
ing, some say it reminds them of books, symbol of wisdom, while a Korean 
student less than twenty years old says no 41 reminds him of books, which 
give him pressure and worries.
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The result of Questionnaire-01

The action and structure features of the digital characters are important ingredients to 
decide on the character’s expressions. Therefore, analysis of the character’s features is 
of crucial significance to the study of expressions. In this thesis, the result of research-
ing the digital character’s emotion will serve as the study object, so that we can further 
detect the effect of the character’s action and structure features on the character expres-
sions. 

The roles are shown graphically in accordance with their main structure (such as head, 
arms, etc.), and are re-depicted with the lines full of sense of direction. Then the charac-
ter expressions can be analyzed based on the graphical lines. By this way we can clearly 
find the relation between the action and structure features and the expressions, which in 
turn becomes the theoretical guidance for us to go on creating more expressive and more 
distinctive digital characters.
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FemaleF
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8
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No. Images Fauture

Analysis of Digital Characters in Form, Expression, Personality
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The Feature of the Characters, Zhang Ye, 2012
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These lively digital characters are respectively created with semantic network, structure 
and mixture. And these different methods help to produce digital characters with differ-
ent forms, that is, characters with different expressions and personalities. Accordingly, 
we collect 140 methods of digital character creation, and summarize as follow.

The result of Questionnaire-02
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The result of Questionnaire-02
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Conclusion1
On the whole, semantic network occupies 40%, structure 35%, and mixture 25%.
In the analysis of character creation methods in Six Mainly Kinds of Typical Expres-
sions, we find semantic accounts for  33%, structure 53%, mixture 13%.
In the analysis of Six Mainly Kinds of Typical Personalities, semantic network takes 
33%, structure27%, and mixture 40%. In first impression, they are 7%, 29%, 34%, 
while in other features, they are 65%, 20%, 5%.

Conclusion2
In all thinking methods, semantic network is the most creative and widely used, espe-
cially most characters which leave deep first impression are made with semantic net-
work. Structure is also a thinking method with bright structure widely used in six main 
kinds of typical expressions.

The result of Questionnaire-02
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VFX
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VFX

Visual effects (commonly shortened to Visual F/X or VFX) are the various processes 
by which imagery is created and/or manipulated outside the context of a live action 
shoot. Visual effects involve the integration of live-action footage and generated image-
ry to create environments which look realistic, but would be dangerous, costly, or simply 
impossible to capture on film. Visual effects using computer generated imagery (CGI) 
have become increasingly common in big-budget films, and have also recently become 
accessible to the Independent filmmaker with the introduction of affordable animation 
and compositing software. 
(Wikipedia)

Visual effects is the term used to describe any imagery created, altered or enhanced 
for a film or other moving media that cannot be accomplished during live-action shoot-
ing. In other words, much of the art of visual effects take place in post-production, after 
primary image capture is completed. Visual effects can be added to live-action capture 
through techniques such as matte painting, rear-and front –screen projection; miniature 
or forced perspective sets; computer graphic objects, characters, and environments; and 
compositing of disparate images recorded in any number of ways. The recent explosion 
in digital tools that make flawless compositing, digital sets, and fully computer-gener-
ated characters possible and accessible to moving image makers at all levels has made 
visual effects a standard part of every moving image maker’s tool kit. 
(Michael Fink, Jacquelyn Ford Morie, 2010)

Sketched by Zhang Ye, 2010
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An overview of the digital production workflow. (Image courtesy of Richard Kidd.)
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3D System-The importance of Modeling

The pipeline for digital asset creation begins with digital modeling. It is 
the birthplace for a digital asset, and it is here that the basic aesthetic form 
and technology are laid. If they are not done well, this is the place where 
most problems for the future pipeline begin. Modeling is as important to 
the creation of an asset as the foundation is to the construction of a house. 
If the model is solid, all of the other crafts from rigging to painting to 
color and lighting can be done with far greater ease. 

In the creation of games and films, the production pipeline is a funda-
mental concern. The pipeline is the path data travels through the produc-
tion process. This includes asset management, access to assets by multi-
ple artists, and the workflow from one stage to the next. As can be seen 
in figure, the character technology pipeline starts with the development 
of the character model. Once the model is completed, it is handed off to 
the character setup artist who builds the motion and deformation systems. 
The shading and texturing of the character comes into play around the 
same point as the animation, at the end of the pipeline, but ideally hap-
pens as early as the model is completed. 
(Rob O’Neill, 2008)

Character technology pipeline
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Today, 3D models are used in a wide variety of fields. The medi-

cal industry uses detailed models of organs. The movie indus-

try uses them as characters and objects for animated and real-life 

motion pictures. The video game industry uses them as assets for 

computer and video games. The science sector uses them as highly 

detailed models of chemical compounds.

 (Konica Minolta, 2011). 
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3D System-Character Modeling

Character modeling calls on the true sculptural talent of the modeler. 
Character modeling assets are assets that will need to move in some 
fashion. For the most part, they can be classified as actors. These would 
easily include such models as a cuddly Stuart, from Stuart Little (1999), 
the hyper realistic Dr. Manhattan from Watchmen (2009), the stylized 
characters from The Chubb Chubbs (2002), or digital stand-ins for back-
ground people such as panicking or stampeding crowds from any number 
if action films.  

Character modeling calls on the true sculptural talent of the modeler. In 
recent years, software that more and more resembles a sculpting experi-
ence has evolved. This type of software includes ZBrush, Freeform 3D, 
3D- Coat, Mudbox.
(Kevin Hudson, 2010)

In the following project, I created all of the characters by using MAYA. 
Autodesk Maya, commonly shortened to Maya, is 3D computer graphics 
software that runs on Microsoft Windows, Mac OS and Linux, originally 
developed by Alias Systems Corporation (formerly Alias Wavefront) 
and currently owned and developed by Autodesk, Inc. It is used to create 
interactive 3D applications, including video games, animated film, TV se-
ries, or visual effects. The product is named after the Sanskrit word Maya, 
the Hindu concept of illusion.
(Sangeetha Johari, 2010)

Sketched by Zhang Ye, 2010
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3D Modeling, Zhang Ye, 2012

Modeled by Zhang Ye, 2010
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Model Data Types

The three main data types for models are polygons, NURBS, and subdivision 
surfaces. Another emerging type is voxel technology. 

Polygon: A polygon is basic piece of geometry defined by three points or verti-
ces- a triangular face. A model is made by assembling many of these triangles un-
til a more complicated form is created. Originally, polygons were textures using a 
series of texture projection techniques. 

If multiple planar projections were to be used, an alpha channel would be created 
to fade off one projection and fade in another. This technique had tremendous in-
herent limitations  and obstacles. Chief among them was stretching of the texture 
as it approached areas where the normal of the surface would move toward being 
parallel with the projection plane. 

Polygons became popular again when techniques emerged to manipulate the UV 
structure of polygons. Modelers would unwrap an object in UV space and modify 
the UVs to avoid the stretching an object in UV space and modify the UVs to 
avoid the stretching pitfalls of the traditional texture projection techniques. This 
technique of creating a UV layout allowed for superior texturing.

(Kevin Hudson, 2010)

Surface type sphere primitives (polygon, NURBS)
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An example of the Polygon modeling, Zhang Ye, 2011

Polygon modeling for eyes, Zhang Ye, 2012
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Polygon modeling, Zhang Ye, 2012

3-1

3-3
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Texture

UV mapping is the 3D modeling process of making a 2D image repre-
sentation of a 3D model. 
(Wikipedia)

Once the model has been established, adding texture is a way in which 
detail is added. Adding texture to an object is analogous to painting an 
object in the physical world. The added complication is understanding 
how to apply a flat, 2D image (or texture) to 3D object. This process if 
transforming the 2D image between the object and image, the texture’s X 
and Y coordinates in the image are referred to as U and V, which prevents 
confusion between the objects X and Y. This is analogous to U and V in 
parameterized surfaces, and in fact, the same U and V parameterization is 
often used for the texture coordinates.

The application of a texture in the UV space related to the effect in 3D, Tschmits, 2008

http://vfxconsultancy.com/tutorials/animation-tutorials/maya/texturing/tutor/7.html
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Now that the surface has U, V space, it is possible to apply an image to the 
surface. As the shader is called for any given point on the surface, the corre-
sponding U, V corresponding U, V coordinates for that point are available to 
the shader and it can then look up the corresponding pixel in the texture map. 
Texture maps can then be used to control all aspects of the material’s ap-
pearance, such as the material’s color or the color of the specular  highlight. 
Maps can even be used to control noncolor parameters, such as the roughness 
component in the Phong shading model. 
(Derek Spears, 2010)

By pasting the numbered 2D image as a texture on a 3D sphere, we can ob-
serve it effect and distribution regularity of numbers on the three-dimensional 
sphere.   Thus, we can look at our eyes as a globe, and stick them on the 3D 
model too, observing distribution regularity of numbers on different models. 
Similarly, different features in kinds of eyes expressions can be analyzed 
with the numbers’ positions, proportion and distribution regularity.

Mapping for eyes, Zhang Ye, 2012
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By pasting the numbered 2D image as a texture on a 3D sphere, we can 
observe its effect and distribution regularity of numbers on the three-
dimensional sphere.   Thus, we can look at our eyes as a globe, and stick 
them on the 3D model too, observing distribution regularity of numbers 
on different models. Similarly, different features in kinds of eyes expres-
sions can be analyzed with the numbers’ positions, proportion and distri-
bution regularity.

After material with numbers is stuck to the models, it changes as the 
model is changing, while the number position is altered accordingly. 
Therefore, we can easily observe the change of the models. This change 
process is just the expression transformation process. Just as shown in the 
diagram, the arrow direction symbolizes the model transformation direc-
tion; the longer the arrow is, the more greatly the model changes. 

An example of the eyes’ texture, Zhang Ye, 2012
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Lighting

In the 3D system, lighting and shading can be seen one part in the while Digital pro-
duction workflow.

The next direct light source to consider is the spotlight. This is probably the most com-
monly used light source in computer graphics. A spotlight consists of a single point of 
illumination, but rather than radiate out in all directions like a point light, the spotlight’s 
illumination is contained by a one with the source of illumination at the point. The size 
of the cone may be varied, enabling narrower or broader areas of light to be described. 
A third form of CG light is the parallel ray or solar light. These lights are so named 
because the light that they generate is described only by direction: IT does not emanate 
from a single point; hence the rays of light from it are parallel. This type of light is most 
often used to simulate the rays of the sun because, even though the earth that its rays 
are almost parallel, and this is certainly a good enough approximation for visual effects 
purposes. 

The fourth type of direct illumination is area light. This is a light source whose origin 
is not an infinitely small point but is instead a piece of geometry, usually planar. Algo-
rithms that compute area lights typically do so by considering points on the surface of 
the geometry as a set of points or spotlights and computing the effect of an area light as 
the sum of all of these small light samples. It follows, therefore, that the more samples 
the light considers in simulating the area effect, the better the quality of the finished 
result at the expense of linger render times. 
(Andrew Whitehurst)

The four types of the lighting, Zhang Ye, 2012

	  
Point light Spot light Parallel light Area light
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Shading is the part of the rendering pipeline that gives each sample on a surface a 
value. In the design of a rendering system, the shading system, also called the shading 
machinery, is called play once the renderer discovers visible surfaces at each pixel on 
the rendered imager. The shader is then invoked for the point on that surface correspond-
ing to that pixel. 

In this paper, in order to get a clearly character without complex rendering process. We 
used the general rendering-Mental Ray.  

Shading

The effect of the Mental Ray, Zhang Ye, 2012

Before After
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3D Animation

Animation is the rapid display of a sequence of images of 2D or 3D artwork or model 
positions to create an illusion of movement. The effect is an optical illusion of motion 
due to the phenomenon of persistence of vision, and can be created and demonstrated in 
several ways. The most common method of presenting animation is as a motion picture 
or video program, although there are other methods.

3D animation is digitally modeled and manipulated by an animator. To manipulate a 
mesh, it is given a digital skeletal structure that can be used to control the mesh. This 
process is called rigging. Various other techniques can be applied, such as mathematical 
functions (ex. gravity, particle simulations), simulated fur or hair, effects such as fire and 
water and the use of motion capture to name but a few, these techniques fall under the 
category of 3D dynamics. Well-made 3D animations can be difficult to distinguish from 
live action and are commonly used as visual effects for recent movies. Toy Story (1995, 
USA) is the first feature-length film to be created and rendered entirely using 3D graph-
ics.

Sketched by Zhang Ye, 2011
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The action performance of the roles, especially those movements displaying WALL.E’ s 
happiness, dread and shyness,  becomes a highlight of the film.

It is easily found through the movement performance of the roles in King Kong and 
WALL.E that there exist many similar laws between the action and the emotion of the 
roles. In order to find these laws, we decompose all kinds of role’s movements and make 
a structure analysis of the movements representing emotion.

	  

King Kong (1993). Hulton Archive/ Getty Images.

WALL·E (2008)
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We can conclude as follows after observing the analysis:

1. When the role is raging, its shoulders rise, the arms opened in front of the chest, and 
the head lowered;
2. When the role is happy, its arms rise above the head, with body stretching;
3. When the role is afraid, its head shrinks back, the body is taut, and the whole body 
crouches down;
4. When the role is shy, its head is tilting, and its hands are crossed before his chest.
Therefore, we can use such laws, giving the digital character corresponding action ac-
cording to its expression, and then watching its distinct personality brought by move-
ment and the expression together. Once the digital character is endowed with action and 
expression, it is given soul. It is not a stiff model any more, but a living character with 
thought and soul which can be used in the films to expound stories.

	  

An analysis of emotion through animation
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In the questionnaire result 2, we, according to the graphical structure of the character, 
analyze the effect of the action and structure features of the characters on the character’s 
expressions. Here, based on this analysis conclusion, we make the developed expres-
sions, action, and behaviors of the characters consolidated, that is, we apply some ex-
pression of the character and its corresponding action to the same role, so as to enjoy the 
performance of the roles.

An example of emotion analysis through animation

Sketched by Zhang Ye, 2011
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“Disney animation makes audiences really believe in… characters, whose adventures 
and misfortunes make people laugh and even cry. There is a special ingredient in our 
type of animation that produces drawings that appear to think and make decisions and 
act of their own volition, it is what creates the illusion of life.”
(Thomas and Johnston, 1981)

According to Thomas and Johnston to remember several key points:
1. The emotional state of the character must be clearly defined. The animator needs to 
know this state at each moment, so that the viewer will be able to attribute definite emo-
tional status to the character as well.
2. The thought process reveals the feeling. Since Disney technique claims that action 
shows the thought processes, viewers must see the emotions in what the character does 
as its thinking is influenced by its clearly defined emotional state.
3. Accentuate the emotion. Use time wisely to establish the emotion, to convey it to 
viewers, and to let them savor the situation. People often cannot grasp emotional state 
(and other situations) immediately. Thus, believable characters depend on appropriate 
use of variety of mechanisms to convey emotion, such as fore-shadowing the emotion, 
exaggerating it, and toning down other simultaneous action to get the main point across. 
Accordingly, only when the expressions, action and behaviors of the character are 
observed and analyzed simultaneously can we have a better knowledge of the “soul” 
reflected by the characters; also, only the characters are endowed with “soul”, can they 
become a “life”, attracting people to approach them, understand them and love them. 
This is the main aim of this research.

Sketched by Zhang Ye, 2010
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Emotional “Frog-Man”, Zhang Ye, 2012
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Outward Free

Indirect Lighting: Physical Sun and Sky
Semantic Network 2D Sketch 3D Sketch

3D Modeling
The pipeline for digital asset creation begins with digital 

modeling. It is the birthplace for a digital asset, and it is here 
that the basic aesthetic form and technology are laid. If they are 

not done well, this is the place where most problems for the 
future pipeline begin. Modeling is as important to the creation of 

an asset as the foundation is to the construction of a house. If 
the model is solid, all of the other crafts from rigging to painting 

to color and lighting can be done with far greater ease. 

Polygon: A polygon is basic piece of geometry defined by 

three points or vertices- a triangular face. A model is made by 
assembling many of these triangles until a more complicated 

form is created. Originally, polygons were textures using a 
series of texture projection techniques. 

By pasting the numbered 2D image as a 

texture on a 3D sphere, we can observe 
it effect and distribution regularity of 

numbers on the three-dimensional 
sphere.   Thus, we can look at our eyes 

as a globe, and stick them on the 3D 
model too, observing distribution 

regularity of numbers on different 
models. Similarly, different features in 

kinds of eyes expressions can be 
analyzed with the numbers’ positions, 

proportion and distribution regularity. 

A semantic network is a network constituted by “node”, 

“circle”, and “link” between “node” and “circle”. In this 
study, circles represent thinking stimuli while links 

show the connections between thinking stimuli. Briefly 
speaking, the applied characteristic of Semantic 

Network is, based on the initial thinking 
stimuli and depending on the inherent cognitive 

information which already exists in human brains, to 
find the next thinking stimulus, and consequently, by 

continuous diffusion, to break intrinsic cognition and 
create new thinking stimuli, namely, new things. 

A
Once the shading model has been 

established, adding texture is a way 
in which detail is added. Adding 

texture to an object is analogous to 
painting an object in the physical 

world. The added complication is 
understanding how to apply a flat, 

2D image to 3D object. This process 
of transforming the 2D image space 

to 3D object space is known as 
mapping.

Characters Development based on VFX
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How will these vitalized 
characters be put into use? 
According to our previ-
ously mentioned story  “ 
the earth invaders “, we 
can bring these characters 
different identities, and 
let them serve a variety 
of heroines with distinct 
personalities, and then 
establish some relationship 
between them to link them 
together according to their 
morphological features and 
characteristics.  Thus, three 
“Biological variant forces” 
representing the earth 
invaders come into being, 
which are named as “Land 
Variant Force”, “Ocean 
Variant Force” and “Imita-
tion Variant Force”.

Modeled by Zhang Ye, 2012
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Workflow in Nuke, Zhang Ye, 2012

3D Compositing

Compositing is the combining of visual elements from separate sources into single im-
ages, often to create the illusion that all those elements are parts of the same scene. Live-
action shooting for compositing is variously called “chroma key”, “blue screen”, “green 
screen” and other names. Today, most, though not all, compositing is achieved through 
digital image manipulation. Pre-digital compositing techniques, however, go back as far 
as the trick films of Georges Méliès in the late 19th century; and some are still in use.
(Wikipedia)

Here, let me simply introduce a compositing process.
First, select one as a compositing object from the designed character roles 
Second, output the Render layer of the digital character
Finally, composite in NUKE. 
The compositing process in NUKE is shown in below:
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Render Passes

NUKE is a node-based digital compositing software produced and distributed by 

The Foundry, and used for film and television post-production. (WIKIPEDIA) 

The Foundry’s Nuke is fast becoming the industry leader in compositing soft-

ware for film and TV. Virtually all the leading visual effects studios-ILM, Digital 

Domain, Weta Digital, MPC, Framestore, The Mill, and Sony Pictures Image-

works- now use Nuke as their main compositing tool. This is not surprising, as 

Nuke offers a flexible node-based approach to compositing, has a native multi- 

channel workflow, and boasts a powerful integrated 3D compositing environment 

that delivers on the artist’s needs. 

(Ron Ganbar, 2011)

The most common type of passes, Zhang Ye, 2012
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The reason we only choose Nuke from a lot of digital compositing softwares is that it 
uses node working principle, which is much similar to the thinking principle of semantic 
network in this paper. From Figure 67, we find that the eventual effect is achieved by a 
great many of command nodes with different functions constantly linked. These com-
mand nodes are like the thinking stimuli in semantic network, those links are like the 
routes between the thinking stimuli. Thus each command node resembles each thinking 
stimulus. These similarities are of great help for us to find by comparison the elements 
affecting each other, and then take advantage of these elements to improve and supple-
ment each other.

With nuke, our created digital characters can be composited with the images shot by us, 
and also be modified flexibly. This greatly improves the efficiency of the post-produc-
tion. By this way, we can separately modify the digital characters by their own channel 
to achieve their full fusion with the background, thus obtaining more vivid pictures. This 
is one of the main aim of digital compositing.

Final Compositing Overview, Zhang Ye, 2011
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Another example of digital compositing, Zhang Ye, 2012
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Shooting and Compositing, Zhang Ye, 2012
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Digital characters represent a magnificent new frontier in 
filmmaking, where imagination, rather than limitation, is the 
true limit to the artist behind them. With the advances in facial 
scanning and motion capture, we are finally truly able to trans-
late an actor’s performance through the process of recreating 
a character, without sacrificing their humanity. I believe that 
we can expect to see not only more CGI characters 
in the near future, but more importantly, more CGI 
characters that are portrayed with soul, with real emo-
tions, pain, happiness, avarice, madness, etc. 

In the future, we will continue in-depth study and re-
search about the following aspects: first, the diversity 
in performance of different types of digital characters in the 
movies; second, the application of digital characters in 
the interactive games; third, the interactive relationship 
between digital characters themselves, as well as between 
digital characters and true humans; forth, technically further re-
inforcing the modeling capabilities of digital characters, because 
modeling requests from different fields differ greatly.

Another example of digital compositing, Zhang Ye 2012
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LVF_P is the hugest organism, whose duty is to breed. It is clumsy and 
doesn’t attack, however, the race’s variant reproduction relies on it, and 
it can give birth to five to ten variant organisms one time in the breed-
ing season. Because of the heavy burden of its body caused by repro-
duction for the whole race and its slow action, it looks depressed and 
somber.

LVF_P
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LVF_F is the representation of power since it has a strong physique, 
robust limbs, quick action and a sense of responsibility.  It bears the re-
sponsibility of defending the race security, and still makes outstanding 
contribution to the race’s construction and defense even in the period 
without alien invaders. His frequent involvement in the wars brings it 
a fierce face. It would rather die than flinch, so it is the most respected 
and reverend in the whole race.

LVF_F
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LVF_M is the evolved organism of a molluscs, with a soft body. Al-
though it is slow, it can easily deform its body and disguise itself as a 
variety of organisms to win surprisingly in the military wars. Therefore, 
it makes great contributions to the whole race. However, it cares about 
its origin too much so that it always looks poor and sad.

LVF_M
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LVF_C is the youngest in the race. It was born not so long ago and is 
still learning, so everything around is full of novelty to him. It often 
takes on a shy look and makes its limbs crossed in front of the chest 
when seeing new creatures. 

LVF_C
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LVF_D is able to sing and dance with a slender body and the sleek 
lower part. It is the favorite organism in the race, and only appears in 
the important festivals and celebrations with its shaking body posture 
quite appealing .For this reason, it gives an impression of excitement 
and happiness. 

LVF_D
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LVF_S also shoulders the responsibility of the race security defense 
by detecting and obtaining the enemy’s strategic intelligence. While a 
pair of wings helps it possess the agility in action, timidness, his biggest 
drawback, only let it help out in the race defending wars but never kill. 
His small stature and no participation in the race building leads to the 
fact that it is not valued.

LVF_S
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OVF_S is the evolved body of the marine fossils. It is the eldest among 
the race, with its duty to serve the chief of the tribe in different period 
without any complaints. Because the head it serves now is weak and 
sick, it also feels sentimental.

OVF_S
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OVF_C, as the youngest organism of its race, is the descendant of the 
shell. It moves slowly and idles around, so it is often snubbed. Moreo-
ver, it frequently makes a fuss due to lack of hiking experience. 

OVF_C
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OVF_D is the descendant of crab family with a pair of sharp claws, and 
responsible for building nests for the race. Being blindly optimistic and 
self-confident, it keeps itself excited every day, but during the war time, 
it’s, on the contrary, being in extremely serious condition.

OVF_D
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OVF_H is the head of the deep ocean variant race, with high reputa-
tion. It has four long and thin legs, which help it both to walk on the 
land and swim in the sea, achieving illustrious military exploits in the 
race battles. Since it is getting older, its face is full of wrinkles and 
looks downcast.

OVF_H



164

OVF_F is the embodiment of the mermaid. It is young and beautiful, 
and doted on by others. It doesn’t have to work to obtain love, so it also 
becomes the envy of all. 

OVF_F
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IVF_4 imitates human robots too, and evolves comparatively success-
fully. It reacts flexibly and quickly with small body, saving energy. In 
order to resist the enemies, it is well trained with regularity and serious 
expression. It makes most contribution in times of war, as well as inher-
its human thought of peace.

IVF_4
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OVF_W is the descendant of the jellyfish. It has soft whiskered limbs, 
which will become hard thorns in tense condition to protect the race 
from infringement. It never attacks, but it is extremely furious when its 
race is being invaded.

OVF_W
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OVF_D is the descendant of crab family with a pair of sharp claws, and 
responsible for building nests for the race. Being blindly optimistic and 
self-confident, it keeps itself excited every day, but during the war time, 
it’s, on the contrary, being in extremely serious condition.

OVF_D
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OVF_D is the descendant of crab family with a pair of sharp claws, and 
responsible for building nests for the race. Being blindly optimistic and 
self-confident, it keeps itself excited every day, but during the war time, 
it’s, on the contrary, being in extremely serious condition.

OVF_D
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IVF_AL and CU are created with alarm clock as a reference. They have 
a strong sense of time, work by principles, and occupy the most diligent 
members in the race. They work out detailed development plans and 
implement quantitative evaluation. So the race goes under methodical 
and orderly development. 

IVF_AL
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IVF_KA is shaped following the pattern of cola cup in human snack 
life. It is an optimist by nature, and likes leisurely and comfortable life 
state. Absorbing the thoughts of human beings in their chat, it knows 
well of human ways of life and action, and therefore, often puts forward 
advice and suggestions for the race development.

IVF_KA
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IVF_B is patterned after scales. It is fair, quick in mind, and good at 
formulating racial legislation and foreign trade. Therefore, it is well 
liked and respected.

IVF_B
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IVF_WW, with the biggest physique in the race, imitates human robots. 
It has a huge body, not easy to move around, and a pair of nearly 
useless claws. It used to contribute a lot for the race’s nest construc-
tion, but now its face looks so sad because of degraded or nearly scrap 
physical skills.

IVF_WW
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IVF_L1 and L2 copy electric lamps. They can use light and heat to 
accumulate and provide energy for the equipment needed for the race 
construction. They also provide power and industrialization for the 
race development, which accounts for the amazing development of this 
variant race.

IVF_L1



174

IVF_L1 and L2 copy electric lamps. They can use light and heat to 
accumulate and provide energy for the equipment needed for the race 
construction. They also provide power and industrialization for the 
race development, which accounts for the amazing development of this 
variant race.

IVF_L2
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IVF_H is designed with weightlifting equipment as the original model. 
It advocates that only with sports for all the members, can the race 
defend against the foreign enemies. However, few race members follow 
him for sports, so it is gradually isolated and feels sullen.

IVF_H
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LVF_C is the youngest in the race. It was born not so 
long ago and is still learning, so everything around is 
full of novelty to him. It often takes on a shy look and 
makes its limbs crossed in front of the chest when 
seeing new creatures. 

LVF_S also shoulders the responsibility of the race secu-
rity defense by detecting and obtaining the enemy’s 
strategic intelligence. While a pair of wings helps it 
possess the agility in action, timidness, his biggest 
drawback, only let it help out in the race defending 
wars but never kill. His small stature and no participa-
tion in the race building leads to the fact that it is not 
valued.

LVF_D is able to sing and dance with a slender body and the 
sleek lower part. It is the favorite organism in the race, and only 
appears in the important festivals and celebrations with its 
shaking body posture quite appealing .For this reason, it gives 
an impression of excitement and happiness. 

LVF_M is the evolved organism of a molluscs, with a soft body. 
Although it is slow, it can easily deform its body and disguise itself 
as a variety of organisms to win surprisingly in the military wars. 
Therefore, it makes great contributions to the whole race. How-
ever, it cares about its origin too much so that it always looks poor 
and sad.

LVF_P

LVF_D

LVF_M LVF_C

LVF_S

LVF_F
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LVF_C is the youngest in the race. It was born not so 
long ago and is still learning, so everything around is 
full of novelty to him. It often takes on a shy look and 
makes its limbs crossed in front of the chest when 
seeing new creatures. 

LVF_S also shoulders the responsibility of the race secu-
rity defense by detecting and obtaining the enemy’s 
strategic intelligence. While a pair of wings helps it 
possess the agility in action, timidness, his biggest 
drawback, only let it help out in the race defending 
wars but never kill. His small stature and no participa-
tion in the race building leads to the fact that it is not 
valued.

LVF_D is able to sing and dance with a slender body and the 
sleek lower part. It is the favorite organism in the race, and only 
appears in the important festivals and celebrations with its 
shaking body posture quite appealing .For this reason, it gives 
an impression of excitement and happiness. 

LVF_M is the evolved organism of a molluscs, with a soft body. 
Although it is slow, it can easily deform its body and disguise itself 
as a variety of organisms to win surprisingly in the military wars. 
Therefore, it makes great contributions to the whole race. How-
ever, it cares about its origin too much so that it always looks poor 
and sad.

LVF_P

LVF_D

LVF_M LVF_C

LVF_S

LVF_F
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OVF_H is the head of the deep ocean variant race, with 
high reputation. It has four long and thin legs, which 
help it both to walk on the land and swim in the sea, 
achieving illustrious military exploits in the race battles. 
Since it is getting older, its face is full of wrinkles and 
looks downcast.

OVF_F is the embodiment of the mermaid. It is young 
and beautiful, and doted on by others. It doesn’t have 
to work to obtain love, so it also becomes the envy of 
all. 

OVF_C, as the youngest organism of its race, is the 
descendant of the shell. It moves slowly and idles 
around, so it is often snubbed. Moreover, it frequently 
makes a fuss due to lack of hiking experience. 

OVF_H

OVF_D

OVF_4L

OVF_C

OVF_S

OVF_F

OVF_W
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OVF_H is the head of the deep ocean variant race, with 
high reputation. It has four long and thin legs, which 
help it both to walk on the land and swim in the sea, 
achieving illustrious military exploits in the race battles. 
Since it is getting older, its face is full of wrinkles and 
looks downcast.

OVF_F is the embodiment of the mermaid. It is young 
and beautiful, and doted on by others. It doesn’t have 
to work to obtain love, so it also becomes the envy of 
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OVF_C, as the youngest organism of its race, is the 
descendant of the shell. It moves slowly and idles 
around, so it is often snubbed. Moreover, it frequently 
makes a fuss due to lack of hiking experience. 
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IVF_WW, with the biggest ph
human robots. It has a huge bod
around, and a pair of nearly useless claw
contribute a lot for the rac
now its face looks so sad because of degraded or nearly 
scrap physical skills.

IVF_KA is shaped following the pattern of cola cup in human 
snack life. It is an optimist by nature, and likes leisurely and 
comfortable life state. Absorbing the thoughts of human 
beings in their chat, it knows well of human ways of life and 
action, and therefore, often puts forward advice and sugges-
tions for the race development.

IVF_AL and CU are created with alarm clock as a reference. They 
have a strong sense of time, work by principles, and occupy the 
most diligent members in the race. They work out detailed devel-
opment plans and implement quantitative evaluation. So the race 
goes under methodical and orderly development. 

IVF_H is designed with weightlifting equipment as the 
original model. It advocates that only with sports for all 
the members, can the race defend against the foreign 
enemies. However, few race members follow him for 
sports, so it is gradually isolated and feels sullen.

IVF_H

IVF_AL

IVF_KA

IVF_W
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 with the biggest physique in the race, imitates 
 has a huge body, not easy to move 

around, and a pair of nearly useless claws. It used to 
contribute a lot for the race’s nest construction, but 
now its face looks so sad because of degraded or nearly 

IVF_L1 and L2 copy electric lamps. They can use light 
and heat to accumulate and provide energy for the 
equipment needed for the race construction. They also 
provide power and industrialization for the race devel-
opment, which accounts for the amazing development 
of this variant race.

IVF_WW

IVF_B

IVF_L1

IVF_4

IVF_B is patterned after scales. It is fair, quick in mind, 
and good at formulating racial legislation and foreign 
trade. Therefore, it is well liked and respected.
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ABSTRACT

EMOTIONAL DIGITAL CHARACTER 
DESIGN BASED ON METHOD OF 

SEMANTIC NETWORK

의미 네트워크 방법을 바탕으로 한 감성 
디지털 케릭터 디자인 연구 

영화영역 중에서 디지털 케릭터는 상대적으로 새로운 개념이다. 디지털 케릭

터는 최초로 인터넷 게임에서 출현되었다. 우리가 영화나 게임 중에서 자주 볼 

수 있는 디지털 케릭터는 모두 컴퓨터 기술을 통해 완성된 것이다. 요즘은 CG

기술이 고속도로 발전됨에 따라 게임, 영화 뿐만 아니라 전통매체TV에서 까지

디지털 케릭터를 찾아 볼수 있다. 이처럼 디지털 케릭터는 아주 많은 영역에 사

용되고 있고 더욱 많은 대중들로 부터 주목 받고 있다. 때문에 어떻게 창의적이

고 새롭고 실용적이며 대중들에게 사랑 받는 디지털 케릭터를 만들어 낼 것인

가 하는것이 또 하나의 디자인논제가 되고 있다. 그러나 훌륭한 디지털 케릭터

를 디자인 하는 데는 CG기술에만 의거하는 것이 아니라 더욱 중요한 것은 어떻

게 디자인의 사유방식으로 그것들을 만들어 내는가 하는 것이다. 이것이 또한 

본 연구의 핵심문제이다. 

Keywords: DIGITAL CHARACTER, SEMANTIC NETWORK, STRUC-
TURE, EMOTION, VFX
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