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Abstract. Animation is endowed with a lot of emotions and thoughts as an artistic form with 
independent aesthetic meaning, and it requires the creation of emotional methods how to properly 
handle the various emotion in the animation design together. The emotion animation modeling and 
3D capture technology had been presented in this study, from the perspective of new media art, and 
based on the affective computing method, and its feasibility has been verified through the analysis, 
modeling and identification of animation emotion model. It can be concluded that animation 
emotional computing technology can successfully identify facial expression muscle contraction by 
animation Emotion Modeling and 3D expression capture experiment, which provide a useful data 
for facial expression animation rendering and manufacturing. 

Introduction 
The basic principles of animation are visual principles as well as film and television. In recent 

years, the new vitality of the animation industry has been brought by the development of computer 
science, making animation more exciting, and better visual effects. But no matter how the 
animation design technology changes, the idea that human animation always want to express the 
true feelings has not changed. If an animation is lack of thought and emotion, it will not give people 
a very good appreciation of the feelings even the best technology, the impressive animation has its 
unique style and emotional thoughts. This research lays the technical foundation for the deduction 
of the unique style and emotional artistic conception, mainly based on the principle of emotional 
computing, starting from the emotional modeling of animation, and capture the basic expression of 
3D animation. 

Emotion creation method in animation design 
In the animation design process, in order to reflect the authenticity of the animation, emotional 

design in the process of animation design is one of the important factors to be considered, there are 
mainly four animation creation methods, the following are described in detail in this paper. 

(1) Grasp the emotional environment of animation 
The role model and environment of animation are complementary, forming a whole emotional 

environment in the process of deduction. Animation film mainly to the audience to show the role of 
animation characters and ideas, and these content and ideas need to obtain from the overall 
environment and macro consciousness. The creation of animation emotional environment includes 
animation plot, scene, language, color, lighting, action, music, sound, etc. these environments 
provide the basic environment for the emotional expression of animation characters. 

(2) Emotional creation of animation theme pluralism 
Modern technology makes people's world outlook and the outlook on life has changed greatly, 

emotion for the animation has become diversified, so multiple themes must be realized in the 
emotion design and creation process of animation, so that it can accord with the appreciation level 
of the people. The change of modern science and technology to social environment has provided a 
more wide space for the designers of animation, animation design emotion will be bound to 
diversify, and the modern design must be embedded in affective computing. 

(3) Symbolic creativity of emotional artistic conception 
Emotional element is unable to measure in any way, its presence is between people and things of 
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the mind in the animation design synaesthesia. When designing the emotional elements of 
animation, we need to express and calculate the emotion, and then convey the emotion to the 
audience through the visual and auditory materialized form. When the audience appreciates 
animation creation, the main reception way is accomplished by visual and auditory, animation 
design to achieve the perfect effect of emotion, the need for related affective computing, allowing 
more graphic symbols to achieve specific effects of emotional expressions. 

(4) The form creation guided by animation visual effect 
In the animation design, visual expression of emotion is mainly expressed by the form of 

animation, dynamic aesthetic effect will bring strong emotions in the animation of affective 
computing, the designer can of excellent animation action of capture, use a variety of creative 
means, with favorable space diversity to enhance the animation creation. In the actual design, if the 
3D capture animation effect can be reasonable collocated, exquisite visual effect can be got, so that 
animation works becomes more emotional and glorious. 

Animation modeling and 3D capture technology based on affective computing 
Nine gold movement law: 1 (T&S), Time control and Sense; 2, (C&E) Compression and 

Extension; 3, (P) Planned action; 4, (K& C1) Key action and Continuous action; 5, (F&O) 6, 
Follow and Overlap; (SI&SO) Slow in and Slow out 7, (P1) Performance; 8, (EX) Exaggeration; 9 
(SA), the second Animation law, quantitative research can be carried out by taking the innovative 
essence of animation art, the "nine gold movement law", that can give the soul and emotion to 
animation character, as the affective computing signal and the measured variables. 

In order to achieve affective computing in animation creation, modeling operations for emotional 
animation is needed, accurate motion capture technology to model reasonable calculation, so as to 
realize the self emotional expression of the creation of the animation. In order to achieve the 
objectivity of research and easy to achieve the purpose of this study mainly defines the four basic 
emotions, are happy and sad, love and hate, these emotions are composed of basic emotion, can 
realize the emotional self expression effect, and the emotional dimension based on a 
two-dimensional emotion space, specific the model shown in figure 1. 

 
Fig. 1 The two-dimensional model of affective computing 

As shown in Figure 1, two-dimensional composition of emotion space are happy and unhappy, 
mind and refuse respectively, almost all emotional expression can be found the corresponding 
points in round that the radius is 1, which takes happy and unhappy as horizontal axis, and takes 
mind and refuse as the longitudinal axis. In the coordinate area, pleased and sadness are of the 
opposite sentiment, which is expressed as 1 and -1 in horizontal coordinate. Similarly, love and hate 
is expressed as  1 and -1 in the Vertical coordinate. Assuming a two-dimensional emotion vector (x, 
y), the intensity of emotion is expressed as the norm of vector, the magnitude of the emotion 
reaching to which basic emotions can be impressed as (x, y), then it can be got that, 
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In affective computing process, if the emotional points are evenly distributed, the emotion of the 
animation is not highlighted, if the emotional points are unevenly distributed, it can exhibit 
irritability, depression and other emotional feelings. Therefore in the animation emotion creation, 
according to the emotion computation principle and method, the animation emotion can be 
reconstructed through the animation expression capturing. the expression feature matrix extraction 
principle can be used in the animation expression capturing, the detailed process of the expression 
extraction is shown as follows, 

(1) Select n animation emotion action expression as feature matrix Y=[y1, y2, y3,…, yn]; 
(2) Reduce the dimension of Y by the following steps: 
a. Getting the average value of emotion characteristic signal: 
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c. Determining the eigenvalues 
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e. Calculating the characteristic value of animation emotion and corresponding eigenvector T. 
According to the extraction of emotional eigenvalue, we can get some performance 

characteristics of animation, such as animation action, facial expression and so on. 

Animation Emotion Modeling and 3D expression capture experiment 
In the modeling of animation emotion, simulation for complex behavior animation role is not just 

related to show through action, but also to the animation of the surrounding environment, according 
to the specific environment of animation role in the establishment of a role model, its principle is 
shown in Fig.2. 

 
Fig. 2: The animation emotional role modeling schematic 

As shown in Figure 2, the emotional modeling of animation characters is mainly the acquisition 
of information. By acquiring information, we can make decision and reasoning about its emotion 
characteristic expression, and get the next action expression state. Therefore, animation characters 
can be created based on state transition rules, as long as the role of the set of state features, through 
emotional computing, the creative process is as follows: 
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Fig.3: Animation emotional character creation process 

As shown in Figure 3, in the animation role emotion in the process of creation, first initialize the 
role model, then the program environment initialization, using 3D capture technology environment 
and emotional expression, emotional feature information input the corresponding display, character 
animation. The corresponding emotion characteristic information of the input link, need to use 3D 
capture technology, on the emotional expression of characteristic signal capture, the study of 
emotional facial expressions happy 3D capture, has been shown in Table 1 shows the statistical 
results. 

Table 1: Happy emotional expression muscle feature capture 
Happy emotion symbol No expression 20% 40% 60% 80% 

Mouth pressure 
contraction of muscle 1 

0 0 0 0 0 

The amount of muscle 
contraction 2 

0 0.21 0.42 0.63 0.85 

The amount of the main 
muscle contraction 3 

0 0.18 0.31 0.49 0.68 

Nasal lip muscle 
contraction 4 

0 0 0 0 0 

Table 1 shows the characteristic signal of 3D facial expression muscle happy emotion capture 
results, by capturing the results can be seen, the use of 3D capture technology can get emotional 
characteristic signal accurately, the data base for affective computing. 

Table 2: Emotional facial expression statistics 
Emotion type AU 

parameter 
Feature description 

Happy AU3，7,9 Corners of the mouth, eyelids, mouth 
Sad AU1，4,8 Eyelids, lips, nose 

surprise AU6，3,5 Eyelid, nose, corners of the mouth 
Hate AU1，8,2 Eyelids, eyebrows, nose 

As shown in Table 2, according to the process of animation creation of emotion, the emotion 
vector calculated emotional space, and then refer to the FACS system, to determine the AU 
expression of a series of parameters, the facial expression is determined by these parameters, the 
expression of emotion in the animation design can be directly used. 

Conclusions 
An emotion computing method has been described in this paper, emotion vector can be 
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calculated by the emotional space, the characteristic emotion can be represented by the mode and 
angle of the emotion vector. The contraction of facial muscles is obtained by the 3D facial 
expression capture of happy mood, emotion vector is calculated in the mood space, and then a series 
of AU expression parameters is determined using the FACS system, which provides reference data 
for the design of animation emotion symbols expression. If animation design can achieve the 
perfect emotional effect, it is necessary to carry out the relevant emotional calculation, so that 
animation graphic symbols can achieve a specific emotional expression effect. 
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