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Abstract 

 

Learning to read body language is something we do throughout our whole life. It is a complex 

non-verbal language that can express more than words. In this study we investigate the 

possibility to use only body language to portray emotions to the viewer. In a background of a 

game project we have used a character that has his face covered, therefore, facial expression is 

not visible during the online survey, which we used as a method for our investigation. As a 

foundation we have created four character animations to portray anger, frustration, exhaustion 

and hurt. To find the answer if it is possible to recognize those five emotions in the character 

animations survey, participants were obligated to name the emotion expressed on each of the 

video clips. The results of this study show that the characters body language could be sufficient 

to portray those five emotions. However, it was concluded that body language could be enough 

to represent the character's emotional state to the viewer; but by including facial expressions we 

could help to portray the emotion even further. 

 

Keywords: Animation, Body language, Computer games, Emotion, 3D animation 
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1. Introduction 

To explore the issue in context of game character development we used our game “Naar” where 

we designed a faceless character which draws attention and focus to the character's body 

language. The main goal for us is to strengthen the narrative of the game by 

portraying the character's mood in line with the actions and struggle of the player protagonist. 

 

The aim is to implement a narrative based gameplay where the player needs to understand the 

struggle of the main character in the game, in his fight against evil and has to keep the evil from 

taking control over him. Each time the protagonist conquers a foe, their evil powers transfer to 

him whereas he struggles to take control of it instead of it taking control over him. That will be 

portrayed with him feeling pain which in turn results in him being exhausted after the evil 

powers have been transferred to his body. This is a part of a bigger project where the entire group 

of five students worked with the game “Naar”.  
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2. Background 

In this project a group of five students worked on constructing a game demo that contains 15 

minutes of gameplay. The game is called “Naar” (which means fire in Arabic) and is a 3D 

platformer in 3rd person where the player struggles against evil and is set in an Arabic themed 

world. During this development the goal is to portray a narrative not only in storytelling per se, 

but through the body language of the player avatar. A function that is often used in digital 

animated films and AAA game titles is the character's body language, which conveys emotions 

that help to anchor a story with the player's visual experience. Digital 3D animated movies by 

Pixar, Disney and Dreamworks has worked on this since Toy story (Toy story, 1995), A bug's life 

(A bug's life, 1998), Antz (Antz, 1998) and Chicken little (Chicken little, 2005).  

 

In the book The Illusion of life (Thomas, Johnston and Thomas, 1995), it is explained that if a 

scene needs to show tense emotions such bitterness or envy with only facial expressions alone 

the animation would be limited. But if the story is built so that the character reveals the feeling in 

what and how he does it, the scene will deliver better entertainment. Body language plays a big 

role when animating emotions, and should deliver a better impact to the narrative. 

 

Furnham (2015) writes in his article “What is body language?” that body language is a form of 

wordless communication. Bodily communication is always more powerful than verbal 

communication where sheer rage or terror are often much more efficiently communicated 

through facial and body expressions. It is more connected in language than words and basic 

emotions is expressed very similar across different cultures (happiness, fear, surprise, anger 

disgust, sadness). Furnham (2015) continues by pointing out that body language can be sent and 

received consciously and unconsciously, it can be uncontrollable and also practiced, which 

implies that making a 3D character display emotions through body language can make the player 

receive information about the emotional state of the character both unconsciously and 

consciously. 

 

The animations are meant to be used both in cutscenes and during gameplay, which means that 

the portrayal of the story is not limited to cutscenes but playable and controlled by the player. 

The game is played in 3rd person and the player character is mostly seen from behind, as shown 

below: 
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Figure 1: An in-game screenshot of Naar with the playable character Mokhtar  (Ali and Svensson, 2016) 

 

To properly name the emotions that needs to be portrayed by the avatar, we use the list of 

emotions presented in the article Emotion knowledge: Further exploration of a prototype 

approach (Shaver et al., 1987), the emotions that are chosen to be communicated through body 

language are: 

● Anger 

● Frustration 

● Physically hurt 

● Exhaustion 
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3. Earlier work in the field 

A previous work conducted in this area is a study by Xu et al. (2014). In the study a small robot 

is used to convey the feelings through body language with the purpose to see if humans can 

recognize and imitate the correct feeling (Xu et al., 2014). 

 

Pardew (2008) explains that life is a constant stream of emotions that can be read, from the way 

you stand, how you move, what you say, to the subtle movements of your face. Emotions are a 

such a big part of our everyday lives that we have learned to recognize it on a subconscious level 

rather than conscious. When animating we cannot rely on facial expressions alone we have to use 

the body as a whole including the face to deliver the right expressions. 

 

Furnham (2015) in an article in Psychology Today:  

Body language is communication without words. It is anything someone does to which 

someone else assigns meaning. Not all of the "signals" a person sends are intentional and 

often they are "not picked up" or misinterpreted. (Furnham, 2015, unpaged) 

 

Stanchfield (2009) explain that it is important to exaggerate the body language when animating 

to make emotions to be easily recognizable; like a caricature. “Caricature is the animators means 

if making sure there is no doubt in the viewer's mind what is being portrayed.” (Stanchfield and 

Hahn, 2009, p.131) 

 

Beck (2007) points out that facial expressions cannot be without body language in order to feel 

natural to the viewer. 

it is necessary to consider emotions throughout the whole body, as an animated character 

displaying emotion realistically through the face and not through the rest of the body will 

probably still look unnatural to a viewer. (Beck, A. 2007. p.4) 

 

Krauss Whitbourne, (2012) talks about cues in a body language that can possibly be recognized 

in certain ways and used to help get points across or give the impression of a confidence while 

the situation is of the opposite.  

With your neck holding your head high, you’ll also be more likely to align your posture. 

Keep your back straight and your shoulders from lurching forward to add to the 

impression that you’re confident and in control of your feelings. (Krauss Whitbourne, 

2012, p.1) 

 

You can also appeal to someone's sympathetic side by staggering as you walk, this will portray to 

the observer that you are hurt and in need of help 

. 
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Darwin (1872) in the book The expression of the emotions in man and animals explains what 

happens to the body while in the state of rage: “The body is commonly held erect ready for 

instant action, but sometimes it is bent forward towards the offending person, with the limbs 

more or less rigid” (Darwin, 1872, p.241). He explains how tense the body becomes when in 

anger and how the fists are clenched as if to strike the offender, which also can be used in our 

animation cues to indicate that the character is in a state of anger. 

 

Animation studios daily try to portray the mood of their characters, all from being happy to 

feeling depressed or sad. The movie Inside out (2015), has taken an extra step where they really 

try to pinpoint character behavior based on a feeling through the use of color, shapes and body 

language.  

  

Other than cultural differences, there are other factors to consider in reading emotions. For 

example, Biele and Grabowska (2006) during the research investigated sex differences in 

perception of emotional intensity based on facial expressions. They state: “The goal of that 

research was to assess the role of stimuli dynamics and subjects’ sex in the perception of 

intensity of emotional expressions.” 

(Biele and Grabowska, 2006, p,4) 

 

During the research, the participants were shown two emotions, anger and happiness, that were 

presented by four actors (two men and two women). Static pictures and dynamic animated 

pictures presented these two emotions. The study showed that the women judged dynamic 

expressions as more intense than static expressions, anger was perceived as more intense than 

happiness. Men read equally in dynamic and static expressions regarding happiness but judged 

the angry emotions as more intense in the dynamic pictures than the static. The Biele’s and 

Grabowska’s (2006) research also discuss the possibilities in the gender differences in reading 

these expressions, suggesting that it could be due to evolutionary behaviors where there is a 

necessity to recognize angry expressions, where men exceeded in recognizing aggressive 

behavior to survive. 
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4. Purpose 

In our investigation, we to examine how to express the avatar’s feelings to the player in a way 

that they can understand his emotions. This is done with the help of body language used in 

animations that the player avatar performs both in cutscenes and in the animations used while 

playing. The question we want to answer is: Can we with the help of the avatar's body language 

make the user understand his emotional state? 

 

The purpose is to make animations that use body language to convey the feelings of the player 

character in both cutscenes and movement while playing. 
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5. Method 

5.1 The empirical study 

To answer the research question an online survey is used. The survey contains a question form 

and seven short video clips of animated sequences that represent the specific emotional state that 

the character is portraying.  An online question form was provided to the participants where they 

had to observe a pose/animation in a five video clips, each of them with duration between five 

and ten seconds. After observing the video clip, the participants had to select from a list 

containing 23 possible emotions one answer that match what emotion state they perceive the 

character to be in. Additionally, the responders were provided with the scale from 1 to 5 where 

they could rank how well the emotion is portrayed by the animated character. 

 

5.1.1 The Questionnaire 

 

The questions used the structure described below.  

 

The first question is a close-ended question based on one choice from the list of 23 possible 

emotions and refers to the five video clips. 

- What emotional state do you observe this character to be in? 

 

As an extension of the previous question we also ask respondents to what degree they think we 

managed to portray the feeling with a closed question with ranked answer. 

- How well do you think the feeling is portrayed? 1-5, 1 being not at all, 5 being very clear. 

 

Due to the fact that individuals that have previous experience in animation can be biased on set 

rules on how body language is portrayed, we had a second audience that we examined: 

individuals with less or none experience with animating. This second group was picked from 

people that have a connection to the entertainment business, for example facebooks groups for 

indie game developers. And for the less experienced we used more academic based forums 

where the specialization was reflecting other fields which are not connected to media 

entertainment. The question that helps to divide the participants is: Have you any experience in 

the entertainment business making games or movies? To examine if the gender plays a role in 

perceiving the emotions the same way, the participants were asked to fill in their gender. 

 

The emotions that the participants had to choose from were: 

● Happy 

● Frustrated 

● At ease 
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● Concerned 

● Angry 

● Comfortable 

● Bitter 

● Positive 

● Hurt 

● Irritated 

● Lonely 

● Proud 

● Exhausted 

● Afraid 

● Embarrased 

● Worried 

● Sad 

● Furious 

● Nervous 

● Cheerful 

● Determined 

● None of the above 

 

The last choice, none of the above, is not an emotions but where a choice in case the participant 

did not recognize an emotion from the animation.  

5.2 The Game 

Naar is a third person action adventure game set in the fantasy world of Al-Dunya. The player 

play as Mokhtar a wizard in training with the mission to dispatch the evil djinn, creatures that 

have invaded the world. The goal is to become stronger in order to finally defeat the leader of the 

djinn. 

 

5.2.1 The Character 

Mokhtar (Arabic meaning: Chosen) is a young wizard who is on the mission to save the world. 

He is powerful, has a short temper, always serious and has a strong feeling of justice, he is able 

to manipulate fire, dark and light. Mokhtar is a youngster who was forgotten by society, an 

outsider, never being able to fit in. He was different than the other children, he was the only one 

who had the ability to manipulate elements. He gained the name Al-Saher and people started to 

fear his strange powers. His powers were useless, until one day when Al-Dunya was invaded by 

djinns and he could finally make use of his powers and become loved by his people. 
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5.2.2 The team 

The game Naar is a project worked on by four people: one programmer and three artists. 

The Programmer worked with programming the game but mainly on A.I. 

Lead artist worked with 2D drawing and level design. 

3D artist worked with 3D modeling and animation. 

Lead game designer worked with the game design and animations. 

 

With the help of using a project we worked on before we do not need to make everything from 

scratch and can focus on adding a narrative element to the game. 

5.3 Process 

5.3.1 Software 

To bring forth animations we have a character modeled in Autodesk Maya and then rigged for 

animation in Autodesk 3DS Max. To start animating we import the model into Autodesk 

Motionbuilder where we use keyframe animation to animate the character. 

 

5.3.2 Animations used to portray feelings 

 

Anger, frustration and irritation, is used when the player character struggles to defeat a boss in 

the game that is too fast for him to hit with his attacks. 

● Angry Idle 

● Angry Long  Idle 

● Angry Run cycle 

 

Physically hurt and exhaustion is shown after the avatar has absorbed the powers. In this state he 

won't be able to run until a certain time has passed.  

● Hurt Idle (panting due to exhaustion) 

● Hurt walk 

 

To create these animations we recorded ourselves acting out these animation sequences as well 

as investigated the concept of body language and used the findings as a reference. We used body 

language as a tool in making the animations for the character, to help convey the player 

character's emotional state to the player. 

 

When the animations were completed, we used an online survey based on a questionnaire where 

we ask questions about how respondents interpreted the characters emotions. During this survey 

50 individuals participated. 
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5.3.3 Making the animations 

We exaggerated and used different amount of cues from body language to see how much we will 

need to exaggerate the movements of the character. Cues in body language are signs via body 

movement, facial expressions or voice tone that indicate emotion. One cue can suggest different 

feelings emotions, so more than one body cue is necessary to make it easier to see what emotion 

is portrayed.  

 

 
Figure 2: A screenshot of the angry run animation (Ali and Svensson, 2016) 

Figure 2 represent a still image of the angry run animation where we used three cues for anger. 

Clenched fists, raised shoulders and rapid body motions almost uncontrollable arm movements. 

The choice of cues is based on previous investigation in the subject and chosen according to 

emotional cues list (Reid, n.d.) (Plainthoughtworks.com, 2009).  (see figure 2) 

 

The cues for this animation were used to modify a pre existing run animation. It was done like 

that to see what you could do with small changes to pre existing animations to change the mood 

of a character. Figure 2 represent an animation that use few cues to suggest anger and frustration. 
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Figure 3: A screenshot of the angry long idle animation (Ali and Svensson, 2016) 

 

Figure 3 represent a long idle where the player character is stomping the floor in frustration, 

anger and irritation because he can't seem to defeat his enemy. (see figure 3) 

 

This animation use six cues for anger, double the amount of the previous one. The cues used for 

this animation is rapid body motion, stiff rigid posture, almost uncontrollable arm movements, 

raised shoulders, clenched fists, sudden movement of kicking or stomping. 

 

 
Figure 4: A screenshot of the angry idle animation (Ali and Svensson, 2016) 

Figure 4 represent an idle movement where the player character is inhaling and exhaling 

furiously. It is an angry and frustrated animation. (see figure 4) 
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This animation uses seven cues to show anger and frustration. The cues used are,  rapid body 

motion, stiff rigid posture, raised shoulders, clenched fists, shallow and rapid breathing, intense 

glare, sticking out the face and chest. 

 

“Shallow or rapid breathing indicate strong emotions” (Reid, n.d. p.1)  

 

 
Figure 5: A screenshot of the hurt idle animation (Ali and Svensson, 2016) 

The idle hurt animation need to portray an exhausted avatar, were the cues are depicted in his 

posture where he would be crouched forward and to exaggerate the cue, the avatar rest his hand 

on his breast area and the breathing motions are heavier and slower than the normal idle 

animation. (see figure 5) 
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Figure 6:  A screenshot of the hurt walk animation (Ali and Svensson, 2016) 

 

Figure 6 represent difficulties with his walking, the cues here are the same as before but with 

additions that portray his struggles more clearly. For each step he takes, the head movement 

follows the force of each step, reaching final destinations later than the foot, with quick abrupt 

stops and a following second step portray the lack of strength the character possess. (see figure 

6)  
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6. Results 

6.1 Survey participants 

 

The survey was available for participation in a 7 day period where there were a total of 50 

participants in the survey. 13 female, 28 male and 9 who did not answer on the gender question. 

The result showing distribution of participants across gender in % is shown in figure 7. 

  
Figure 7:    Pie Chart of the participants genders 

 

Figure 8 shows the distribution of respondents based on their background divided by: animation 

and gaming, gaming, only animation, and none of the above. There were 24 with background in 

animation and gaming, 18 with background in gaming, and 16 without any background of the 

previous choices. No participants answered with “only animation” as their background of choice. 
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Figure  8: Pie Chart of the participants background 

 

 

6.1.1 The Different Animation Sequences 

 

The results presented in figures from 9 to 18 shows the registered emotions experienced by the 

participants and gender specific choices registered for each animation. The survey questions 

about emotions where multiple choice answers. 

6.1.2 Animation 1, Angry Idle 

The average success rate of this animation from the scale of 1 to 5 was 4 for the answers fitted 

the emotions that the animation was meant to portray which were angry, furious and frustrated 

(see table 16).  
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Figure 9: Total numbers of answers per emotion on animation 1, Angry idle 
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Figure 10: Percentage of emotion chosen based on gender group, animation 1, Angry idle 

 

By observing the choices made by gender in figure 10, male participants had a higher percentage 

registered in angry emotions than females.  
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6.1.3 Animation 2, Hurt walk 

 

The emotion meant to be portrayed was hurt. The average success rate of this emotion from a 

scale of 1 to 5 was 3,9 for the emotions they chosen by the participants (see table 16 in 

Appendix). As shown in figure 11, 40 out of 50 of the participants recognized the animation as 

hurt. 

 
Figure 11: Total numbers of answers per emotion on animation 2, Hurt walk 
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Figure 12: Percentage of emotion chosen based on gender group, animation 2, Hurt walk.  

85,7% of the male participant registered this animation as hurt, only 69% of the females 

participants did the same. Whereas female participants registered more on the afraid emotion, 

38,5% of the females to 28,6% of the males registered it as afraid. (See figure 12) 
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6.1.4 Animation 3, Angry run 

The emotion that was meant to be portrayed was angry, however, the majority of the participants 

chose determined as their answer. 39 out of 50 participants recognized the animation as 

determined, 9 out of 50 recognized the animation as angry (see figure 13).  

The average success rate of this emotion from a scale of 1 to 5 was 3,5 (see table 16 in 

Appendix).  

 
Figure 13: Total numbers of answers per emotion on animation 3, Angry run 
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Figure 14: Percentage of emotion chosen based on gender group, animation 3, Angry run 

 

Both male and female participants registered almost equally at the same emotion, where 78,5% 

male participants registered and 76,9% female participant registered on the same emotion. 
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6.1.5 Animation 4, Angry long (Stomping) 

The average success rate of this emotion from a scale of 1 to 5 was 3,9 (see table 16 in 

Appendix). The emotion meant to be portrayed was angry and frustrated. 40 out of 50 

participants recognized the animation as angry and 32 out of 50 also recognized it as frustrated 

(see figure 15). 

 

 
Figure 15: Total numbers of answers per emotion on animation 4, Angry Long (Stomping) 
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Figure 16: Percentage of emotion chosen based on gender group, animation 4, Angry long (stomping) 

 

In figure 16, male participants registered more frequently on the emotions angry and frustrated 

than the female participants. 71,4% of the male participants registered frustrated and 85,7% as 

angry. Whereas the female participants registered 53,8% on frustrated and 61,5% on angry. 
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6.1.6 Animation 5, Idle Hurt 

The average success rate of this emotion from a scale of 1 to 5 was 3,96 (see table 16 in 

Appendix). The emotion meant to be portrayed was hurt. 32 out of 50 participants recognized the 

animation as hurt. 34 out of 50 participants recognized the animation as exhausted (see figure 

17). 

 
Figure 17: Total numbers of answers per emotion on animation 5, idle hurt 
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Figure 18: Percentage of emotion chosen based on gender group, animation 5, idle hurt 

  

Figure 18 shows the registered emotions for the animation idle hurt, male participants registered 

more on the emotion hurt whereas female participants registered more on the emotions 

exhausted and sad. For the emotion hurt 78,6% of the male recognized it as such whilst only 

46,1% of the females did the same. For the emotion exhausted 67,9% of the male recognized it 

as such whilst 69.2% of the females did the same.  
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6.2 Answer based on previous background 

 

Three categories of answers were registered based on previous experience regarding animations 

and games. Animation and gaming background, only gaming background and a no background 

in animation or gaming. 24 out of 50 were of the animation and gaming background group. 18 

out of 50 were of the only gaming background group. 16 out of 50 were of the no background in 

animation or gaming group. Figures 19 to 23 show what percentage of each group recognized an 

emotion for the animation stated on each figure. 
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Figure 19: Percentage of chosen emotion based on background group, animation 1, angry idle) 

 

In figure 19, participants with experience in gaming or animations and gaming registered more 

frequently on aggressive emotions like angry, frustrated and furiously. Of the no experience 

group, 31,2% registered frustrated and angry, 18,7% registered furiously. Of the animation and 
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gaming group, 54,2% registered frustrated, 58,3 registered angry, 29,2% registered furiously. Of 

the only gaming group, 66,7% registered frustrated, 55,6% registered angry and furiously. 

 
Figure 20: Percentage of chosen emotion based on background group, animation 2, hurt walk 

In figure 20, participants with experience in either gaming or gaming and animations registered 

more hurt than the overall percentage of inexperienced participants. Of the no experience group, 
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43,8% registered hurt. Of the animation and gaming group, 75% registered hurt. Of the gaming 

group, 83,3% registered hurt. 

 

 
Figure 21: Percentage of chosen emotion based on background group, animation 3, angry run. 

 

Participants with more experience in animation and gaming registered more in the emotion 

determined. Of the no experience group, 37,5% registered determined. Of the animation and 

gaming group, 83,3% registered determined. Of the gaming group, 72,2% registered determined. 
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Figure 22: Percentage of chosen emotion based on background group, animation 4, angry long 

(stomping) 

Figure 22 shows that of the no experience group, 25% registered frustrated, 43,8% registered 

angry. Of the animation and gaming group, 70,8% registered frustrated, 83,3% registered angry. 

Of the gaming group, 61,1% registered frustrated, 72,2% registered angry. 
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Figure 23: Percentage of chosen emotion based on background group, animation 5 idle hurt 

 

The figures above indicate that people with more experience more frequently registered the 

intended emotions on the animations portrayed. Of the no experience group, 12.5% registered 

hurt, 37,5% registered exhausted. Of the animation and gaming group, 66,7% registered hurt, 

83,3% registered exhausted. Of the gaming group, 77,8% registered hurt, 44,4% registered 

exhausted. 
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7. Analysis and discussion 

7.1 Analysis 

The analysis based on the results received from the questionnaire reveals that the emotions 

portrayed by the animations were understood, the success rate of the emotions portrayed on a 

scale from 1 to 5 revealed that all the animations (except Animation 3, Angry run) registered 

higher than 3. Our results could indicate that body language could work with good results using a 

faceless character, the majority of the respondents’ answers correlated with the intended emotion 

portrayed by the animations used in the survey.  

 

The animations that we made seemed to trigger the right response from the 

participants/observers in most occasions. The only animation that could be seen as a failure for 

its intended emotion portrayed is animation 3 which is the angry run animation. 78% of the 

participants chose determined and only 18% chose angry. The average success rating for this 

animation was a 3.5 on a scale of 1-5. These results show that it is an above average success for a 

determined run animation, but not for the intended emotion of anger. 

(A) Gender 

As mentioned in the article Sex differences in perception of emotion intensity in dynamic and 

static facial expressions (Biele and Grabowska, 2006), male participants tend to have an easier 

time recognising the more aggressive emotions in our animations, female participants often 

seemed to read less aggressive emotions from the animations. But regardless of the results we 

collected, the amount of female participants was only 18% of the overall participants in the 

survey. With more participants where the genders are divided equally in the survey we could 

receive better and more reliable results. 

 

Males more frequently excelled in registering the angry animations whereas female participants 

also did register the angry emotions but had a tendency to choose the less aggressive alternative 

such as, exhausted, happy and sad. The participants who did not answer on the gender specific 

question were ruled out of the gender specific calculations and therefore not displayed in the 

gender graphs. The successful rate is based on the answer that the participants chose based on the 

emotions they chose was delivered with the animation. 

(B) Previous experience 

The results indicate that the overall understanding of the emotions portrayed in the animations 

correlated with the intended emotions portrayed with the help of these animations regardless of 

previous background. 
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The result did not vary much whether the participants had prior experience regarding animation, 

the answers from individuals from the “no experience” category had an understanding of what 

kind of emotion each and every animation was portraying. 

 

There were slight differences between the participants who had experience with animation and 

gaming and people who only had experience in only gaming regarding the “hurt idle” animation, 

where they showed the differences in the emotions hurt and exhausted. Participants with 

experience in both registered more in exhausted than hurt, whereas participants who had 

experience with only gaming registered hurt more than exhausted. 

(C) Survey 

The survey could be improved by having an age question when asking about the participator. 

That would leave a possibility to observe if there is a correlation between recognizing emotion 

with age.  

But to receive more reliable results to analyze this correlation would require more participants. 

7.2 Discussion 

As authors we would have placed ourselves in the category “Animation and gaming”, since we 

could see that a lot of the answers from that category would correlate with our own answers. It 

could mean that we are biased with the answers that we have because of us being indoctrinated 

with the way we have learned how animations and body language should be presented, which 

could mean that we exclude how people with no experience with animation in our everyday 

animations and follow “rules” set up by leading animators. But at the same time there is another 

issue to consider. Our animations may make more sense if we had put them in the right context, 

if the participants would be able to observe the whole scene instead of only cut outs of the in-

game sequence, they may had answered differently in our survey. 

(A) Animations portrayal of emotions 

On the four animations that can be seen as a success of portraying the intended emotion the 

average success rating was ranging from 3.9-4.1 on a scale of 1-5. It is not a perfect portrayal of 

the intended emotions, but they were recognized as intended. It was only animation 3 that was 

not perfectly recognized as the intended emotion. 

 

The four animations that was considered as succeeding in portraying one or several emotions 

using body language, showed that the emotions intended for the specific animations were picked 

54-80% of the time.  

(B) Animation 3 the least successful 

The animation cannot be seen as a success for the intended emotion of anger. It can however be 

seen as an ok animation for determined. 78% of the participants recognized the animation as 
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determined. Determined could be a part of an angry run animation, but as only 18% of the 

participants chose anger it cannot be seen as such.  

 

What could have been the cause of this is that the body of the character moves a lot in the 

animation and it can be hard to read the body language cues that are supposed to tell anger. This 

could be solved with exaggerating the body language even more. However if it is still hard to 

read the intended emotion the problem could also be solved with facial expressions. This would 

not work with our character however as his face is mostly hidden. 

(C) Animation 1 the next to least successful 

Animation 1 had the next to lowest correct pick rate of the five animation with 54-60% of the 

votes for the intended emotions, angry, frustrated and exhausted. And the emotions irritated and 

furiously that could arguably be supporting emotions for anger and frustration were chosen 38% 

irritation and 40% furiously, by the participants. Animation 1 is not a total success but is chosen 

by the majority of the participants. It could be improved and chosen more often if the animation 

would be more exaggerated for the intended emotions. 

(D) Animation 2 and 4 the most successful animation 

Animation 2 intended to portray the character being hurt while walking. 80% of the participants 

chose hurt, with a success rating of portrayal by the participants of 3.9. This can bee seen as a 

success as the vast majority of the participants chose the intended emotion.  

 

Animation 4 intended to portray the character as angry and frustrated, angry were picked by 

80% of the participants and frustrated by 64%. With a success rating of portrayal by the 

participants of 3.9. This can be seen as a success as well as the vast majority of the participants 

chose the intended emotions.  

 

These animations were more exaggerated and used more cues using body language for the 

intended emotions than animation 1 and 3 were. And the results are telling us that the higher 

exaggeration could be the result of these animations getting a higher correct pick rate. 
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8. Conclusions 

 

The purpose of this thesis was to answer the question “Can we with the help of the avatar's body 

language make the user understand his emotional state?” after viewing the question form we 

can conclude that we were able to make the user understand the avatar's emotional state through 

his body language. Even though the avatar had a covered face, which rendered facial expressions 

useless, the portrayal of his emotions was successful to some extent. The results tell us the higher 

exaggeration could be the result of these animations getting a higher correct pick rate. According 

to this study, it is possible to portray most of the emotions to the player using only body language 

in the animations. 

 

The animations that used more cues and exaggeration were more easy to read than those that 

used less cues. And to improve the success rate of the user's emotion recognition through the 

character body language, we could exaggerate it more. Similarly, we should try to use more clues 

in body language so that the intended feeling got better readability. 

 

The angry run animation, animation 3, did portray an emotion, just not the one intended. The 

participants recognized it as determined. The intended emotion was angry. 39 out of 50 

participants recognized the animation as determined, and only 9 recognized it as angry. Due to 

the amount of rapid movements it may have been harder for the participants to read the angry 

cues. 

 

More research has to be done regarding if and how genders understand body language 

differently, and a greater quantity of participants is necessary to receive more accurate results. 

Further to strengthen the understanding of the portrayal of emotions through body language, 

future research should involve context sensitive information like the environment the character is 

placed in, or what happened prior to the emotion which resulted in that bodily expression. 
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Appendix 

 

Video recordings 

The video recordings of the animations used in the survey. 

 

Animation 1 

https://www.youtube.com/watch?v=cHlEcAw9-mU 

 

Animation 2 

https://www.youtube.com/watch?v=uAygQuKiUws 

 

Animation 3 

https://www.youtube.com/watch?v=t-636QAyLAs 

 

Animation 4 

https://www.youtube.com/watch?v=iAN73JYg2b0 

 

Animation 5 

https://www.youtube.com/watch?v=xa9b7Wm0HHk 
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Tables 

Animation 1 Tables 

Table 1. The total answers on each emotion on animation 1. 

 

Happy 0 

Frustrated 30 

At ease 2 

Concerned 6 

Angry 29 

Comfortable 1 

Bitter 7 

Positive 0 

Hurt 6 

Irritated 19 

Lonely 1 

Proud 0 

Exhausted 27 

Afraid 1 

Embarrased 0 

Worried 1 

Sad 1 

Furious 20 

Nervous 3 

Cheerful 0 

Determined 14 

None of the 

above 0 
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Table 2. The percentage of answers on each emotion based on gender for animation 1. 

 

 Female Male 

Happy 0 0 

Frustrated 46.15384615 75 

At ease 33.33333333 0 

Concerned 7.692307692 14.28571429 

Angry 53.84615385 64.28571429 

Comfortable 7.692307692 0 

Bitter 15.38461538 17.85714286 

Positive 0 0 

Hurt 7.692307692 17.85714286 

Irritated 38.46153846 50 

Lonely 7.692307692 0 

Proud 0 0 

Exhausted 53.84615385 50 

Afraid 7.692307692 0 

Embarrased 0 0 

Worried 0 3.571428571 

Sad 0 3.571428571 

Furious 30.76923077 53.57142857 

Nervous 7.692307692 7.142857143 

Cheerful 0 0 

Determined 23.07692308 32.14285714 

None of the 

above 0 0 
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Table 3. the percentage of answers on each emotion based on backgrounds for animation 1. 

 

 

Animation 

and gaming Gaming 

Not one of the 

above 

Happy 0 0 0 

Frustrated 54.16666667 66.66666667 31.25 

At ease 4.166666667 5.555555556 0 

Concerned 8.333333333 11.11111111 12.5 

Angry 58.33333333 55.55555556 31.25 

Comfortable 0 5.555555556 0 

Bitter 12.5 16.66666667 6.25 

Positive 0 0 0 

Hurt 12.5 11.11111111 6.25 

Irritated 37.5 38.88888889 18.75 

Lonely 0 5.555555556 0 

Proud 0 0 0 

Exhausted 58.33333333 44.44444444 31.25 

Afraid 0 5.555555556 0 

Embarrased 0 0 0 

Worried 4.166666667 0 0 

Sad 0 0 6.25 

Furious 29.16666667 55.55555556 18.75 

Nervous 4.166666667 11.11111111 0 

Cheerful 0 0 0 

Determined 33.33333333 22.22222222 12.5 

None of the 

above 0 0 0 
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Animation 2 Tables 

 

Table 4. The total answers on each emotion on animation 2. 

 

Happy 0 

Frustrated 0 

At ease 1 

Concerned 8 

Angry 0 

Comfortable 0 

Bitter 0 

Positive 0 

Hurt 40 

Irritated 0 

Lonely 11 

Proud 0 

Exhausted 9 

Afraid 16 

Embarrased 2 

Worried 5 

Sad 7 

Furious 0 

Nervous 12 

Cheerful 0 

Determined 1 

None of the above 2 
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Table 5. The percentage of answers on each emotion based on gender for animation 2. 

 

 0 0 

Frustrated 0 0 

At ease 7.692307692 0 

Concerned 15.38461538 17.85714286 

Angry 0 0 

Comfortable 0 0 

Bitter 0 0 

Positive 0 0 

Hurt 69.23076923 85.71428571 

Irritated 0 0 

Lonely 15.38461538 28.57142857 

Proud 0 0 

Exhausted 0 28.57142857 

Afraid 38.46153846 28.57142857 

Embarrased 7.692307692 3.571428571 

Worried 15.38461538 3.571428571 

Sad 7.692307692 21.42857143 

Furious 0 0 

Nervous 23.07692308 28.57142857 

Cheerful 0 0 

Determined 0 3.571428571 

None of the 

above 0 7.142857143 
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Table 6. the percentage of answers on each emotion based on backgrounds for animation 2.  

 

 

Animation 

and gaming Gaming 

Not one of the 

above 

Happy 0 0 0 

Frustrated 0 0 0 

At ease 0 5.555555556 0 

Concerned 4.166666667 22.22222222 18.75 

Angry 0 0 0 

Comfortable 0 0 0 

Bitter 0 0 0 

Positive 0 0 0 

Hurt 75 83.33333333 43.75 

Irritated 0 0 0 

Lonely 25 22.22222222 6.25 

Proud 0 0 0 

Exhausted 20.83333333 22.22222222 0 

Afraid 29.16666667 38.88888889 12.5 

Embarrased 8.333333333 0 0 

Worried 8.333333333 5.555555556 12.5 

Sad 16.66666667 11.11111111 6.25 

Furious 0 0 0 

Nervous 12.5 33.33333333 18.75 

Cheerful 0 0 0 

Determined 0 5.555555556 0 

None of the 

above 4.166666667 5.555555556 0 
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Animation 3 Tables 

 

Table 7. The total answers on each emotion on animation 3. 

 

Happy 1 

Frustrated 2 

At ease 2 

Concerned 5 

Angry 9 

Comfortable 2 

Bitter 2 

Positive 6 

Hurt 0 

Irritated 0 

Lonely 0 

Proud 4 

Exhausted 0 

Afraid 3 

Embarrased 0 

Worried 2 

Sad 0 

Furious 8 

Nervous 1 

Cheerful 1 

Determined 39 

None of the 

above 3 
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Table 8. The percentage of answers on each emotion based on gender for animation 3. 

 

 Female Male 

Happy 0 3.571428571 

Frustrated 0 7.142857143 

At ease 0 7.142857143 

Concerned 0 10.71428571 

Angry 15.38461538 21.42857143 

Comfortable 0 7.142857143 

Bitter 0 7.142857143 

Positive 7.692307692 10.71428571 

Hurt 0 0 

Irritated 0 0 

Lonely 0 0 

Proud 0 14.28571429 

Exhausted 0 0 

Afraid 15.38461538 3.571428571 

Embarrased 0 0 

Worried 0 7.142857143 

Sad 0 0 

Furious 15.38461538 17.85714286 

Nervous 7.692307692 0 

Cheerful 0 3.571428571 

Determined 76.92307692 78.57142857 

None of the 

above 15.38461538 3.571428571 
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Table 9. the percentage of answers on each emotion based on backgrounds for animation 3.  

 

 

Animation 

and gaming Gaming 

Not one of the 

above 

Happy 0 0 6.25 

Frustrated 4.166666667 5.555555556 0 

At ease 4.166666667 5.555555556 0 

Concerned 8.333333333 5.555555556 12.5 

Angry 20.83333333 16.66666667 6.25 

Comfortable 0 5.555555556 6.25 

Bitter 4.166666667 5.555555556 0 

Positive 16.66666667 0 12.5 

Hurt 0 0 0 

Irritated 0 0 0 

Lonely 0 0 0 

Proud 4.166666667 5.555555556 12.5 

Exhausted 0 0 0 

Afraid 4.166666667 5.555555556 6.25 

Embarrased 0 0 0 

Worried 8.333333333 0 0 

Sad 0 0 0 

Furious 16.66666667 22.22222222 0 

Nervous 0 5.555555556 0 

Cheerful 0 0 6.25 

Determined 83.33333333 72.22222222 37.5 

None of the 

above 8.333333333 5.555555556 0 
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Animation 4 Tables 

 

Table 10. The total answers on each emotion on animation 4. 

 

Happy 1 

Frustrated 32 

At ease 0 

Concerned 0 

Angry 40 

Comfortable 0 

Bitter 7 

Positive 1 

Hurt 0 

Irritated 0 

Lonely 0 

Proud 1 

Exhausted 0 

Afraid 0 

Embarrased 0 

Worried 1 

Sad 1 

Furious 16 

Nervous 1 

Cheerful 0 

Determined 4 

None of the 

above 0 
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Table 11. The percentage of answers on each emotion based on gender for animation 4. 

 

 Female Male 

Happy 7.692307692 0 

Frustrated 53.84615385 71.42857143 

At ease 0 0 

Concerned 0 0 

Angry 61.53846154 85.71428571 

Comfortable 0 0 

Bitter 7.692307692 21.42857143 

Positive 7.692307692 0 

Hurt 0 0 

Irritated 0 0 

Lonely 0 0 

Proud 7.692307692 0 

Exhausted 0 0 

Afraid 0 0 

Embarrased 0 0 

Worried 0 3.571428571 

Sad 0 3.571428571 

Furious 30.76923077 39.28571429 

Nervous 0 3.571428571 

Cheerful 0 0 

Determined 7.692307692 10.71428571 

None of the 

above 0 0 
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Table 12. the percentage of answers on each emotion based on backgrounds for animation 4. 

 

 

Animation 

and gaming Gaming 

Not one of the 

above 

Happy 0 5.555555556 0 

Frustrated 70.83333333 61.11111111 25 

At ease 0 0 0 

Concerned 0 0 0 

Angry 83.33333333 72.22222222 43.75 

Comfortable 0 0 0 

Bitter 16.66666667 16.66666667 0 

Positive 0 5.555555556 0 

Hurt 0 0 0 

Irritated 0 0 0 

Lonely 0 0 0 

Proud 0 5.555555556 0 

Exhausted 0 0 0 

Afraid 0 0 0 

Embarrased 0 0 0 

Worried 0 0 6.25 

Sad 0 0 6.25 

Furious 29.16666667 44.44444444 6.25 

Nervous 0 0 6.25 

Cheerful 0 0 0 

Determined 0 0 25 

None of the 

above 0 0 0 
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Animation 5 Tables 

 

Table 13. The total answers on each emotion on animation 5. 

 

Happy 0 

Frustrated 1 

At ease 0 

Concerned 3 

Angry 1 

Comfortable 0 

Bitter 2 

Positive 0 

Hurt 32 

Irritated 0 

Lonely 0 

Proud 0 

Exhausted 34 

Afraid 1 

Embarrased 0 

Worried 3 

Sad 6 

Furious 0 

Nervous 2 

Cheerful 0 

Determined 0 

None of the 

above 0 
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Table 14. The percentage of answers on each emotion based on gender for animation 5. 

 

Happy 0 0 

Frustrated 0 0 

At ease 0 0 

Concerned 7.692307692 3.571428571 

Angry 0 0 

Comfortable 0 0 

Bitter 0 7.142857143 

Positive 0 0 

Hurt 46.15384615 78.57142857 

Irritated 0 0 

Lonely 0 0 

Proud 0 0 

Exhausted 69.23076923 67.85714286 

Afraid 0 3.571428571 

Embarrased 0 0 

Worried 0 10.71428571 

Sad 23.07692308 10.71428571 

Furious 0 0 

Nervous 0 7.142857143 

Cheerful 0 0 

Determined 0 0 

None of the 

above 0 0 
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Table 15. the percentage of answers on each emotion based on backgrounds for animation 5. 

 

 

Animation 

and gaming Gaming 

Not one of the 

above 

Happy 0 0 0 

Frustrated 0 0 6.25 

At ease 0 0 0 

Concerned 0 11.11111111 6.25 

Angry 0 0 6.25 

Comfortable 0 0 0 

Bitter 4.166666667 5.555555556 0 

Positive 0 0 0 

Hurt 66.66666667 77.77777778 12.5 

Irritated 0 0 0 

Lonely 0 0 0 

Proud 0 0 0 

Exhausted 83.33333333 44.44444444 37.5 

Afraid 0 0 6.25 

Embarrased 0 0 0 

Worried 4.166666667 0 12.5 

Sad 12.5 11.11111111 6.25 

Furious 0 0 0 

Nervous 4.166666667 0 6.25 

Cheerful 0 0 0 

Determined 0 0 0 

None of the 

above 0 0 

0 

0 
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Average success rate table 

Table 16. The average success rate on the animation that the participants chose for the emotions 

they had picked. 

Animation 1 4.0625 

Animation 2 3.913043478 

Animation 3 3.510204082 

Animation 4 3.918367347 

Animation 5 3.96 

 

 

 

 


