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Abstract 
 

Animation synthesizers uses software to among other things generate idle animations 
for character agents. Some projects do not have the capability or the funds to use such 
software. To solve the problem the character agent needs a large enough animation 
library to preserve the suspension of disbelief. The question is how large of a library? 
This thesis purpose is to study the correlation between the characters level of 
believability and number of different animations.  The method used was a quantitative 
study where the participants were divided into four groups. Each group observed a 
different version of the prototype where the independent variable was the number of 
idle animations the character agent had. The dependent variable that were used to 
measure on each groups was a ordinal scale that ranged between 1 to 6 were 3 and 
lower represented degrees of unbelievable behavior and 4 and higher represented 
degrees of believable behavior of the character. After the study was made the result 
showed that the groups with three and four types of animations gave a median score in 
the believable category.  

Keywords: believability, idle, agent, animation 

  



Table of Contents 

1	 Introduction ........................................................................................................ 1	

2	 Background ........................................................................................................ 2	
2.1	 Video games ............................................................................................................. 2	
2.2	 Serious games .......................................................................................................... 2	
2.3	 Character agents within serious games ................................................................... 3	
2.4	 Examples of conversational agent software: Cosmo, Greta and MIRALab’s 
animation synthesizer .......................................................................................................... 4	
2.5	 Believability ............................................................................................................... 4	

2.5.1	 Acts of believable behaviour ........................................................................................... 5	
2.5.2	 Idle behavior .................................................................................................................... 6	

3	 Problem .............................................................................................................. 7	
3.1	 The clients ................................................................................................................ 7	
3.2	 The prototype ........................................................................................................... 7	
3.3	 Goal and purpose ..................................................................................................... 7	
3.4	 Method ...................................................................................................................... 7	

4	 Developing the prototype ............................................................................... 10	
4.1	 The character ......................................................................................................... 10	

4.1.1	 Concept ......................................................................................................................... 10	
4.1.2	 Model and animation rig ................................................................................................ 11	

4.2	 The animations ....................................................................................................... 12	
4.3	 Projection test ......................................................................................................... 14	

5	 Results .............................................................................................................. 16	
5.1	 The surveys ............................................................................................................ 16	
5.2	 The groups ............................................................................................................. 16	

6	 Conclusions ..................................................................................................... 20	
6.1	 Analysis .................................................................................................................. 20	
6.2	 Summary and conclusions ..................................................................................... 20	
6.3	 Discussion .............................................................................................................. 21	
6.4	 Future works ........................................................................................................... 21	

References .............................................................................................................. 22	
 

 

 



 1

1 Introduction 

Animation synthesizers uses software to, among other types of animations, generate idle 
animations for character agents. But in some projects they aren’t a viable option, either 
because they can’t be used within the program or can't afford to use such software. Instead 
the character agent would then need a large enough animation library to preserve the 
suspension of disbelief, but then the question is how large? This thesis had the purpose to 
make a study to see correlation between the characters level of believability and number of 
different idle animations. If there is some correlation, the result could give a recommended 
number of animations to make a character believable for situations when an animation 
synthesizer cannot be used. That is the practical interest for conducting this kind of study. 
The scientific value that can be gained through studying this problem is to further develop 
our understanding how participants perceive the behavior of character agents. 

The case used for the thesis is the museum Livrustkammaren (the royal armoury) in the 
royal palace in Stockholm. The museum wanted a female-knight character that were 
interacteble, to be projected onto a wall to complement the knights club and that can be 
further developed to be used for movie clips and games. The project contained a 
conversational agent character who only communicated by body language, therefore mute 
and had a covered face. For the character I made four different idle animations that were 
used for the study.  

The method I used was a quantitative study where the participants were divided into five 
groups. Each of the groups observed a different version of the prototype where the different 
variable was the number of idle animations the character agent had. The participants were 
asked to answer how believable the character agent’s behavior is on an ordinal scale.  
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2 Background 

2.1 Video games 
The term "video game" can be defined as subcategories of games that are mediated by 
computers. There is also a difference between play and game. Just like in play, games are a 
participatory form of entertainment and allows for pretending. But games have a set of rules, 
a goal to be obtained and is set in a context (Adams, 2010). 

There is no unanimous decision of when video games started or witch one of them is the first 
video game, since there is no clear definition of what constitute the beginning of video 
games. Although there have been some suggested games to be considered the beginning of 
video gaming they are dependent on their own criteria of the “first video game”. Many credit, 
Spacewar! (1962) as the first video game, but some credit the first commercially available 
video game, Computer space (1971), as the first. But these two games were still obscure to 
the general public, so a true beginning could the first game system for use at home, Odyssey 
by Magnavox (1972) or the first commercial game success PONG in 1972. It is really up to 
your interpretation of the term "video game", a term first appearing in 1973 (Wolf & Perron, 
2003). 

Video game theory formed just before the 2000's and became a field of study for academic 
institutions and had several conferences. At the beginning videogames were, as a field of 
study, studied in the same manners as other media like film and literature. This is because 
video games have aspects in common with other media. Now video games are studied as a 
specific form of media and with different approaches (Wolf & Perron, 2003). 

2.2 Serious games 
The term "serious game" is used in several different fields of studies like computer science, 
psychology, cultural studies, pedagogy and more. Even though, or maybe even because of, 
the term is shared between so many different fields of study, it is a term that does not have a 
solid definition. When the term "serious games" first was coined by Clark Abt in 1970 
(Breuer & Bente, 2010) he gave the definition that serious games were a game with a careful 
planned educational purpose. This was coined when commercial electronic video games still 
were new so his definition focus is on games in general and is limited it to education (Breuer 
& Bente, 2010).   

Now one of the generally agreed definitions of serious games was made by Ben Sawyer. He 
defines it as a game that has another designed purpose then pure entertainment.  This 
definition is not very far from Abt's definition although there are some differences. Today 
serious games mainly focus on the videogame media. The modern term is also not only 
focused on education as the purpose. Serious games can also be about rehabilitation, 
simulation and many other purposes (Breuer & Bente, 2010).  

Serious games are sometimes confused with its close relatives like e-learning and 
entertainment education (see fig.1) As described in the figure below serious games have 
distinctive features that separates it from its neighbor. Serious games include elements of all 
of its neighbors but also reach outside the entertainment education sphere (Breuer & Bente, 
2010). 
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Figure 1 The relationships between serious games and its closest relatives. This study is within 

serious games since the study is about game technology without entertainment purposes as its only 
focus. This study also is not about an explicit focus on education through games. Therefore I argue 

that this study can be placed within serious games but outside of the sphere of entertainment 
education (Breuer & Bente, 2010, p. 11). 

2.3 Character agents within serious games 
Haake (2009) gives a structured definition between different categories of software agents 
and their subcategories. He first defines several criteria’s of what an agent is and they are; 
"acts or exerts power", "that produces or is capable of producing an effect" (Haake, 2009, p. 
9) and "a computer application designed to automate certain tasks" (Haake, 2009, p. 9). 
These are pretty broad terms of what defines an agent. Haake (2009) defines a subcategory 
that is called "intelligent agents" that are automated agents with some ability of making 
decisions or other aspects of intelligence.  

There are also embodied character agents that are self-operated humanoids who also are 
intelligent agents.  These are what Haake calls "embodied virtual characters" and are human 
artifacts with human cognitive behavior. It is hard to define this type of agent but there are 
three criteria to easier define them: 

 They are agents (controlled by software) and not avatars (controlled by human). 
 They can be identified by four subtypes of agents: conversational agents, affective 

agents, relational agents and pedagogical agents. 
 They have the capacity to adapt to input from human interactions. 

For this thesis we will focus on one of these subcategories of embodied virtual characters, the 
conversational agent. A conversational agent is an interactive agent who can in some way 
communicate. This doesn’t have to be a verbal communication, nonverbal communications 
also counts. The nonverbal communication doesn't have to be in gestures but can also be text 
or other interfaces (Cassell, 2000). 
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2.4 Examples of conversational agent software: Cosmo, Greta and 
MIRALab’s animation synthesizer 

Cosmo is an embodied agent developed in North Carolina State University’s IntelliMedia 
Initiative in 1997 (Johnson, Rickel & Lester, 2000) who has the role of being an advisor 
about surfing the internet as a virtual worlds with routers and networks. The agent Cosmo 
was made to look more like a creature rather than a human. But Cosmo was given a face, 
hands and articulate antennas to be able to communicate feelings. These are important 
features for Cosmo to have since he worked on a framework of emotive behavior and full-
body movement (Lester, et al., 2000). 

The embodied conversational agent Greta was implemented during the EU Semaine project. 
The Greta head animation system is a 3D head of a female that is capable of high level acts of 
communication with a user. The system uses multiple models like head movement, eyes 
movement and face movement to create an animation output. This makes Greta head 
animation system versatile in facial expression (Bevacqua, et al., 2007). 

University of Geneva's MIRALab have developed an animation synthesizer for humanoid 
character agents. The synthesizer works as a blending engine that blends different 
animation-tracks. The idle animation blending blends different posture and centre of gravity 
to generate what looks like spontaneous motions. Also by using a character database the 
animations can be personalized to a specific character (Egges, Visser & Magnenat-Thalmann, 
2008).  

2.5 Believability 
Believability often gets confused with realism, especially within computer graphics. 
Believability and realism are hard terms to define since it changes from subject to subject 
and person to person (Loyall, 1997). Within videogames and character agents social 
believability it is about suspension of disbelief and not realism. This is because with the very 
nature of videogames the user knows that it is not real life and the characters within the 
games are being controlled by a perfect mathematical game engine.  Since real human beings 
does not act in a perfect binary fashion the creator must find a compromising level where the 
character agent acts more socially believable (Dorgoly, 2013). There is a list of attributes for 
believability for embodied agents created by Loyall (1997), these are:  

 Personality 
 Emotion 
 Self motivation 
 Change 
 Social relationships 
 Consistency 
 Illusion of life 

o Goals and pursuit of them 
o Reactive and responsive 
o Situated 
o Mind and body 
o Integrated behavior 
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Loyall's (1997) list of attributes is in essence a list of what will make a character feel like you 
are interacting with a human. To give a character human emotions, a distinct personality, 
change over time like people do etc. Loyall argues that characteristics and the factors for 
believability are placed directly into a character by the creator and when they are planted 
they will be seen as believable. But the last criteria "Illusion of life" is a bit unclear when it 
comes to what criteria they are. They should also not be confused with one of the Disney's 
animation principles (described in chapter 4.2) that is also sometimes called illusion of life. 
Loyall has also divided his "illusion of life" criteria in to sub-categories (Loyall, 1997): 

Goals and pursuit of them: The character needs to have goals and a drive to accomplish 
them. 

Reactive and responsive: The characters needs to be aware of its surroundings and be 
able to respond quick enough. 

Situated: The character needs to be able to adapt to changes in its environment and take 
appropriate action. 

Mind and body: The character needs an appropriate body type and physical attributes for 
its traits; it also needs the right psychological traits. This is very dependent on the 
personality. 

Integrated behavior: The character needs behavior patterns that reflect its personality, 
physical and psychological traits. 

2.5.1 Acts of believable behaviour 
When interacting with a character in a game engine the character agent’s motional actions 
have effect on their believability. Their behavioural actions can be divided into two groups: 
deictic believability and emotive believability. The deictic believability is about the character 
agent’s physical and temporal clarity when communicating and there are three main objects 
to be believable (Lester, et al., 2000): 

 Lack of ambiguity: The communication must be clear and not be obstructed or 
have mixed signals.  

 Immersive: This means that the character agent should be aware of its physical 
surroundings.  

 Pedagogical soundness: The agent should use its environment surrounding him 
to support their message. This gives them an illusion of not just existing within a 
vacuum. 

The emotive believability is effected by the character agents’ way of expressing their internal 
emotions. Their ways of expressing their emotions can be categorised into categories of the 
message they want to communicate. One example of this categorisation is the different 
emotive acts given to the conversational agent Cosmo (chap. 2.4.1). Cosmos emotive acts 
were categorized into four different categories (Lester, et al,. 2000):  

 Congratulatory act: These were expressions like applauding and showing 
happiness to motivate and telling the user that they had done a task correctly. 
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 Causal act: These acts are the normal behavior for the character when being 
interacted with. They show the user an illusion of having a personality and what 
mood they are in. 

 Deleterious effect: These acts were the opposite of the congratulatory acts. These 
acts showed Cosmo sad and gave a body language of sadness to generate empathy. 

 Background and assistance: These are ambient movements and body language 
to give the illusion that Cosmo does live outside the interactions by the user. 

Note that these acts of behavior align with Loyall's (1997) "illusion of life" definition of 
believability (chapt. 2.5). This is because, as with Loyalls “illusion of life” attributes in a 
character, these emotive acts have the same purpose of giving a digital character a believable 
personality and behavior.  

2.5.2 Idle behavior 
Idle behavior could be seen as a subcategory under background and assistance acts of 
behavior as mentioned in chap. 2.5.1.  The purpose of idle behaviors is to give a character the 
illusion that it is living outside of the user’s interactions. Without these animations the 
characters is perceived as lifeless and robotic and breaks the believability. This is because 
motionless animal in nature is unnatural (Egges & Magnenat-Thalmann, 2005). 

Egges et.al defines in their paper Example-Based Idle Motions in a Real-Time Application 
that there are three types of behavior when idling. These are posture shifts, continuous small 
posture variations and supplemental idle motions (Egges, Visser & Magnenat-Thalmann, 
2008). 

Posture shifts is the type of idle behavior that deals with the characters posture over time. 
Generally it is about shifting from one posture to another. This could include when the 
character changes the point of balance, sitting down or moving a leg. Continuous small 
posture variations are the constant small alterations in a characters movement. These could 
for example movements like breathing, leaning to maintain maintaining balance and 
blinking. Supplemental idle motions are typically animations for the character that does not 
change the point of balance and usually interacts with its own body. This could for example 
be animations like removing hair from the face, straightening a shirt and resting a hand on 
the hip (Egges, Visser & Magnenat-Thalmann, 2008). 

It is important that the character that these idle animations are applied on have a distinct 
personality and emotional state (Egges & Magnenat-Thalmann, 2005). 
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3 Problem 

3.1 The clients 
The client for this thesis is the museum Livrustkammaren (the royal armoury) in the royal 
palace in Stockholm. The museum was established in the year 1628 by the Swedish king 
Gustavus Adolphus and is today the oldest museum in Sweden. The royal armoury preserves 
and exhibits weapons, armour and clothing from the Swedish royal families. The museum 
has a club for children called “the knights club” were the museum manages activities. 

3.2 The prototype 
The royal armoury wants an interactable female-knight character that has the capability to 
be projected onto a wall to complement the knights club. They also want that it can be 
further developed to be used for movie clips and games. For this thesis the prototype will 
consist of a rigged character with an animation library. 

3.3 Goal and purpose 
The MIRALab's animation synthesizer uses software to generate idle animations for 
character agents. But when a learning environment can't use or can't afford to use such 
software, like the conversational agent projected on a museum wall with its limited budget, 
the idle animations risk looking repetitive and therefore ruining the suspension of disbelief. 
The character needs a large enough animation library to preserve the suspension of disbelief, 
but how large? 

For this thesis my goal is to create a conversational agent that is animated with a library of 
idle animations. For this project the conversational agent character only communicate by 
body language, as it is mute and has a covered face. For the character I made four different 
idle animations. The purpose of this thesis study was to see a correlation between the 
characters level of believability and number of different animations. This was to see some 
correlation that could give a recommended number of animations to make a character 
believable. Also the scientific purpose was to study participant’s perception of character 
agents in serious games and entertainment games. Why I chose to make four idle animations 
and not more were because the time constraint. Although with that said I believed that four 
animations are a sufficient number to be able to draw a conclusion after the experiment were 
completed. 

The research question for this thesis was therefore: 

What is the nature of the correlation between character believability and number of idle 
animations? 

3.4 Method 
The method I used to conduct this study was a quantitative study where the participants 
were divided into five groups. Each group observed a different version of the prototype 
where the different variable was the number of idle animations the character agent had.  
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I was inspired by the methodology used by Selvarajah and Richards (2005) in their article 
The Use of Emotions to create Believable Agents in a Virtual Environment. That article 
describes their study where the subject took part of a virtual cocktail party for a set time 
limit. In the cocktail party the agents had different emotions and the subjects had three 
moments in the study were they had to log on a thermometer scale how effected they were. 
This was to measure interaction over time. Also they observed the participants during the 
testing sessions. 

For my study, instead of the subjects participating in a virtual environment, the characters 
were supposed to be projected life-sized on a wall like its intended use of the client. For this 
study this showed to not be a viable option though because of the quality of projectors that I 
could use and time resources. Instead the characters were shown to the participants on a 
monitor screen. The subjects were asked to answer how believable the character agent’s 
behavior is on an ordinal scale. Although asking the question "How believable was the 
character?" is not a good question to ask during the test in my opinion: The question is too 
broad and believability, if not well defined beforehand, can have different meanings to 
different subjects. A better way to conduct this experiment is too narrow in on a specific 
aspect on believability and ask a question for example "how natural did you feel the 
characters animations were?” In this study the narrowed down focus of the believability were 
on the change and integrated behavior for the character. 

Each group of participants would have a different variety of animation clips to the characters 
behavior (seen in table 1). Group 1 only had animation A in its characters animation library, 
group 2 had animation A and B and so on. After the testing on the participants he collected 
data was then evaluated to see if there is any correlation between number of animated 
reactions and believability and to see what that nature was. 

Table 1 Table over the four different versions of the prototype. Each group got their own version of 
the prototype were different versions had a different number of variation in animations.  

 animations 

Group 1 A 

Group 2 A, B 

Group 3 A, B, C 

Group 4 A, B, C, D 

 

There were disadvantages with conducting the study this way. One was that the subject 
groups would be best with consisting of identical participants. For example if one group 
consisted of five adults and five children then the rest of the groups should also consist of the 
same. This put a stress on the selectivity of the groups, unless the groups were homogeneous. 
Five groups are also many to find subjects for. If the groups consist of ten subjects then it is 
40 subjects to find. The big advantage to this method is that it would give good data for 
correlation analysis. 

One way of solving these hinders is to have the same group test all of the versions and let 
them compare the latest version to the first one that acts then like a control version. The big 
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disadvantage that I saw by conducting the testing that way is the objectivity of the subject. I 
believed that using the first version (Group 1 in table 1) as a control version and letting the 
subjects play that before another version will help against that problem. 

Another disadvantage of this method that must be taken into consideration is how to make 
the individual animations of the same quality. This could be a problem for example if 
animation C in table 1 is of significantly higher quality than the rest of the animations.  This 
could risk affecting the study by making group 3 and forward to see the character as more 
believable because of the individual animation and not because of the number of the 
animations. To prevent this I made a pilot test of the animations to assess their quality. 
During the pilot test four participants were in a random order to watch the individual 
animations and score them on a scale of 1-5 were 5 is the best. After the pilot study the 
results might look like the example in table 2. I would in that situation then remove 
animation A and C and replace them with new animations. The new animations would then 
be tested to see if they have similar quality as the other animations.  

Table 2 Example of the animations average score after pilot test. 

Animations Average score 

A 1 

B 4 

C 5 

D 4 
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4 Developing the prototype 

4.1 The character 

4.1.1 Concept 
Before the character could the modelled in 3D there needed to be an idea of who this 
character is and what it looks like. Before I started the project I knew that the character was 
going to be a female knight from the 15th century. The reason why this character is a female 
knight is because it was wished by the clients. Historically only males received the title of 
knight. For this study of behavioural believability the historical inaccuracy didn't pose a 
problem for believability. That the character is a female knight didn't change the design of 
the armour nor the design of the arming jacket. The only big change the gender made to the 
characters design is the length of the hair that is not typical for a female during the middle 
ages. When the project started the royal armoury gave a description of the character when I 
asked them to describe the character without saying what she looks like or what she does for 
a living. The description they gave was: 

As a person the knight is an adventurous, brave girl who is not afraid to make a fool out of 
herself. She is just over 20 years old and an educated knight with a few years of experience. 
She is not from a rich noble family, just rich enough to become a knight. 

The character consists of two layers, one were the characters armour is on and one were the 
armour is off (fig.3). Since the character was rigged with armour capabilities this had to be 
taken into consideration already in the concept stage. The style chosen was a German 
“gothic” style from the 15th century popular in northern Europe. In fig.2 the armour design 
third from the left was chosen because of the look and because of the versatility of the 
armour placement for rigging, especially for the rigging of the characters neck and 
midsection. 

 
Figure 2 Concepts of the final iteration of the characters armor. 
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Figure 3 The t-pose that was created for the character. 

4.1.2 Model and animation rig 
After the t-pose was done the work on the character’s model could begin. An important thing 
to note in this production is that the t-pose only serves as a guideline and is not the ultimate 
design. It is natural that there are some changes made during the production of a model.  

When I created the model (fig. 4) I used the technique of "organic modeling" which uses 
simple shapes like a cube and from there adding geometry (Omernick, 2004). To speed up 
the process of character creation and to make it easier to animate I made the decision to only 
add the lower legs, helmet and throat protection of the characters armor. The character also 
got some simple flat color textures. After the model was created the process of rigging the 
character began. A characters rig is a collection of bones connected in a hierarchy that can be 
manipulated by controls (McKinley, 2006). The character’s rig is a simple rig with IK 
(inverse kinematics) and FK (forward kinematics) bones in the legs, FK bones in the arms 
and no facial bones. Inverse kinematics and forward kinematics are two ways to manipulate 
the bones in a rig where FK manipulates down the bones hierarchy and IK manipulates up 
(McKinley, 2006). The complexity of natural non-distracting moving armor lead to its 
exclusion from the character in the end. 
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Figure 4 The knight-model with controls. 

4.2 The animations 
For this thesis project the character animations were animated in a 3D program, following 
the 12 basic principles of animation introduced used by Disney animators. The reason why I 
have chosen these is because they are well established within the animation industry, have a 
long history (since the 1930’s) and have been tried and tested before by animators. Most 
animation styles use in some way some of these techniques (Thomas & Johnston, 1997).  

The 12 principles can be applied in different ways to achieve different levels of realism. The 
character in this thesis could for example move and uses body language that could be 
described as flamboyant. But I instead have chosen to use a more natural style of animation 
for the character and still use these animation principles (Thomas & Johnston, 1997).  

These principles are as follows: 

1. Squash and stretch: This is used on objects to simulate factors like weight and 
flexibility to an object or character.  The more the character changes volume the more 
the character is seen as non-realistic.  

2. Anticipation: This principle is animation that is preparing the one who is watching 
for an action. An example could that the character is looking up before turning its 
head up. 

3. Staging: This is to direct the viewer attention towards something important in the 
scene or the scene itself. This can be applied for example by camera angles, character 
or object position or color. 

4. Straight ahead action and pose to pose: These are ways to create animation. 
The straight ahead approach of doing animation is to start and animate from start to 
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finish. The pose to pose method is to create key poses along the ways and then filling 
in the middle between these poses. 

5. Follow through and overlapping action: Natural movement in non-mechanical 
characters does not come to a sudden stop after a movement. The overlapping action 
is also to make the character look more believable, the next movement should start 
before the current stops. This principle gives the character a less mechanical feeling. 

6. Slow in and slow out: To make a characters movement more natural instead of 
mechanical (Unless that is the desired effect) a movement should speed up in the 
beginning and then slow down in the end. 

7. Arcs: This can for an example be applied to a characters limbs to make a more 
believable motion. Imagine a character throwing a ball; the arm will go in an arc 
instead of a straight line. 

8. Secondary action: Typically a human or animal has secondary action were all it 
limbs are moving a little, unless planted like feet are. Secondary actions can also be a 
movement that accompanies the main action. 

9. Timing: This is the time between and during action. The technical side is the 
number of frames in a sequence.  

10. Exaggeration: Overdoing the motion can give character and life to an object. This is 
especially true to stylized characters and animation. 

11. Solid drawing: The better the animator can draw on paper, the better they will 
understand animation. 

12. Appeal: This principle is about the characters charisma. In general the appeal of the 
character to the audience.  

Before the actual animations could be done, there had to be a specific plan for what the 
individual idle animations would look like. To differentiate between the individual idle 
animations they are named by the letters A to D. The idle animations all had to have unique 
and distinctive motions, so to plan for them I made an animation table (table 3). In this table 
plan I have only taken posture shifts and supplemental idle motions into account and not 
made plans for the continuous small posture variations as being described in chapter 2.6.2. 
The reasoning behind not including continuous small posture variations in the table is 
because they are reactive to the other two categories. 

Table 3 Table of the animation sheet for the animations of the study. 

 Types of idle behavior 

Posture shifts Supplemental idle motions 

A
n

im
a

ti
o

n
s 

A Shift weight to right leg Crossing the arms 

B Lifting right foot and shaking it Looking down to the right foot 

C Moving the feet apart Stretching the upper body 

D Shift weight to left leg Rest left hand on hip 

 

One problem was to make sure that the individual idle animations were of comparable 
quality. Therefore I made a pilot study were I asked 4 animators to rate the individual idle 
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animations between 1 and 5 were 1 is worst and 5 is the best. The criterion for the animations 
to pass on to the study is to score over 3 and that they all have similar average score. The 
animations all were within the same category value and therefore they could be used for the 
study. The pilot study also revealed that the scale of 1-5 was not preferable since the scale 
gave a neutral non committing option. I then choose to make a scale of 1-6 for the study in 
order to have the participants take a side. 

Table 4 Table of the average score given to the animations. 

Animations Average score 

A 3 

B 3.75 

C 3.75 

D 3 

4.3 Projection test 
To test how the character’s image would look like from the projection we who were involved 
with the project for the client decided to use one of the university’s standard projectors. For 
the projection a cropped version of the t-pose image (shown in chap. 4.1.1) were used.  The 
goal with this test was to figure out what attributes in a projector needed to be prioritised to 
achieve the projected image the project desires. It was discovered that to project the 
character in human size with this projector on an altitude of 2 meters above the floor that it 
needed about 5 meters distance from the wall it projected on. 

 
Figure 5 The character projected on a white wall during the first projection test. 
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From the distance of 5 meters the sharpness and resolution were clear enough to use that 
projector. But we discovered that when stepping within 2 meters from the wall, the intended 
distance of interaction, you would start to see the individual pixels (fig. 6). This made the 
projector not useable for this project. The projector also brightens the characters colors more 
than intended. 

 
Figure 6 The resolution of the character when standing close to it. 

Since the original plan of projecting the character on a wall like its intended use by the royal 
armory couldn't be used for this study I choose to have the character shown on a computer 
screen. This turned out to be beneficial since it allowed the study to have an online survey 
during the summer instead of a survey on location. 

 
Figure 7 A Still frame from animation clip B were the character is currently looking at her foot. 
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5 Results 

5.1 The surveys 
The study began in 3rd of July 20014 and ended in the 13th of the same month. The method of 
the study was quantitative study that was available online for the participants. I made it an 
online survey because it was the most convenient for the participants during the summer 
months. There were 20 participants who took part in the study who consisted of 11 males, 9 
females and had an age range between 19 and 49.  

The participants were divided into two parts, one group who took part in survey group 1 and 
3, the second that took part in survey group 2 and 4. The reasoning behind assigning one odd 
and one even group is because this way there was the biggest difference of the number of 
animations available between the groups that still had an even percentage of increase of the 
number of animations. The reasoning behind having the participants taking part in two 
surveys was to be able to make comparison between the numbers of animations within the 
group and to have more animation intervals.  

The process of the survey with the individual participants was online through cam 
conversations or telephone. When a cam session or phone session was initiated the 
participant received the link to the online survey were there were instructions in writing. The 
participant also received instructions verbally. After that the instructions were given the 
participants were told to tell me what they were going to do during the test.  This was to 
make sure that the participants interpreted the instructions correctly. After the instructions 
the participant were sent the movie clips according to the group they belonged to. During the 
session I remained on the phone or cam call if some questions would arise. 

The categories that the participants could answers were a ordinal scale of 1 - 6 were 1 was 
worst and 6 was best. The scale was as follows: 

 1 = Very unbelievable 
 2 = Somewhat unbelievable 
 3 = A little unbelievable 
 4 = A little believable 
 5 = Somewhat believable 
 6 = Very believable 

5.2 The groups  
During the test sessions the four  groups of participants saw their own version of the 
prototype. All the groups prototypes lasted the same amount of time even though their 
number of different animation clips were different. The first group only had one animation 
clip, the animation clip A.  The second group had a prototype that consisted of two types of 
animation clips, animation clip A and animation clip B. The third groups prototype had three 
animation clips and the fourth groups had four animation clips. 

When the test sessions were concluded I started to compile the gathered data from each 
individual animation groups. Under the results from the surveys are compiled into bar charts 
for each of every animation groups (fig. 8-11). These bar charts show the results for the 
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individual animation groups. The bar charts show how many within the group choose a 
specific category between 1 and 6 as explained in the chapter above. The bars within the 
categories have two different colors, blue (left) and red (right). Blue bars stand for the 
scoring after two minutes into the experiment and red bars stand for the scoring after the 
experiments completion. 

The blue bars, which indicated the believability score after two minutes, in group 1 has a 
medium of 3.3 with the category four most commonly answered followed by category 
number two while red has a medium of 2.9.  

In the second group scored after 2 minutes a median of 3.6 and after completion a median 
score of  3.1.  

The third group on the 2 minute mark scored a median of 4.1 while scoring a score of 4 after 
completion. 

The fourth group scored after two minutes a median of 4.4 and after completion a median 
score of 4.3. 

 

Figure 8 The results from the surveys of the animation group 1. The blue bars show the score 
given by the participant on after 2 minutes and the red after completion.  
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Figure 9 The results from the surveys of the animation group 2. The blue bars show the score 
given by the participant on after 2 minutes and the red after completion.  

 

Figure 10 The results from the surveys of the animation group 3. The blue bars show the score 
given by the participant on after 2 minutes and the red after completion.  
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Figure 11 The results from the surveys of the animation group 4. The blue bars show the score 
given by the participant on after 2 minutes and the red after completion.  
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6 Conclusions 

6.1 Analysis 
The first group in the survey got the lowest score overall with a 2.9 as a medium after 
completion. This score puts the character as being somewhat unbelievable, 0.1 from being 
classified little unbelievable, in its believability with the participants. The second group 
scored a medium of 3.1 after completion which is marginally higher than the first group. 
That average score therefore put the character in the category of being perceived as a little 
unnatural. The third group scored a 4 as an average score from the survey results. That score 
tells that on average the character where being perceived by the participants as a little 
natural.  The fourth group had an average score of 4.3 and share the same believability 
category as the third group. 

The average score results after completion divides the survey groups into two sections; the 
"unnatural" section (group 1 and 2) and the "natural" section (group 3 and 4). Is there a 
significant difference between a little unnatural and a little natural? To see if there was a 
statistical significance between the two I choose to conduct an unpaired t-test between the 
groups 1 and 4. A two-tailed unpaired t-test between the results of animation group 1 and 4 
gave a p-value of 0.0019. The p-value needed to show a significant difference between these 
two groups is 0.05 or below which means that the difference between group 1 and 4 is 
significant. To see if there were a significant difference between "a little unnatural" and "a 
little natural" I also conducted a t-test between group 2 and 3. The t-test gave a p-value of 
0.037 which tells that the difference between the "a little unnatural" the "a little natural" 
sections is significant. A t-test between group 3 and 4 gave a p-value of 0.478 which shows 
no statistical significance between those two survey groups. 

The results from the individual animation groups shows that the level of the characters 
believability decreases over time. Although animation group 3 and 4 only decreased with 0.1 
over the animations time. The reason why this decreased over time according to the studies 
of Egges, et al. (2008) is because of the repetition factor. 

6.2 Summary and conclusions 
The purpose of this study was to observe the nature of the correlation between believability 
and number of idle animations for a conversational character. This is a relevant question for 
the development of conversational agents when they are expected to be inactive for periods 
of time and does not have an animation synthesizer like the one MIRALab developed. 

The survey study indicates that the character feels a little unnatural if it has fewer idle 
animations than three over the time of 4 minutes. The study shows that the more idle 
animations the character has, the more believable the character is being perceived. Although 
the improvement on the believability decreases dramatically after the third animation.  

The biggest difference were between the groups 2 and 3 were there were both a statistical 
significance and difference in believability category. Those were a little unbelievable and a 
little believably categories. The correlation between believability and number of idle 
animations for a character during these circumstances indicates that at least three 
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animations are needed. The study also indicates that having more than three animations 
does not create a big or significant improvement in the characters believability. 

The study also shows that the believability of the character decreases over time when you 
compare the results of the surveys between the 2 minute mark and the completion mark. But 
the groups 3 and 4 had a much lower drop in believability over time compared to group 1 and 
2.  

These results show that one really important factor that impacts the correlation between idle 
behavior and believability for conversational characters is the factor of repetition. Group 1 
consists only of repetition since only animation clip A was available for that groups 
character. The second group had two animation clips which still gives a lot of repetition, not 
by repeating the same clip over and over but instead creating a repetitious pattern. This 
would also explain why the big improvement occurred with group 3 and 4. With three and 
four alternatives of animation clips there can be randomization which in turn decreases 
repetition.  

6.3 Discussion 
One aspect of the study that I would wish to improve if the time were available is more 
participants in the surveys. As it were with this study the participants had to make two 
surveys each. If there were double the participants it would have eliminated the risk of 
influence when the participant did their second survey. As the study was conducted now, I 
feel that there was no practical way to know for certain if the participants were influenced in 
their second survey. One way to try could have been to simply ad a question in the survey if 
they were influenced. The problem with that approach is to know if they answered truthfully 
or if that question influence the participants to think that they were. 

Another aspect of the study that would have been interesting to change is to add to the 
number of idle animation clips. This would be interesting since it could show is the trend 
really stagnates after three animations onward or if the believability would rise.  

The quality of the individual idle animation clips. Since all the idle animations were rated 
with a score within 3 to 4 out of 5 it could be seen as the reason why the surveys gave 
averages around 3 and 4 in the believability categories. I believe that to some extent this is 
true. But all the groups scored between 2 and 5 or 3 and 5 in believability which indicates 
that the quality of the animations didn't have a damaging impact on the study. The greater 
priority for the quality of the animation clips were that they all were comparable to each 
other. If they were not I believe that would have made the study a disfavor. 

6.4 Future works 
In the future an interesting study could be made with larger groups of participants to have 
greater certainty in the results from the survey. Another as mentioned before is to make a 
study with more animations. A related study is to put the character in a crowd to see the 
effects on the number of animation when there is a crowd.  

This conversational character that was made for the clients have many ways to be develop in 
the future. The character can be made to be interactive and responsive by its environment or 
used within a game engine. 
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