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Abstract- The non-real character is any human creation that artificially imitates another hu-man being. Despite whether it is 
in artificial environment, such as simulation, animation or it is a real robot, user needs to have a sense of realism while 
interacting. This article defines types of non-real characters and types of realisms, that can be divided into behavioral, 
appearance, physical, social and emotional. More-over, the uncanny valley effect is described, that is the phenomena 
interrupting the realism perception. It is important for non-real character developers to properly identify the type of their 
creation, what types of realism has the most impact and what tools can be used to increase the reality impression by the user. 
 
Index Terms- Realism, Perception, Virtual Reality, Agent, Virtual Character, Reality, Simulation, Animation.  
 
I. INTRODUCTION 
 
Non real characters are everywhere and more and 
more market branches demands them. Starting from 
the successes of first animations, now the film industry 
are still improving their movies wanting the viewer to 
feel the emotional bond with their creation. The same 
rule apply to the video game market, where players 
want more realis-tic games in every aspect. There are 
also other demands from new markets, that are 
sophisticated training simulators or assistants that 
would slowly replace human workers, for example in a 
nursing homes, helpdesk or just be a conversation 
companion. The common demand from all types of 
non-real characters is that they need to create an 
illusion of being real. 
The most demanding phenomena is the immersion, 
when user forgets about real world and sink into 
virtual reality. This effect provides an emotional bond 
between user and a non-real character and is very 
satisfactory for user. Thus it denotes the product 
successfulness, thus the perception of realism drives 
the industry. In this article, the factors of realism 
perception would be discussed, but first, one must 
create a proper problem division concerning both, the 
types of non-real characters and the types of realisms.  
 
II. TYPES OF NON-REAL CHARACTERS 
 
In recent years there are many research on artificial 
human assistance. There are many types of non-real 
characters, depending on the application and used 
technique. The first major division is a virtual 
environment branch with computer simulation and 
animation and the branch concerning robotics and 
creation of a real, human like object. This looks like 
two different branches of science, however, there are 
many common aspects, when perceiving a reality of an 
artificial creation by the human observer. Regardless 

of the used technology, the final product should decide 
a human observer that in fact it is real, or at least 
create a high illusion of reality. The phenomena, that 
describes the illusion of reality in a non-real 
environment is called immersion, and each non-real 
character developer tends to induce a high immersion.  
A. Immersion 
The problem of identifying the set of characteristics 
and behaviors influencing the perception of virtual 
reality is widely discussed mainly by the multimedia 
entertainment industry, that is, by computer game 
producers and film animators. The main aim of both 
filmmakers and game designers while creating 
interactive simulations is immersion, that is the 
feeling of contact lose with reality or senses absorption 
in the virtual reality. 
In publication [1] concerning immersion, it can be 
read, that technical aspects are not the not only one 
that contribute to creating a sense of immersion in the 
virtual world. The virtual world is also created mainly 
the user's mind, so the illusion of reality largely 
depends on the user's willingness to treat his 
imagination production as if it was real. However, 
some basic and symbolic representation of known 
phenomena must be provided. Thus, immersion can 
be experienced in the simplest text game, where user 
explores the world by writing or talking to a computer 
or other people, and the other side provides him with 
extensive descriptions of the world in which the game 
takes place. Players are still aware that they are 
dealing with a medium that only represents the world 
that in fact it is not real. The question is whether the 
created world is real enough to break the awareness 
that we are dealing with digital technology. 
Nowadays, there are many devices that helps to 
increase the immersion effect in virtual environments. 
Among the examples of such devices, one can find a 
Head Mounted Display, that is a pair of monitors 
placed in front of the eyes that displays the virtual 
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reality. Usually, head movement is transferred into 
head position in virtual environment. Other examples 
are all types of simulators, for example a plane 
simulator that can have a real looking cockpit and 
hydraulics that allows to move the whole simulator 
creating the illusion of being airborne. Also there are 
huge, multi projection halls, expanding the field of 
user’s view. 
Immersion usually defines the virtual reality, 
however, one can also say about immersion effect 
when interacting with a robot [2]. In this case, the 
immersion effect can be obtained when the robot is 
able to communicate with the user and respond to his 
actions and commands in a natural looking way. Thus, 
the immersion in human machine interaction is 
obtained, when used is not focused on the way that the 
robot works, but on the interaction with the robot.  
B. Virtual environment characters 
The first major research about realism and reality 
perception of a non-real characters can be correlated 
with the beginning of the first animation. J. Bates [3], 
in his article focus on believability of a character. He 
defines that the believable character is causing human 
observer to lose the basis for unbelief in the reality of 
the character by providing the illusion of being alive. 
Back in 1930s, with the beginning of first animations, 
mostly presented by Disney, people started to think 
what are the key aspects that drives the success of 
animation. The main struggle in that time was the 
strong technology limitations. Thus, the main focus of 
Disney’s animations was to give a character the 
impression of decision making, showing thought 
process and providing the illusion that characters are 
moving according to their own will. 
The next major step was the computer era and the 
uprising video game market. It brought many research 
fields for reality. Users wanted games to look more 
realistic, be able to interact with the virtual world and 
its virtual characters and would like the characters to 
act intelligently. 
Thus, the first type of virtual characters classification 
is the simulation and animation. The main difference 
between those two types is that user can only watch the 
animation, however he can interact with the 
simulation and the virtual world. In case of the 
animation, there are of course different types of it, but 
mainly the realism perception depends on the 
common factors. On the other hand, there are different 
types of simulation, within which different aspects of 
realism are dominant. 
In case of the simulation users can interact with virtual 
environment, virtual characters, and sometimes other 
users. Virtual character is an artificial representation 
of a living being controlled by computer. If the 
simulated character is controlled by user, it is called an 
avatar. In research, usually in those focused on an 
interaction process, virtual characters are called 

agents. Usually agents are used as assistants in 
learning process, assistants, talking partners or in 
other human-computer interaction simulation type 
[18-20]. On the other hand, in video games, the 
characters that are controlled by a computer are called 
Non Player Characters (NPC). Depending on the 
application, different reality aspects are emphasized 
[21]. 
C. Robotics 
Artificial intelligence is implemented not only in 
artificial environment. The next huge field of research 
and artificial intelligence application field is robotics 
and human-robot interaction. Usually the aim is to 
create a robotic assistant. The main effort in this field 
is put into appearance and behavior [16]. Researchers 
and developers are trying to create a robot that looks 
like a human and acts like a human. Similarly to 
virtual environments, the robot that interact with 
human is called the agent.  
D. The most frequent problems: Turing test and 
the uncanny valley 
Assuming the first presented division on how to 
represent a virtual character, that is the division into 
animations and simulations, one can see various 
factors limiting realism. The most common problems 
are described as the Turing test and the uncanny 
valley. The first concept involves simulation, while 
the second involves animation. 
 
Since the beginning of the animation creators have 
sought to make computer animation as close to reality 
as possible. At the beginning, there was a tendency of 
improvement of reality perception while improving 
the appearance of the character, by better visual 
representation. In the 1970s, Masahiro Mori, a 
Japanese engineer and robot designer, conducted a 
study in which he looked at user reactions to the robot 
appearance. It turned out that when robots tends to 
look like human, there is a limit beyond which robots 
are beginning to cause discomfort, fear and begin to 
make a bad impression. This affects both the 
animation and real object. Despite the grooving 
technological possibilities, the theory from over 40 
years ago still holds, although the shape of the curve is 
supposed not to be a valley, but in a shape of a cliff [4]. 
In the 2011 study, prof. Ayse Pinar Saygin has 
established that an observer expects a human-like 
movement from a robot, and when they are missing he 
become to feel uncomfortable. These are sometimes 
tiny micro gestures or specific face or other body parts 
poses that are impossible for the human structure and 
his muscles. Animators have found a solution to this 
problem by modifying the aspect ratio into unrealistic 
factors. If the animated character does not meet the 
basic assumptions, the user does not see it as real, so 
he does not feel discomfort. He is not judging the 
animation by the human criteria. This does not, 
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however, interfere with the reflection of emotions. The 
situation is different for simulation and games. In case 
the user realizes that he is dealing with the unreal 
world, he does not expect the observed things to fully 
fulfill the assumptions of reality. In truth, every player 
wants the game to be as real as possible, yet he knows 
that he is in an artificial environment [17]. 

 
Fig. 1. An example of a simulation that reacts to mouse 

movements. Despite the large rendering details, the character 
causes an unpleasant sensation [5]. 

 
The topic commonly mentioned in artificial 
intelligence is the Turing test. This had been 
introduced by Alan Turing in the 1950's. The test 
evaluates the machine's ability to use the natural 
language and use the ability to think in a human way. 
In simple words, the purpose of the test is to check 
whether the user is able to identify whether he is 
talking with another person or a machine. 
 
The original Turing test involves only the written 
conversation, however with many modifications for 
specific fields and research had been applied. Some 
studies focused on the case of virtual environments 
that is a massively multi-player online game, in which 
a large number of players play at the same time. It was 
investigated whether artificial intelligence can create 
a human-like impression [6]. The users who took part 
in the test were guided through a virtual shop, once 
chatting with an avatar representing a man, and once 
with an avatar controlled by artificial intelligence. 
During the test, the computer program did not only 
perform written conversation via chat, but also 
controlled the virtual character. As the main elements 
that guided the users to the fact that they did not speak 
with the real person were: 
 
• Too fast reaction to the question asked. User did not 
believe that human is able to write the answer so 
quickly or control a character as you type. 
• Incorrect walking paths. Avatar stayed in specific 
places, which gave the impression of an artificial 
script for navigation. Human would not move so 
perfectly. 
 
It is important to notice that some people have not 

noticed that they are not dealing with humans because 
they have presumed that it is a human-controlled 
avatar. When asked if it was a computer program they 
were surprised that there was such an option. The 
paper states that there are already algorithms that can 
deceive 59.3% of judges that they are human, but there 
are still a few percent missing to say that the test has 
been passed. 
III. TYPES OF REALITY 
 
Despite the differences in various types of non-real 
characters and the divisions, the common 
denominator of all groups is the desire to equip the 
non-real character with sense of emotions. For 
animators the following 3 aspects are important [3]: 
 
1. One should clearly define the nature of the 
character so that at the animation stage the message is 
clear to read enough so that the viewer has no problem 
identifying the character's emotions. 
2. The character's thought process is reflected in its 
movements. The viewer will perceive the emotional 
state of the character through his behavior and 
movements. 
3. Emotions need to be stressed. Emotional state is not 
always visible immediately. The viewer must have 
enough time to understand the emotions of the 
presented character. The message must be clear. 
 
Of course there are more rules and divisions, but for 
a person wishing to create a credible agent equipped 
with emotion simulation, learning from the 
experience of the animators may be a good start. 
Thinking about, how to choose a right agent for the 
job, one should know, that agent should look and 
behave differently depending on application. The 
agent's realism will needed be high in the areas of high 
seriousness such a nursing home, but lack of realism 
and frivolity will be appreciated in less serious areas 
such as entertainment [1]. 
Having in mind the new research trends and market 
demands, the first most important division of types of 
reality is the appearance and behavior. 
 
E. Appearance and behavior 
The first factor is the quality of rendering, that is, the 
creation of real computer images. In this study [7], 
different types of animation were used, from realistic 
to cartoon-like, to see how rendering quality translates 
into aspects of the agent such as friendliness or trust. It 
turned out that according to the principle of the 
uncanny valley, the best outcome were for the 
extremely realistic and extremely cartoon-like images. 
Another factor is the modification of the character's 
proportion. One way to counteract the effect of the 
uncanny valley is to modify the aspect ratio so that the 
user has no doubt that the character is unrealistic. 
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When one sees something unrealistic, that is not 
human, one does not assess its reality at the same 
angle as if it were human. 
Last but not least, the perception of the realism of the 
character is also influenced by its behavior. There is 
a distinction between perceptual and behavioral 
realism. The study of behavioral realism shows that, 
with the increase in behavioral realism, the agent 
becomes more credible. In addition, characters with 
greater behavioral realism enhance the phenomenon 
of immersion 
The study on how the character was represented 
through the rendering and disproportionality 
indicated that there is no ideal solution. It is dependent 
on the agent's intended use and application. It has 
been shown that for medical purposes such as disease 
awareness, users have a better bond with real looking 
agents, while for entertainment purposes and in 
simple dialogue, non-natural, cartoon-like character 
with altered proportions fits better. 
F. Physical, social and emotional reality 
It can be observed that the appearance (rendering) 
reality is consecutively increased by the possibilities of 
computer generated images possibilities. However, the 
behavioral realism has stronger impact on the 
immersion effect. The publication [8] indicates that 
behavioral realism consists of two aspects: physical 
and social. 
Physical realism is defined by the way of perception, 
that is, how we see, hear or feel (if simulation allows 
us). This factor mainly affects the credibility of the 
agent. In order to increase physical realism, 
programmers and animators must make the agent 
possess human qualities and reflexes, such as 
movement, facial expressions, to the illusion of insight 
and gleam in their eyes. 
Social realism is more complex because it contains 
verbal and nonverbal messages. Programmers 
creating communication agents must implement not 
only linguistic and logical skills, but also 
interpersonal relationships, social and cultural norms. 
Just as physical realism influences the credibility of 
the agent, social realism has a positive effect on the 
message 
In the real world, social interaction requires encoding 
and decoding social signals. These signals are 
transmitted through facial expressions, gestures, and 
voice. In order to allow the agent to interact with the 
user, the appropriate conditions must be created. The 
publication [9] presents the structure used to build an 
emotionally real social agent. This structure assumes 
that you need to create face detection modules with 
facial expression detection and automatic speech 
recognition in order to know users’ intention. These 
modules serve to determine the verbal and non-verbal 
intentions of the user. Then, after determination of 
user’s intention, depending on the virtual world rules 

and capabilities, the interaction is made. The 
interaction is also dependent on factors that can be 
called the personality of the agent. In order to simulate 
personality, a collection of temperaments such as 
extravagance, immutability, conscientiousness, 
emotional stability and intellect or openness to 
experience is created, and then those variables are 
attributed with weight. The agent's interaction 
decisions are modified by its temperamental 
variations. This way one can create different agents 
who will react differently to the surrounding world. 
The conclusion from the above definitions is that the 
behavioral realism is divided into physical, social and 
emotional. This is also confirmed by P. Dieckmann 
[10], however those types are called: physical, 
semantical, phenomenal. Other research in the field 
make further division or focus on other aspects of 
realism. In the study [11], focused on mobile agents, 
behavioral realism was divided in terms of movement. 
There are 3 stages of movement behavior: action 
selection (planning, strategy, objectives), steering 
(route selection and path) and locomotion 
(movement). The way, how the agent moves through 
the environment influences the perception of realism. 
It is therefore important to implement appropriate 
algorithms for moving, avoiding obstacles, reacting 
and changing your existing plan depending on your 
actions. Other final behavioral aspect is the 
interaction between agents. In the crowd simulation, 
in multi-agent environment [12] it is important that 
the agent is not only credible, but also reliably 
communicates with other agents and can interact with 
them or, more importantly, consciously ignore their 
presence (bypassing, avoiding contact). This 
ignorance behavior can be easily observed in real live 
society. 
 
IV. SUMMARY 
 
This survey presents the types of realism in non-real 
characters and outlines many aspects and factors that 
affect the perception of reality. There are several 
divisions presented in order to properly group the 
problem. The main task for the non-real character 
developer is to determine its type, possible audience 
and desired message to deliver. Usually, the non-real 
characters can be divided into virtual computer 
simulation or real robot. Also, the important division 
is to animation and simulation. In animation user 
cannot interact with the characters, thus the 
believability factor depends on different aspects. 
Different techniques are used to create the different 
types of non-real characters, but still developers are 
struggling with the same types of reality, that are 
behavior and appearance reality. Regardless of the 
type, the most important task is to provide an 
immersion effect. During immersion, user loses the 
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grip with reality and sinks into virtual reality, treating 
the non-real character as if it was real. On the other 
hand, developers should try to avoid the uncanny 
valley effect. A creation that looks nearly like human 
is judged by the human standards. If it does not fulfill 
them, for example by not performing a specified micro 
gesture, then it gives a user an unpleasant experience. 
There are ways of overcoming this effect, but most of 
them are dependent on the final appliance of the 
non-real character.                                        
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