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Abstract. Human behavior refers to the way an individual responds to certain events or occurrences, 
naturally cannot predict how an individual can act, for that the computer simulation is used. This paper 

presents the development of the simulation of five possible human reactions within a virtual world, as well 
as the steps needed to create a decision tree that supports the selection of any of these reactions. For that 
creation it proposes three types of attributes, those are the personality, the environment and the level of 
reaction. The virtual world Second Life was selected for its internal programming language LSL (Linden 
Scripting Language) which allows the execution of predefined animation sequences or creates your own. 

Keywords: Simulation, Avatar, Virtual World, Human Behavior, Decision Tree. 

 

1 Introduction 
 

In recent years there has been remarkable progress in the development and use of computer simulation, the increase in 

computing capabilities has enabled the development of simulation applications increasingly complex, diverse branches of 
science have made use of this powerful tool for problem solution. 

  

The term simulation refers to the experimentation with a model in order to get some conclusions or make predictions. [1] 

  

The simulation is closely linked to the construction of a model, which is the core of any simulation. The purpose of a simulation 

is to find out what would happen in a system if occur certain assumptions, we can say that his main objective is the prediction, 

can show what will happen in a real system when making certain changes under certain conditions. 

 

Moreover computer simulation of human characteristics is a field that began its development in order to respond to questions 

about the behavior of human beings in situations that do not want to cause in the real world. 

 
In the case of the simulation of human behavior influenced by the personality, it allows modeling in order to anticipate the 

response of humans to certain situation, this has generally been used to simulate the behavior of a human being under different 

types of disasters, this in order to predict whether the architecture of the construction is properly planned, with the intention that 

in the event of an actual disaster, material environmental, and human losses are minimized.  

 

This type of simulation cannot be played with a virtual human alone, it is important to establish an environment as close to 

reality, so you should make use of virtual worlds, as this establishes one significant number of factors similar to the real world, 

such as geographic location, climate, time and interaction with other virtual humans.  

 

To simulate human behavior is necessary to take in account aspects of the personality of the individual, as each person reacts 

differently to a given situation. What is presented in this paper is the development of five possible reactions to run in a virtual 

world, as well as the files needed to generate a tree in which the selection of reaction is based.  
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2   Simulation 

 
Robert E. Shanon defines simulation as "the process of designing and developing a computer model of a system or process and 

conducting experiments with this model in order to understand the behavior of the system or evaluating various strategies which 

can operate the system" [2] .  

 

Simulation is the imitation of the behavior of a real system by an artificial, with particular reference to the possibility of 
manipulating and controlling variables of the artificial system (built into the computer for this case), which has been previously 

modeled to behave in similarly to the real system. [3]  

 

Virtual communities have allowed a second life simulation of a group of people, they offer their residents the opportunity to 

socialize with others, have a desired physical appearance and even express some predefined moods defined in the virtual world.  

 

In these virtual communities although there are many tools to physically configure the avatar, you can not set the personality.  

 

 

3 Personality 
 

Personality is a unique pattern of thoughts, feelings and behaviors of individuals that persist across time and situations. This 

definition has two important parts. First, the character relates to unique differences, ie to those features that distinguish a person 

from everyone else. Secondly, the definition states that personality persists over time and situations, ie personality is relatively 

stable and durable. [4]  

 

All people act differently because of the personality, which is unique to each human being is a pattern of feelings and thoughts 

about the behavior that persists over time and situations, is composed of elements that can be a reaction to an unexpected event, 

a verbal response to a particular question or posture of the human body to certain situation or feeling. [5]  
 

 

4   Human Behavior 
 
Human behavior occurs during a psychological process that is the before, during or after the execution of a conduct. So what 

makes psychology is to explain how likely it will rise the behavior and under what conditions, both individual and predict 

events. [6]  

 

To understand human behavior is important to know that is behind the way the behavior is explained, how to explain the 

conduct of others and what mechanisms are involved, that is, what is that which produces it. It starts from the idea that the 

behavior is related to thinking, human being assumes a relationship between their behavior and what he think, because part of 

what he makes is based on the way they structure their ideas. [7]  

 

Immediate reactions are the conducts that can be observed in the presence of an event, occurring within a few seconds and are 

generally short-lived. They are characterized by physical or verbal response which could be anything from a simple reaction to 
a very exaggerated. [8]  

 

 

5 Virtual World 
 

We can say that a virtual world is a kind of unreal online community that simulates a world or artificial environment inspired or 

not in reality, where users can interact with each other through avatars and use objects or virtual goods. [9]  
 

The constant development of computer engineering in conjunction with Artificial Intelligence has allowed human beings 

interact in virtual worlds with other entities, the progress of these two sciences is very large, so that has made it possible for 

avatars in video games react as if they had intelligent behavior, which is why they have attracted the attention of human beings 

as a form of entertainment, as the individual is interested to know who will win man or machine,  otherwise is needed to know 

how it will behave the avatar if a certain event occurs. [10]  
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5.1   Second Life 

 

Second Life was launched in 2003, is a 3D virtual world created by Linden Lab and founded by Philip Rosedale, is distributed 

in a wide network of servers and accessed via the Internet, is the leader of virtual worlds where people can meet and socialize 

with friends, enjoy live music, play, explore and create virtual environments, shop for virtual goods and participate in the 

economy, which operates as a virtual marketplace. [11]  
 

This program provides to its residents tools to change the world and their appearance, giving the opportunity to live and look as 

they wish. In a virtual world, an avatar is a digital character that you can create and customize. Once you have accessed the 

virtual world must choose the avatar representing the user. There are five categories for the choice of avatar: people, animals, 

robots, vehicles or random.  

 

In Second Life, the user can customize the avatar according to the way they dress, physical structure and assign a mood. In 

addition to changing the physical features such as skin color, body shape (see figure 1), choose clothing inventory, clothing or 

costumes you want, and provides the ability to change the appearance regarding the status of mood avatars as smiling, scared, 

bored, smoking, mourn, etc. can also customize the appearance to taste or buy avatars and clothing art created by residents (see 

figure 2).  

 

 
Fig.1. Skin color and body structure customizing. 

 

 

 
Fig. 2. Dress and mood customizing. 



Mercado Pérez et al. / Simulation of human behavior elements in a virtual world using decision trees IJCOPI 

Vol. 4, No. 2, May-Aug 2013, pp. 2-11. EDITADA. ISSN: 2007-1558. 

 

5 

 

One of the advantages of Second Life, is the LSL (Linden Script Language) or Linden Script Language which is an internal 

programming language for Second Life based on Java and C. The LSL is used to program in the virtual world, ie, to create all 

kinds of intellectual works and regulate how they will be interpreted in the graphical interface of Second Life through 

behaviors, actions, virtual objects, games, among others. The language can interpret states and events of the end users and the 

environment. [12]  

 

Certain aspects of the spaces and behaviors in Second Life are regulated through scripts (states and events) in LSL. Scripts can 
make an object move, listen, speak, act as a vehicle or weapon, change color, size or shape.  

 

The scripts are composed of one or more states, within each state there are one or several events and in these one or more 

functions.  

 

A primitive object or prim is a single object in Second Life which may be a cube, pyramid or cylinder. A script in Second Life 

is a set of instructions that can be placed within any primitive object in the world, but not within an avatar.  

 

LSL emphasizes states, events and functions. A script minimally has to have one state, the default state. [13]  

 

 

6 See5 
 
See5 is a system which extracts the information of the data patterns [14]. It is used to build automatically from a set of training 

sample data a classification tree that represents the relationship between the decision and its attributes or variables.  

 

See5 work is to find ways to predict the class of a case of the values of the other attributes. See5 does this by building a 

classifier which makes this prediction. See5 can build classifiers expressed as decision trees or rule sets. [14]  

 

There are two important subsets of attributes:  

 

The value of an attribute explicitly defined is given directly in the data. A discrete attribute has a set value from a set of nominal 

values, an attribute continuous has a numerical value, a date attribute contains a calendar date, time an attribute has a time 

clock, an attribute indicating the time contains the date and time, and an attribute label only serves to identify a particular case.  
The value of an attribute implicitly defined is given by a formula. (Most of the attributes are defined explicitly, so it may never 

have need to define implicit attributes.)  

 

The name of each attribute explicitly defined is followed by ":" and then the possible values that the attribute can take.  

 

In See5 read or written files have names of the form nomarch.extension where nomarch identifies the application and extension 

describes the contents. The files generated have the extension .names and .data in order to generate the decision tree.  

 

 .names file: It's an essential file that describes the name of the attributes and their possible values.  

 .data file: This file provides information of a specific case. The input for each case consists of one or more lines that 

give the values for all attributes explicitly defined.  

 
 

7 Simulation of reactions in a human figure avatar 
 

The simulation of Reactions created with Second Life avatars are oriented to a human could have in a certain environment when 

hear an unexpected or strong noise. The sequences of reactions are classified into five levels, where level 1 reaction corresponds 

to reaction quieter and Level 5 is the most altered.  
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7.1 Reaction 1 

 

The first sequence of reactions is the level quieter. By the time the user touches the object or give a click on it, the avatar must 

be surprised, stop, turn 180 ° and then laugh. Therefore, the script contains four animations.  

 

Below is shown the code incorporated into the object in order to avatar execute the above sequence of reactions.  

 
default{ 

state_entry() 

{ llRequestPermissions(llGetOwner(), 

PERMISSION_TRIGGER_ANIMATION); 

} 

touch_start(integer total_number) 

{integer perm=llGetPermissions(); 

if (perm & PERMISSION_TRIGGER_ANIMATION) 

{ 

float t=0.5; 

llStartAnimation(“express_surprise”); 

llSleep (t); 

llStopAnimation(“express_surprise”); 

llStartAnimation(“crouch”); 

llSleep(t*2); 

llStoptAnimation(“crouch”); 

llStartAnimation(“turn_180”); 

llSleep(t*3); 

llStopAnimation(“turn_180”); 

llStartAnimation(“express_laugh”); 

llSetTimeEvent(1.0); 

} 

         } 

run_time_permissions(integer perm) 

   { 

   } 

timer() 

{  llSetTimerEvent(0.0); 

llStopAnimation(“express_laugh”); 

} 

 } 

 

The code that was incorporated into the script consists of a single state by default and within this there are several events, the 

run_time_permissions event activates permissions for running the animation and the touch_start event specifies animations 

should be run, as in LSL initialize multiple animations at once is not allowed, you have to make use of a delay or an extra 

function which is llSleep, this put the script to sleep for the number of seconds that you specify to the variable t, where for this 
example was 0.5 seconds to start, this variable is incremented by two and then three as they are running all the animations.  

 

Avatar reaction running is shown in figure 3 and 4.  

 

 

7.2   Reaction 2 

The sequence of reactions that were specified at level two is that the avatar panic, then crouch and walk a few steps and finally 

expresses a short smile. The Avatar reaction running is shown in figure 5. 
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Fig. 3. Avatar surprised and stooping. 

 

 

 
Fig.4 Avatar turning 180° and laughing 

 
 

 
Fig. 5. Scared Avatar stooping walking a few steps and short laughing 
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7.3   Reaction 3 

The sequence of reactions is that when user touch the object, the avatar slightly lift one foot and hand, after the express anger 

and shrugging the shoulders. Avatar reaction to running is shown in Figure 6.  

 

 
Fig. 6. Avatar lifting foot an hand, angry and shrug. 

 

 

7.4   Reaction 4 

The reaction sequence is that when clicking on the object the avatar is surprised and then worry. Avatar reaction running is 

shown in Figure 7.  

 

 
Fig. 7. Avatar surprised and concerned. 

 

 

7.5   Reaction 5 

This reaction corresponds to the most disturbed or hysterical, consists of three animations which are: surprise, scream and run. 

Avatar reaction running is shown in Figure 8.  
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Fig. 8. Avatar surprised, screaming and running. 

 
 

8 Construction of the decision tree in See5 

 
In order to make the decision tree the .names and .data files should be prepared in plain text. For this work, some attributes were 

considered randomly and based on these the decision tree that will produce the prediction of the reaction that the person will 
have are generated. The attributes considered were:  

 

a) The characteristics that could define a person as age, sex, levels of trust, vulnerability and others.  

b) The properties of the environment in which to the event occurs as environmental safety, noise intensity, time, distance of 

sound, etc.  

c) The five possible responses that an individual might have, for this example are the five reactions discussed above.  

 

Figure 9 shows the content of the file named description .names, that presents the three mentioned types of attributes and their 

possible values.  

 

 
Fig. 9. .names file. 
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Once generated the .names file must created the .data file, it contains the training cases on which the decision tree is based, and 

this file contains values for specific cases. Figure 10 shows an example of a training case indicating the attribute name and its 

value. 

 

 

 
Fig. 10. Trainning case with attributes. 

 

Figure 11 shows the .data file containing three training cases with the syntax required by See5  

 

 

 
Fig. 11. .data file. 

 

Once you have the .names and .data files with desired training cases the next step is to generate the decision tree to be used in 

the selection of reactions within the virtual environment.  

 

To obtain a more reliable tree is proposed to form a file with 50 training cases. The characteristics of the person will be taken 

implementing a test to obtain specific values for each of the attributes and the environment properties are given by the 

simulation environment.  
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9 Conclusions 

 
We decided to use the Second Life simulator because unlike others, has an internal programming language which is LSL where 

animations that were developed for each of the reactions ran satisfactorily. Although tools are still required to simulate human 

behavior, Second Life is the simulator that suits compared to others.  

 

If you do not want to use the internal animations offered by Second Life, you can create and upload their own to the virtual 

world to use in a similar way that those already predetermined.  
 

The area of human behavioral simulation is very wide; therefore a reaction was simulated discretized into 5 levels, where the 

first corresponds to the more tranquil and the fifth to the most altered.  

 

To create a decision tree that supports the selection of one of these reactions suggests three types of attributes, the personality, 

the environment and the level of reaction, which are specified in a .names file with their possible values,  in a .dates file  the 

cases with specific values for training are indicated.  

 

It is intended that under LSL language the decision tree generated can be used to select which of the reactions will run.  
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