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ABSTRACT 
When a complex project starts in industry the selection of team(s) 
is one of the first steps that must be done. The correct selection of 
people to integrate a team within a complex engineering project is 
not a trivial task. Team configuration is a type of business 
decision-making typically done by a manager based on his/her 
past experience and with the available information about the 
behaviour and interaction between the potential team members. In 
this work we propose a Multi-Agent System that provides 
information about the possible overall behaviour of a work team 
and present the first results obtained.   

Categories and Subject Descriptors 
I.2.11 [Artificial Intelligence]: Distributed Artificial Intelligence 
– coherence and coordination, multiagent systems.. 

General Terms 
Performance, Design, Experimentation, Human Factors. 

Keywords 
Social Simulation, Modelling Emotions, Conceptual Design. 

1. INTRODUCTION 
When a new complex project begins in industry, the project 
manager is put in charge of partitioning this project into tasks and 
selecting the people who will perform them. The correct selection 
of people to integrate a team within a complex engineering 
project is not trivial because it should include not only technical 
competence and availability aspects, but also personal and social 
characteristics of each potential team member. This is even more 
important in a project, where the interaction and communication 
between team members are fundamental for the achievement of 
the final objective. In addition to social and external factors, 
emotions play a critical role in rational decision-making, 
perception, human interaction, and human intelligence [5]. In this 
work we propose an agent model that represents each team 
member by means of a software agent that includes not only 
technical competence and availability aspects, but also some 
personal and social characteristics in addition to emotional 
features [4]. 

 

2. RELATED WORK 
Researchers in areas such as Psychology, Sociology, and more 
recently Artificial Intelligence have long been working on how to 
model human behaviour. In particular in the Artificial Intelligence 
area there are research groups involved in the use of MAS to 
simulate social team behaviour [1]. More recently some 
researchers have been applying agents technology to model 
emotional and personality features. Some of their works are 
Cathexis [7], FLAME [2], or a socio-psychological model where 
the personality can be defined by values generated from the 
moods and attitudes of a person [3]. Particularly in [6] a model to 
build agents that represents human behaviour based on physical, 
emotional, cognitive, and social characteristics is presented, i.e. 
the PECS model. 

3. OUR MODEL OF WORK TEAMS 
The general architecture of our model is shown in Figure 1. When 
a project is started, the project manager selects, according to 
his/her own experience, a possible set of team members. Once the 
team is formed, several simulations of its behaviour are 
performed. If the overall results indicate that the team could 
possibly complete the project with success, the project manager 
has the possibility to save the team configuration in a file for  
future reference. Our prototype tool uses software agents to 
represent each person from real life. The internal model of our 
agents is based on the PECS architecture [6]. 
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Figure 1. Architecture of the team configuration process. 
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3.1 The Agent Roles 
We have considered the following four agent roles in our 
application: Project Manager, Engineer, Technician and 
Assistant. Each one of these roles simulates to have different 
knowledge over their assigned tasks. The internal characteristics 
of a software agent have three basic aspects: cognition to 
represent some technical related knowledge of a person, i.e. 
creativity and experience. Emotion and personality to represent 
the following basic emotions: desire, interest, disgust, and 
anxiety; and the following personality trends: amiable, 
expressive, analytical and driver. Social characteristics to 
represent the interaction between team members: 
introverted/extroverted, preferring to work alone or in a team.  

3.2 The Agent Behaviour 
The internal state of the agents is measured using fuzzy logic. For 
example, agent A may have the following values in its cognition 
component: Agent_A(creativity, high) Agent_A(experience, 
medium), and in its emotion component: Agent_A(desire, 
medium), Agent_A(interest, high), etc. These values could change 
according to the task assigned.  

With these internal parameters each agent simulates the 
interaction with other agents and with their assigned task(s). From 
this interaction, two of the parameters tasks are modified: task 
duration and task quality.  These two parameters are also 
quantified using fuzzy logic. The algorithm that produces the 
agents behaviour based on their interaction with their assigned 
tasks is as follows:  

1. The agent identifies its task and its team-mates in that task. 
2. According to the parameters of the task and some other agent 

internal parameters, the agent internal state is updated using 
fuzzy rules. For example: IF Task_1(delayed, high) AND 
Task_1(difficult, complex) AND Agent_A(experience, low) 
AND (...) THEN Agent_A(stress, increase high) AND 
Agent_A(anxiety, increase medium) AND (...)  

3. Once the agent internal state is updated, each agent simulates 
to perform its assigned task. The task outputs parameters are 
updated.  For example: IF Agent_A(interest, medium) AND 
Agent_A(disgust, low) AND Agent_A(prefers to work alone, 
works with others) AND (...) THEN Task_1(duration, 
decrease low) AND Task_1 (quality, increase high). 

4. If Task_1 precedes Task_2, then the defuzzified value of 
Task_1 duration parameter is added to Task_2 duration 
parameter. Finally the agent in charge of Task_2 updates its 
internal state according to the parameters of Task_2 (step 2). 

A prototype implementing this model has been developed with 
the following assumptions and limitations: 
a) The agents do not solve a real design problem but only 

simulate their interaction with other agents and with their 
assigned task(s);  

b) Given the uncertainty associated with the characterisation of 
the cognition, emotion, personality and social characteristics 
of a person, random probabilities around the fixed values of 
such properties (representing the internal state of the agent) 
are used. 

c) The global behaviour of a team is obtained by averaging its 
behaviour over a statistically significant number of 
simulations. 

d) The most suitable team configuration is obtained by 
comparing the global behaviour of several possible team 
configurations. 

4. RESULTS AND CONCLUSIONS 
After several simulations with different team configurations 
(members and tasks) we can observe the following initial results:  

♦ The most delayed tasks were those that have been performed 
by agents with high or medium values in the stress, anxiety 
and disgust parameters, even when the values of desire and 
interest were medium or high. 

♦ The tasks with high degree of completion were those that 
have been performed by agents with high values in the 
interest and desire parameters, and medium-low values in the 
disgust and anxiety parameters. 

♦ Tasks with low quality average were performed by agents 
with high or medium stress faced with a complex difficult 
task. Nevertheless, the quality of a task is less affected by the 
internal parameters of the agents than its duration. 

♦ The tasks with high quality average were made by agents 
with high values of the interest and desire parameters, and 
low values of the stress, disgust and anxiety parameters. 
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