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CHAPTER 1

Introduction

In this chapter we give a brief introduction to multiagent systems, discuss their differences with
single-agent systems, and outline possible applications and challenging issues for research.

1.1 MULTIAGENT SYSTEMS AND DISTRIBUTED Al

The modern approach to artificial intelligence (Al is centered around the concept of a rational
agent. An agent is anything that can perceive |ts environment through sensors and act upon
that environment through actuators ( ; \ , 2003). An agent that always tries to
optimize an appropriate performance measure is called a *rational agent’. Such a definition of a
‘rational agent’ is fairly general and can include human agents (having eyes as sensors, hands as
actuators), robotic agents (having cameras as sensors, wheels as actuators), or software agents
(having a graphical user interface as sensor and as actuator). From this perspective, Al can be
regarded as the study of the principles and design of artificial rational agents.

However, agents are seldom stand-alone systems. In many situations they coexist and
interact with other agents in several ditferent ways. Examples include software agents on the
Internet, soccer playing robots (see Fig. 1.1), and many more. Such a system that consists of
a group of agents that can potentially interact with each other is called a multiagent system
(MAS), and the corresponding subfield of Al that deals with principles and design of multiagent
systems is called distributed Al

1.2 CHARACTERISTICS OF MULTIAGENT SYSTEMS
‘What are the fundamental aspects that characterize a MAS and distinguish it from a single-
agent system? One can think along the following dimensions.

1.2.1 Agent Design

It is often the case that the various agents that comprise a MAS are designed in different
ways. The different design may involve the hardware, for example soccer robots based on
different mechanical platforms, or the software, for example software agents (or ‘softbots’)
running different code. Agents that are based on different hardware or implement different




