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Abstract. This paper presents a novel generalized particle model (GPM)
for problem-solving in multi-agent systems (MAS) in complex environment.¹
The complex environment involves multi-type coordination, multi-objective
optimization, multi-degree autonomy, and multi-grain dynamics. The
proposed GPM transforms a problem-solving process in MAS into the

kinematics and dynamics of massive particles in a force-field. The GPA
has many advantages in terms of the large-scale parallelism, the suitabil-

ity for complex environment and the easier implementation with VLSI

hardware technologу.
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1 Introduction

Most of approaches currently used to problem-solving in MAS have the fol-

lowing limitations and disadvantages:
• Usually only some simpler types of coordination in MAS, such as cooper-

ation and competition, are taken into considcration. Furthermore, it is assumed

that these kinds of coordination are always bilateral, aware, and conscious be-
havior.

• The MAS simply regards agents to be either completely selfish or com-
pletely unselfish.

• The global control, global information, and global objective are always

required, so that it is difficult to realize in real-time the problem-solving in
MAS.

• The influence of the availability of individual agents, such as congestion
degree, failure status and priority level, is not well considered.

• Particularly, it is very difficult to treat the phenomena that randomly and

emergently occur in MAS.
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