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Abstract

Abstract: Military UUV is developing toward the direction of intellectualization and coordination of multi-
UUV system. It is composed of complex underwater unmanned system (UUS) with changeable
underwater environment and complex combat mission. Multi-agents (MAS) modeling technology has
become the mainstream method to study this kind of complex system. The development and
characteristics of UUS are briefly and comprehensively reviewed. The latest developments of MAS theory
are systematically summarized, and MAS modeling and simulation technology for multi-UUV cooperative
combat system (MUCCS) are analyzed. A novel MAS theory method, that is immune agent interactive
network (IAIN), is proposed, which combines the modeling advantages of MAS and biological immune
mechanism to solve the bottlenecks of intelligence and collaborative modeling for MUCCS. The proposed
IAIN not only enriches and develops MAS theory, but also provides a new perspective for modeling study
of heterogeneous unmanned combat systems in different fields.
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Abstract: Military UUV is developing toward the direction of intellectualization and coordination of
multi-UUV system. It is composed of complex underwater unmanned system (UUS) with changeable
underwater environment and complex combat mission. Multi-agents (MAS) modeling technology has
become the mainstream method to study this kind of complex system. The development and
characteristics of UUS are briefly and comprehensively reviewed. The latest developments of MAS theory
are systematically summarized, and MAS modeling and simulation technology for multi-UUV cooperative
combat system (MUCCS) are analyzed. A novel MAS theory method, that is immune agent interactive
network (IAIN), is proposed, which combines the modeling advantages of MAS and biological immune
mechanism to solve the bottlenecks of intelligence and collaborative modeling for MUCCS. The proposed
IAIN not only enriches and develops MAS theory, but also provides a new perspective for modeling study
of heterogeneous unmanned combat systems in different fields.
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Fig. 1 Overview of the biological immune mechanism
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