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Advance into Ocean: From Bionic Monomer to Swarm Intelligence

CHEN Jian-rui, WANG Jing-jing, HOU Xiang-wang, FANG Zheng-ru,DU Jun,REN Yong
(Department of Electronic Engineering , Tsinghua University , Beijing 100084 , China )

Abstract: In recent years, swarm intelligence, as a novel multi-disciplinary technology, has made remarkable achieve-
ments in various fields, such as shared traffic, swarm unmanned aerial vehicle system, underwater multi-agent platform, and
so on, but the swarm intelligence technology combined with underwater scene is lack of systematic induction. Therefore, it is
necessary to discuss and analyze the development status and trend of underwater swarm intelligence technology. This review
aims to study and summarize the underwater swarm intelligence technology. It makes a complete introduction to the swarm
intelligence theory, and gives the complete concept, specific algorithm and application field of swarm intelligence. And
swarm intelligence technology needs to be applied to underwater scenes in order to solve a series of difficulties caused by
complex marine environment. This review summarizes the research status of underwater swarm intelligence technology at
home and abroad, and comments on the difficulties of underwater swarm intelligence, such as complex environment, limited
communication, difficult information acquisition, insufficient system capacity and limited energy supply. In addition, aiming
at these difficulties, this review analyzes the time-varying environment perception technology, underwater sensor network,
collaborative navigation and positioning technology, path planning technology, underwater formation control and distributed
autonomous decision-making technology combined with swarm intelligence theory, and gives the future application of under-
water swarm intelligence technology in cross domain communication, multi-platform heterogeneous development trend and
prospect of innovation of independent operation ability.
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