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(1. College of Intelligent Sciences, National University of Defense Technology, Changsha 410073, China; 2. Hunan Institute of Ad-
vanced Technology, Changsha 410205, China)

Abstract: As a large-scale system that continuously integrates and couples a large number of local autonomous systems,
the basic idea of intelligent evolution of complex systems is to use intelligent technology to achieve continuous em-
powerment of the system. The complex system driven by artificial intelligence and supported by big data has achieved
multiple rounds of technological iteration and scene updates. This article focuses on complex artificial intelligence sys-
tems. Firstly, it analyzes the basic theories of intelligent evolution, refine the concept of intelligent evolution, and pro-
pose an evolution technology integration framework centered around the perception layer, computing layer, and optimiz-
ation layer of complex systems. and summarizes the four key evolution technologies of big data decision-making, edge
intelligence, multi-agent collaboration, and adaptive evolution, summarize the crucial supporting role of the above tech-
nologies within complex systems and the development and evolution path of these technologies. It also looks forward to
the future direction of complex system evolution driven by artificial intelligence. This article can provide theoretical
support for the development path of the next generation of artificial intelligence complex systems.

Keywords: artificial intelligence; complex systems; intelligent evolution; learning optimization feedback; big data de-

cision making; edge intelligence; multi-agent collaboration; adaptive evolution
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Fig. 9 Adaptive evolution technology framework
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