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such platforms through artificial intelligence (AI). To address the limitations of conventional platforms in dynamic
evolution, scenario diversity, and evaluation dimensions, we integrate key technologies including multi-agent sys-
tems, reinforcement learning, and large language models. We propose a hierarchical and configurable platform archi-
tecture that incorporates intelligent attack simulation, adaptive defense decision-making, and automated evaluation
and feedback. Furthermore, a layered intelligent agent training mechanism based on imitation learning and lifelong
learning is designed. The proposed platform can dynamically generate high-fidelity attack chains, achieve cross-
domain collaborative defense, and perform multi-dimensional quantitative evaluation, thereby significantly improving
the realism and precision of cyber exercise training. Through scenario-specific configuration of strategy libraries, en-
vironment simulation, and evaluation systems, the architecture can be flexibly adapted to diverse application needs in
education, scientific research, and industrial drills. This paper also examines key challenges faced by the platform, in-
cluding model interpretability, simulation authenticity, data privacy, and ethical compliance. Future research direc-
tions are outlined, encompassing explainable Al, digital twins, privacy-preserving computation, and standardization
collaboration. The study aims to provide theoretical support and practical guidance for building a next-generation
adaptive and sustainably evolving cyber defense system.
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