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Development and Application of a Planning Agent for Urban Micro—Green
System Renewal
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Abstract: In the context of high-quality urbanization and sustainable urban renewal,
the development of efficient and synergistic micro-green systems has emerged as a
critical pathway for integrating fragmented green spaces and enhancing urban green
networks in built-up areas. Given the challenges posed by the small scale, scattered
distribution, difficulty in identification, and complex implementation conditions of po-
tential sites in high-density environments, this paper uses the central urban area of
Kunshan as a case study, focusing on two core issues in micro-green system re-
newal: resource screening and collaborative optimization. To address four fundamen-
tal planning challenges—where potential sites originate, which sites are most suit-
able, how sites can be effectively utilized, and when projects should be imple-
mented—this study develops a planning agent for urban micro-green system renewal.
The agent integrates intelligent technologies, including image recognition, object de-
tection, and multi-objective optimization, forming a continuous decision chain that
covers site identification, layout optimization, facility allocation, and phased imple-
mentation through task adaptation and model integration. The agent is applied in the
renewal planning practice of Kunshan's central urban area. The results demonstrate
that the agent-based approach surpasses the conventional strategy of "random single-
site greening" by effectively reorganizing dispersed existing spaces into an efficient
and synergistic green service network under multiple constraints in high-density con-
texts. It enables systemic improvements in overall performance and facilitates a para-
digm shift in planning from "individual site assessment" to "systemic coordination"

and from "static blueprinting" to "adaptive implementation".
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