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Research and application of data-driven algorithm for optimizing the layout of public service facilities in urban

renewal areas—a case study of a large-scale industry-city integration mixed community
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Construction Engineering Technology Research Center, Shanghai

[ Abstract] My country's urban development has shifted from incremental expansion to a "new stage" of urban
renewal that focuses on improving the quality of existing urban resources. Faced with challenges such as limited space,
complex population structures, and haphazard layout of service facilities in existing urban areas, traditional experience-
based planning methods are insufficient to meet the needs of refined governance. This paper proposes a public service
facility layout optimization model based on a CIM (City Information Modeling) digital foundation and a non-negative
weighted graph algorithm. First, a high-precision "air-ground integrated" digital foundation is constructed using UAV
oblique photography and 3D laser scanning technology to address the problem of missing current data. Second, a multi-
objective optimization mathematical model is established, incorporating multi-dimensional constraints such as walking
distance, solar radiation, and population thermal dynamics to solve for the optimal solution for facility layout. Finally,
engineering empirical studies demonstrate that this method effectively improves facility service coverage and space
utilization efficiency, reducing public area energy consumption by approximately 23%, providing scientific quantitative
decision-making support for spatial micro-transformation in urban renewal scenarios.
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