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From Static Coupling to Dynamic Interaction: An Intelligent Approach to
Mesoscale Urban Design
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Abstract: As a pivotal link between the macro urban scale and the micro neighbor-
hood scale, mesoscale urban design plays a dual role in integrating 2D functional or-
der and 3D morphological order. However, as urban needs evolve, the traditional me-
soscale urban design method, which relies on static function-morphology coupling,
becomes ill adapted to urban changes. Drawing on reinforcement learning algorithm,
this study proposes a set of mesoscale intelligent urban design pathways structured
around a system of "network control module—program generation module—optimiza-
tion output module". Focusing on the spatial characteristics of function-morphology
coupling elements, the study summarizes various coupling interaction modes, includ-
ing highly coupled, core clustering, axis-driven, function-led, and morphology-led
types. These modes are then applied in intelligent urban design practices in a
sample area. The results demonstrate that the intelligent urban design approach can
significantly enhance design diversity, efficiency, and adaptability, providing an effec-

tive solution for achieving dynamic interaction of future urban design.
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Fig.1 The influencing mechanism of multiple factors on dynamic function—morphology interaction
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Fig.2 The technical route of mesoscale intelligent function—morphology interaction design
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Tab.1 Morphological indicators of mesoscale urban design
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Tab.2  Eight coupling modes of function—morphology
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Fig.3 Schematic illustration of generation processes for different coupling modes
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Tab.3 Multiple options for intelligent urban design in the sample area
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Fig.4 Current conditions and digitized chassis in the sample area
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