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Urban Planning Agent: Concepts, System Architecture, and Reflections on Practice
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Abstract: Artificial intelligence is profoundly reshaping knowledge production, meth-
odological organization, and governance mechanisms in urban planning. In response
to increasing urban-system complexity, growing challenges in public-interest coordina-
tion, and rising implementation uncertainty, urban planning urgently needs a profes-
sional intelligent methodology for the entire planning process. This study proposes
the concept of the "urban planning agent" defined as a professional intelligent sys-
tem that uses multi-source urban data as its perceptual foundation, draws on plan-
ning knowledge, regulatory standards, model-based methods, practical experience, and
implementation feedback, and takes public value, spatial order, and governance objec-
tives as the basis for judgment. The study delves into the conceptual foundations, ca-
pability structure, system architecture, application framework, and contextual applica-
tion of urban planning agents in China. It proposes an eight-dimensional capability
framework of perception, cognition, simulation, creation, decision-making, execution,
coordination, and learning; develops an operating architecture of data, computation,
decision-making, and application layers; and identifies eight specialized agents: spatio-
temporal sensing, regularity cognition, planning simulation, plan-making, action-
oriented decision-making, organizational coordination, emergency response, and knowl-
edge iteration. In the Chinese context, urban planning agents should be embedded
within the territorial spatial planning system and aligned with unified natural-resource
management, urban assessment, urban regeneration, and digital government construc-
tion. Their operation should be supported by databases covering natural-resource,
urban-construction, socio-economic conditions, planning standards and regulations,
and planning-case. Urban planning agents can help transform urban planning meth-
ods from stage-based plan formulation toward continuous spatial governance, provid-
ing theoretical and practical pathways for territorial spatial governance and human-Al

collaborative planning.
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