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Abstract: The development of artificial intelligence (AI) technology has driven a
transformation of urban design paradigms. However, existing research a systematic ex-
ploration of the human-machine collaboration in the urban design generation process.
Isolated technological breakthroughs are insufficient to address complex and interre-
lated decision-making problems in urban design. This paper develops a new para-
digm of Human-Al (HAI) collaboration for urban design generation processes. Based
on the nature of urban design, this paper examines the interventions and challenges
of Al technology supported by machine learning, deep learning, and generative large
language models. The goals of the HAI model include four dimensions: scientific
rigor, strategic precision, accurate foresight, and technical controllability. By integrat-
ing designers' spatial intuition and creative judgment with Al's capabilities in pattern
recognition, smart recommendation, and real-time evaluation, this study builds an-
novel framework for design generation: integrated conception, creative collaboration,
and verification and mutual learning. Using the application of the HAI model in an
urban design practice as an example, this paper explains the multi-round interaction
process between humans and Al in generating urban road networks, functional lay-
outs, ecological spaces, spatial forms, and application scenarios, demonstrating its
value in creativity enhancement in the design process. Finally, the paper proposes fu-
ture scenarios of the HAI model from three perspectives: the integration of human-
machine game-based design thinking, the evolution of adaptive agents, and the

hybrid-augmented intelligent assistants by designers.
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Fig.1 Diagram of the HAI model in urban design process
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