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Meta Urban System of Artificial Evolution: A Kind of Intelligent Generation of
Urban Morphology
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Abstract To investigate how the way of generating urban spatial morphology reflects the essence of the cities as mega systems, this
paper, from the perspective of theories, seeks to discuss the ideas on sustainable construction of complex systems, collaborative
optimization of different disciplines, and multi-scaled network formation, explores the basic logics of generating urban spatial
forms, and makes the initial proposition of establishing the pattern of the evolutional algorithm for producing urban spatial forms
via the process of self-optimizing iteration. The paper draws on the theoretical achievements of complex systems and network
science, and proposes the methodology which consists of the graph-based generation of spatial forms, generation of building
forms via operations research, and parametric-aided generation of systems. In this way, a platform emerges with basic functions
such as analysis of relationships between space and human behaviours, network analysis of land use and public facilities, 3D
shape generation, multi-disciplinary assessment, and design adjustment via human-computer interaction. Finally, this paper
introduces the practice in the planning and design of Mawan in Shenzhen, as well as the workshops at Shenzhen University and

Tsinghua University, which gives some insights to the exploration of the driving force of future urban development.
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Fig.1 The layout of the main street, the small street, and the courtyard
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Fig.2 Urban metabolism theoretical model
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Fig.3 Graph representing thousands of users on social network
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Tab.2 Composition of urban development land
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Fig.7 Accessibility analysis of roads network and planning sites based on space
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Fig.8 Planning sites comprehensive accessibility analysis Fig.9 Forming living neighborhood based on hierarchical clustering
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Fig.12 The automatically generated building volume model
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Tab.3 Floor area of construction within sites of different land use
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Fig. 13 Collection of workshop achievement
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Tab.4 Multidimensional assessment for generated plan
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