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1.1 Developrments of Al Technologies

In the wave of Industry 4.0, algorithims, big data, and conputing power are developing rapidly. Brerging technologies such as A, big data, and cloud
conputing have opened up a new era of human-machine collaboration, bringing new development oppartunities to the traditional construction industry.
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1.2 Architecture Workflow Revolutionin Al Bra

Lhder the influence of artificial intelligence technadlogy, the traditional design process is gradually transformming into an integrated process of intelligent
design, production, and construction centered on automatic shaping, iterative design, performance optimization, ONC production, and lean construction
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1.3 Keywords of A-SUPPOR]

) bulding design and construction in China

In the architecture practice in Ching, generative design, perfarmmance optimization, and smart construction are the three nost rapidly developing fields,
related methods and technical systenms enable Chinese architects to carry out Al assisted architectural design and construction practices.
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Generative Design

Generative Adversarial Networks

Style Transfer

Bayesian Network

Cellular Automata (CA)
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Performance Optimization

Genetic Algorithm

Simulation and Prediction

Topology Optimization

Reinforcement Learning

Self-Organizing Maps (SOM)
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Sart Construction

Additive manufacturing

Multi-robot Cooperation

Mixed Reality (MR)

Embodied intelligence

Computer Numerical Control (CNC) j
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2 Adaption of Al for Generative Design

Public Transpartation Center; Giandao Lake, Zhejiang - Algarithm Generation Based on Mountain Georretry

The project draws inspiration from mountain morphology to determine the basic units, and uses algorithims to summarize the geonretric logic of mountains, then predicting
future shape changes by semantic association Through tenparal deduction, continuous fractals, iterations, juxtaposition, and subtraction, the foomgradually grows aut and
scattered fragments shape a new landscape, hiding but nat dissolving in the mountains.
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2 Adoption of Al for Generative Design

Shanghai Jade Museum - Spherical Quitting Space Generation

The project reshapes and unifies the entire display space through the cutting of the sphere. Spheres of different sizes and propartions, cutting and blending methods, and
spatial combinations meke the entire space rich and varied The internal spaces are divided into different scales of halls, alleys, gardens, corridars, etc, and also
interconnected through hdles, valleys, peaks and lakes for visual connectivity.
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3 Adoption of Al for RFerformance Optimization
Radio and Television Station, Harbin, Heilongjiang - Traffic Core Qptimization Design Driven by Lighting Environment
Muti-objective optimization techniques are used to optimize the form of the traffic core, dbtaining the spatial curvature form that maximizes the indoor lighting
perfarmance and visual confort. 125 sets of Pareto solutions were dbtained through iterative operations based on genetic algorithms, and the gptimal solution was
determined based on lighting perfarmance and aesthetics.
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3 Adoption of Al for RFerformance Optimization
Entrance of Theme Park, Nanjing, Jiangsu — Structure Qptimization Design Driven by Geometric Expansion
The main entrance schenre is a multidimensional topological geometry floating on the site, and the supplementary surface is generated in four steps: boundary input,
surface skeletonization, skeleton subdivision, and mesh division. Position of support paints is gptinmized by structure simulation, visual accessibility and mechanical
stability are considered to develop a multi-paint supporting system The surface geometric mesh is generated on the topalogical mesh
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3 Adoption of Al for Rerformance Optimization

Changsha, Hinan - Xiangjiang Bye
Optimization of Variable Steel Sructure
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Optimization of 3D printing construction fom

Xingping, Shaanxi - Sports Stadium
Optimization of Roof Formby Wind Environment

Adoption of Al by Architects in Their Practices



@ Adotion of Al for Sert Construction




4 Adoption of Al for Smart Construction

Wljiazhuang Residence in Hebel Province - 3D Rrinted Concrete
Integrate design system based on structural pipeline and robot self-control system The exterior walls are integrated with woven textures and structural
walls and insulation materials are paured into the center to farman integrated systemthat conbines decaration, structure, and insulation.
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4 Adoption of Al for Smart Construction
Park Covered Bridge, Nanjing, Jiangsu Province - Non standard Curved CNC Machining and Construction
The building formis generated based on digital chain, and the GRC skin element data corresponding to each structural grid is accurately calculated, so that the non-
standard surface shape can be perfectly reproduced and the error is minimized It is processed by ONC equipment such as robatic arms and laser cutting and assenbled

ongte.
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4 Adoption of Al for Smart Construction

Yixing, Jiangsu - Gty Renewal Shanghai - Rest Pavilion Conmrunity Center - Dayi, Schuan
3Dprinting adjustable textures

-

Machine woven carbon fiber 3D printing flexible partition wall
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5.1 Integrated Application — Western Science Gty in Chongaing
Scale of Building Conplex - Optimization Design of Building Complex Layout Driven by Outdoor Wind and Heat Environment
GAN are used to construct performance prediction nodels for site wind environment, outdoar thermral confort, etc. By integrating performance prediction nmodels
and design decision suppart nodels, a balanced inproverment of green performance gaals in wind and heat environments is achieved
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5.1 Integrated Application — Western Science Gty in Chongaing
Individual BLilding Scale - Indoar Thermal Conrfart and Phaotovaltaic Patential Driven Blilding Form Optimization Design
In the design of key individual buildings, the aptimal solution of the building complex is transferred as a constraint parameter to the individual buildings to ensure the
coordination with the surrounding environment. The optimization goals include indoor thermal confort, lighting confart, and photovoltaic patential. The design
parameters include building arientation, roomdepth ratig, and sunshade form Multi-objective optinizations are made to inprove the overall building performance.
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5.1 Integrated Application — Western Science Gty in Chongaing
Building Node Scale - Material saving and Cost driven Optimization Design of Rotary Stair Node Form
In the design of inpartant nodes, the optimization design of outdoor spiral staircase formtakes the full life cycle cost and meterial consunyption as the objectives,

and the farm surface meterial, and construction methods as the design parameters. The gptinized plan reduces the steel consunption of the structure by 600 tons,
saves nore than 1000 square meters of surface aluminumplate, significantly reduces carbon and material consunption, and lowers construction costs.
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5.2 Integrated Application — Resort Hotel in Nanjing
Single Blilding Scale - Particle SwarmAlgorithm Driven Architectural Form Generation Design

The project introduces @S visualization technology based on the current situation of the site, and analyzes and interprets the relationship between cliffs pond
scenery, and site trends in the site. The notion trajectory is dbtained through particle swarm intelligence algorithm CQuster particles generate georetric paths
strongly correlated with the texture, geometric relationships that confarmto the formof hatels hidden in the environment and integrate into the landscape.
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5.2 Integrated Application — Resort Hotel in Nanjing
Scale of Enclosure Structure - Robat Brick WAl based on Style Transfer and Inmage Interference

By using image interference to control the ratation angle of the bricks, the concave and convex light and shadow as well as the unevenness of the jaints, are used to
abstractly reshape the image information through digital geometry, reproducing the dual picture of nature and itinerary. Imege trandlation utilizes GANto transfer the
style and structure of over 500 local landscape imeges and iteratively generates a digital landscape painting that metches the cliff on the site
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5.2 Integrated Application — Resort Hotel in Nanjing
Building Node Scale - Integrated Beam Colunm Structure Based on Tapology Optimization and Dynanric Smulation

The beam calum integrated structure located in the hatel Lobby has achieved a hyperbolic roof space of nearly 2000 n? through the coupling calculation of structural
mechanics and form Using a quarter topology configuration and Kangaroo dynanrics sinulation, the farce and shape finding abjective of the overall roof is optimized.
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5.3 Conclusion and Prospects

As architects continue to explore the application of Al techndlogy, the inproverrents of efficiency and effectiveness by advanced algorithns to the practice is highly
appreciated In the future the multi-scale integrated application and multi-stage interconnected application of Al technology will help create a green, healthy, and
intelligent living environment.
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