3D DCGAN and SOMs

The incorporation of a 3D DCGAN enriches the design process by embedding human gestures into architectural forms, creating
culturally expressive narratives. The DCGAN is trained on a dataset of voxelized gestures—3D representations of life-scale 10Binvx 26.invox
movements captured in VR. By interpolating these gesture-based meshes, it generates novel and unique forms. This method enables
T W rd S / N O n l ' n ive rsa I / A rC h itect re . the DCGAN to “co-author” designs that preserve human subtleties, demonstrating that digital tools can amplify personal, physical
O a a u 0 imprints rather than diminish them. Marching cubes algorithm is used to convert the outputs after training to meshes and SOMs are
used to organise the output meshes based on gesture typology and dimensions.
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machine contributions. It raises questions about the true‘author’ of the design, as personal gestures are algorithmically transformed
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In the evolving design landscape, VR has become a transformative tool, offering real-time, scale-accurate design and visualization T
that outpaces traditional methods. Gravity Sketch stands out by enabling immersive 1:1 scale work, revolutionizing concept creation, N ~d S 1! ) 8 /
refinement, and execution across design fields. It captures intricate gestures, directly influencing architectural designs. For example, e e T PN 1 F e beo
gestures from Spanish cultural practices—Ilike Flamenco dance, Bullfighting moves, culinary motions, or traditional sports such as N | o
Aizkora Proba and Valencian Pilota—can shape architectural forms, embedding cultural narratives into the design. Gravity Sketch’s pass- o A o TR p N (i oo, 90y o
through feature allows designers to trace real-time movements while sketching, using gesture projections on walls or scaled 1:1 videos < p ; ; 3 oyl J*““ﬂg Moo
as guides. These life-sized sketches serve as a foundation for mesh surfaces, as shown in Figures 1 and 2. e F
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areas primarily used by children, the gesture-based mesh surfaces would be tailored to a child’s scale. (Figures 3 and 4)

Figure 3 -Gesture- based mesh-surfaces adapted to various body dimensions

= | ‘
e

:

Mg

q-“‘-

an kb ] . ) 1 ..

Figure 10 - Meshes corresponding to each of the gestures (color-coded curves) are extracted from the SOMs and attached with their centers to the points of the generated curves resulting in 3D
fragments composed of gesture based meshes.
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Figure 11 - Example of one of the thousands generated architectural fragments

Creating architectural fragments - based on rhythms and time

To integrate the generated gesture-based meshes into architectural designs, they must first form distinct fragments that will later
be assembled on-site using VR. A Python script dynamically positions curves within a defined bounding box (e.g., 10x10x10m).
Each curve symbolizes a specific cultural action and is segmented according to its rhythm, with points distributed to reflect the
temporal flow of the gesture. Corresponding gesture-based meshes are selected from the SOM and attached to these points via
their centroids (in Grasshopper), ensuring that the spatial composition respects the rhythm and typology of the cultural gesture.
(Figures 9-13)

Figure 13- Architectural gesture-based fragments within the buildings (Community Playground, Community Hub-cafe and Community Performance building) Figure 16 - Views from the Community Cafe-Hub building (small image) and the lobby in the Community Performance Spaces building (large image)

Figure 2 - Tracing Span9sh culture based gestures in VR at scale 1:1 (life-size) - Flamenco, Bullfighting, Aizkora Proba, Valencian Pilota, Cooking Spanish recipes



