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Mass-Customization in the house building industry 
allows customization while lowering costs, 
increase quality and reduce building times
(Larsen, 2019)
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Mass-Customization in Architecture

parametric adjustments
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In-house system architecture open-source system architecture
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Problem Statement
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The open source system allows high participation, but is difficult to operate and is 
expensive through missing link to mass production



Background Research

7ENCODING BUILDING PRODUCTSINTRODUCTION



• How to create a computational design tool that encodes building products 
into a participatory and discrete architectural workflow?
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Research Question
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Research Objectives



Literature Review
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Participation Methods
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Rating of Participation Methods
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Rating of Participation Methods
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Development
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Wave Function Collapse Algorithm
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Wave Function Collapse Algorithm
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Wave Function Collapse Algorithm
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Wave Function Collapse Algorithm
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Wave Function Collapse Algorithm
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Wave Function Collapse Algorithm



Applying the WFC: 2D Tiles
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Input Tiles Output 20x20



Applying the WFC: 3D Tiles
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Input Tiles Output 20x20
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Boolean Marching Cubes
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Third Dimension
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Reducing the Cubes
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26 Unique Cubes
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26 Unique Tiles
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Dimensioning
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Developing an Infill System

60ENCODING BUILDING PRODUCTSDEVELOPMENT



Basic Module
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Application in Context
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Detailing the System
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Design Tool
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Design Tool Workflow
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Topological Design
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Voxels
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Topological Design
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Design Rules
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Codification
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2 Tile Database
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Create Unique Cubes
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Create Tile Families
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Import Building Products
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Create Parts
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Create Components
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Create Building Tiles

77ENCODING BUILDING PRODUCTSDESIGN TOOL



Create Computational Tiles
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Create Faces
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Calculate Tile Options
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Array EnvelopeArray Room 1, 2



Initialization
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Tile Placement
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Tile Placement
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Tile Placement
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Tile Selection
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Postprocessing: Details
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Postprocessing: Export
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Postprocessing: Export
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Postprocessing: Export
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Toy Problem
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Context
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Topological Design
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Envelope Tileset
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Envelope Tileset
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Interior Tileset
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Tile Placement - Envelope
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Tile Placement - Envelope
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Tile Placement - Interior

98ENCODING BUILDING PRODUCTSTOY PROBLEM



Tile Placement – Stair Integration
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Evaluation
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Implement Building Products
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Block Frame



Implement Building Products

102ENCODING BUILDING PRODUCTSEVALUATION

Enclosing Frame Steel



Implement Building Products
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Enclosing Frame Wood



Complex Building Products
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Application on Wikihouse
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Industry Feedback
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Design Method Comparison
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Impact on the Stakeholders
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Conclusions
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Product



Limitations: Structure
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Limitations: Structure
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Limitations: Bespoke Tiles
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Industry Context



Future Developments
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External Graphics
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Interested to see how I solve 
similar problems?
visit tim-schumann.com

https://tim-schumann.com/
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