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Wave Function Collapse 

algorithm



Constraint programming

constraints
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How you ever played sudoku?

Rules:
•The numbers 1 to 4 must appear exactly once in each row

•The numbers 1 to 4 must appear exactly once in each column

•The numbers 1 to 4 must appear exactly once in each of the 
corner 2×2 boxes

Domain:

{1, 2, 3, 4}
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Constraint propagation



Constraint propagation



Back to WFC - inspiration

Array of domains{1, 2, 3, 4} => Wave

Choosing a random tile => Observation



Least Entropy

We want to select the cell that minimizes:



But what if we apply the WFC 
to some real problems?









Modularity



Flexibility & Scaling possibility
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Crisis Situations

WFC + RE:UKRAINE 
HOUSING 
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Defining rules and 
domain
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• Residential Standard Heuristic
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Heuristics – way to steer WFC

• Residential Standard Heuristic

• Bath Placement Heuristic

• Symmetry Patterns Heuristic

• Establishing Excluded Areas 

Heuristic

• Accessibility Heuristic



EXAMPLE RESULTS
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CURRENT PROJECT
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How to modify 
Gaussian Splatting 
in VR



GAUSSIAN SPLATTING
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GS is Not VR- or game-engine–ready (yet) 

• Limited Real-Time Lighting & Shadows
• Poor Interactivity & Animation Support
• Inconsistent Stereoscopic Rendering
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GS is Not VR- or game-engine–ready (yet) 

• Limited Real-Time Lighting & Shadows
• Poor Interactivity & Animation Support
• Inconsistent Stereoscopic Rendering

My focus
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Physics relates on mesh

Pre-existing mesh

GaMeS

Unity GS Asset

Realtime modifications



FUTURE PLANS

Real-time interactive visualisation 

of modular settlements design 

process 



THANK YOU!
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