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The differentiated processes of 3D-printed translucent components create an 

unprecedented design space for both indoor optical and thermal control and novel façade 

tectonics. However, the impact of 3D-printed geometries on optical behaviors remains 

underexplored. This study proposes a systematic approach combing automated robotic 

experiments and machine learning, investigating how geometric parameters influence 

light distribution from massive data points. Initial experiments involving a single 3D-

printed specimen demonstrate the feasibility of the methodology and demonstrate the 

potential of using machine learning in modeling light redistribution. These findings offer 

valuable insights into the complex optical behaviors of 3D-printed thermoplastic façades, 

laying a foundation for future studies to refine predictive accuracy and expand the 

dataset. This work highlights novel opportunities for advancing parametric design and 

fabrication techniques for optical façades. 
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