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Abstract

Optimal lighting layout lacks quantitative criteria, often relying on intuition or manual simulation. To address this,
we propose an automated system combining StyleGAN and Diffusion models for lighting recommendation and
visualization. Our method identifies lighting attributes via SVM in StyleGAN's latent space, derives positions using
Grad-CAM, and realistically synthesizes user-selected fixtures without structural distortion using Paint-by-Example.
Experimental results demonstrate a Top average GloU of 0.46, showing 9 - 15 times higher precision than existing
CAM techniques. Additionally, it achieved a Top average Center Similarity of 0.97, confirming an improvement of
over 25%. These findings indicate the system can reliably identify lighting positions regardless of fixture conditions,
presenting significant potential for automated lighting design.
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