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After formulating the path tracing-based problem, we can estimate the scene parameters using a differentiable renderer. (换页)First, we calibrate the projector-camera system and use gray code structured light to capture the scene’s point cloud, which is then converted into a mesh via Poisson surface reconstruction. Next, the calibrated geometry is fed into the differentiable renderer, and a forward differentiable rendering pipeline simulates the light transport of the ProCams using predefined scene parameters—such as surface reflectance, the projector response function, and the camera response function. This forward rendering approach produces simulated camera captured images under different projector input patterns. Then this setup can be leveraged in a gradient-based optimization to minimize the pixel loss between the denoised rendered images and the real camera-captured images by differentiating with respect to scene parameters theta.
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