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The appearance of an object is determined by its 3D shape, surface
bi-directional reflectance function (BRDF), lighting, and viewing conditions.
Radiometric image analysis methods seek to reverse this process to recover
shape, BRDF, or lighting conditions from images. Many radiometric image
analysis methods employ highly nonlinear BRDF models to describe the
interaction between light and surfaces. We exploit general BRDF symmetries
such as isotropy and reciprocity to solve 3D shape and BRDF from images.
Our method avoids complicated nonlinear optimization and at the same is
applicable to broader class of materials. The recovered BRDF might be
applied for material classification problems. We analyze sample distribution
in the parameter space of a BRDF. We find that camera facing toward a flat
material sample suffers significant degeneration in sampling, and a titled
camera will significantly improve material classification performance. We
analyze the optimal camera and lighting configuration for material
classification and developed a handheld system for material classification.
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