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The central problem in computer graphics is creating photorealistic iméges. In order to synthesis realistic
_images, physically-based rendering algorithms require accurate input models for geometry, reflective properties
and illumination. The realism of the outcome depends largely on the quality of the scene description passed .“oo
the rendering algorithm. The limiting factor in photo-realistic image synthesis today is not the rendering
techniques but rather modeling the input to the algorithms. Studies on inverse rendering show that realistic
rendering attributes can be measured from real photographs. This dissertation focus on the acquiring the
apparent for real objects in the frame inverse rendering. Real-world objects are usually composed of different
materials, and have complex textures. Recovering spatially vary BRDF requires a dense set of images. In this
dissertation, spatial varying BRDF recovery.is investigated under controlled lighting conditions and general
distant lighting conditions.

Real-world objects are usually composed of different materials, and have complex textures. Recovering
spatially vary BRDF requires a dense set of images. In this dissertation, spatial varying BRDF recovery is
investigated under controlled lighting conditions and general distant lighting conditions. We propose a set of
methods and algorithms to address the ill-conditioned problem of spatial reflectance recovery using very sparse
images. We demonstrate that the high-frequency varying diffuse term can be removed by using a sm_all set of
images since the diffuse reflection field is a low-dimensional linear subspace. Under controlled lighting, we

" propose an efficient algorithm to recover both the shape and the spaﬁal reflectance of an object from four
single-light images. A complete object model is recovered which can be used to render the object realistically
under novel scenes. And we developed an efficient algorithm to recover a high-quality spatially varying BRDFs
under arbitrary distant-illumination using a very sparse image set (6~10). The recovered spatially varying

BRDF models can be used to create realistic renderings of the object.
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