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SHAPE FROM SHADING USING WAVELET TRANSFORM
Zhong Sheng Shi Qingyun Cheng Minde

(Department of Mathematics, Beijing University, Beijing 100871)
(The Center of Information Science, Beijing University, Beijing 100871)
(The National Laboratory on Machine Perception, Beijing University, Beijing 100871)

Abstract In shape from shading, iterative algorithms are often used to compute the
surface derivatives. These algoritghms are, however, very time —consuming when the it-
erations are performed on the original image. In this paper the authors propose a multires-
olution method which makes use of the orthonormal wavelet transform to construct a mul-
tiresolution pyramid and let most iterations be performed on the low resolution images to
give good predictions of the initial values of the surface derivatives of higher resolution im-
ages and thus save many coinputations. On the other hand, the nonlinearity of imaging
makes the direct reduction of the image resolution not an optimal way of utilizing the mul-
tiresolution method, Instead, they construct the pyramid of the norm of the surface direc-
tion. They prove that this strategy gives out excellent results when the surface is smooth
and the support length of the wavelet is small. Factors that may affect the selection of the
wavelet in the multiresclution shape form shading are also studied. Experiments show the
superiority of this strategy to other methods.

Key words Shape from shading, compactly supported orthogonal wavelet basis multires-

olution pyramid, nonlinearity.
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