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Recovery of surface pose from texture orientation statistics under perspective
projection
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Adstract

In a seminal paper, Witkin (198 1) derved a model of surface slant and it recovery based on the stalistics of the
onertatons of texture elements (lexsis) on a planar surface. This model made use of basic mathematical properties of
prodabiity dstrbutions 1o formulate a posterior dstribution on slant and UR given a set of iImage orentations under
orthographic projecton. One prodlem with the Wisin moce! was that £ produced a postenor disiibuton with multple
maxima, reflecting the inherent ambiguity in scene reconstruciion under orthographic projection. |n the present arficle, we
exhend Wikin's method 1o incorporate the effects of perspective promction. An identcal approach Is used to that of Witkin,
however, the modal now refects the effects of perspective projection on texal omentation. Performance of the new model s
compared against that of Witkin's mode! in a basic suface pose "ecovery task using both a maxmum a postencn (MAP)
decsion rule and & rule based on the expecied value of the posterior distribution. The resultant postence of ™he new model
s shown 1o have onfy one madmum and tharedy the ambiguity in scane intarpretation is resoived. Furtharmone, the model
performs better than Witkin's model using both MAP and expected value decision rules. The results are discussed n the
context of human slant esbmaton,
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