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Estimating Surface Orientation of Tuxture
Image Using Morphological Method
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Abstract

In this paper we present a new morphological approach to obtain a surgace orintation using the variation
of texture image caused by projective distortions. The perspective effect and the foreshortening are
considered as the projective distortions. Under the assumption that the surface of texture image is plane,
we apply the mathematical morphology in order to compute the 3-D surface orientation. Centroids of
texels can be obtained from the farthest texel to the nearest texel sequentially by recursive erosions, so
the entire texture image is segmented into several sub-regions. We may compute a major axis of each
sub-region with centroids and an average slope with all major axes. Intersections between the line

perpendicular to the average slope and the major axes are obtained. Using the relation between the
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intersections and the size of structuring elements in each sub-region, we can compute the vanishing point.

The entire regon is rearranged using the major axes of sub-regions and the lines converging to the

vanishing point. We can obtain the surface orientation by using the vanishing point and the perpendicular

line, We have demonstrated experimental results with the artificial image and the natural images. In the

experimental results, we have ascertained the proposed algorithm was more effective than the algorithm

using the aggregation transform with the texel edge.
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(a)Perspective transformed D75(Coffee beans)
(b)determined centroids (¢)major axes of sub-
regions (d)perpendicular line and intersections
(eYmajor axes corrected with average slope and
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