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Extracting Roof Edges of Specular Polyhedra
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Abstracts This paper introduces a new vision technique for extracting roof edges of polyhedra having specularly reflecting surfaces.
There have been many previous works on object recognition using edge information. But they can not be applied to specular objects
since it is hard to acquire reliable camera images of specular objects. If there is a method which can extract the edges of specular objects,
it is possible to apply edge-based recognition algorithms to specular objects. To acquire the reliable edge images of specular objects,

scanned double pass retroreflection method is proposed, whose main physical characteristic is

curvature-sensitive. This utility of the

physical characteristic is motivated by the idea that roof edges can be characterized as local surfaces of high curvature. In this paper, the
optical characteristics of double pass retroreflection are discussed and a series of simulation studies are performed to verify and analyze
the sensor characteristics. The results from a series of simulations show the effectiveness of the proposed method.
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Fig. 7 Curvature-sensitive charateristics of double pass retroreflection :
(a) Plot of pixel coordinates of characteristic spot w.r.t the radius of
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(c) Plot of pixel coordinates of charateristic spot w.r.t. the curvature of
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Fig. 8 Edge detection of specular polyhedra : (a) shape of object 1; (b)
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reconstructed edge image of object 1; (f) reconstructed edge image of
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