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Abstract The generalized Hough transform (GHough) is a useful technique for detecting and locating 2-D model.
However, GHough requires a 4-D parameter array and a large amount of time to detect objects of unknown scale
and orientation because it enumerates all possible parameter values into a 4-D parameter space. Several n-to-1
mapping algorithms were proposed to reduce the parameter space from 4-D to 2-D. However, these algorithms are
very likely to fail due to the random votes cast into the 2-D parameter space. This paper proposes to use internal
gradient information in addition to the model boundary points to reduce the number of random votes cast into 2-D
parameter space. Experimental result shows that our proposed method can reduce both the number of random votes

cast into the parameter space and the execution time effectively.

Key Words : Computer Vision, Hough Transform, Generalized Hough Transform, Arbitrary Shape Detection,
Object Recognition
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Fig. 1. Model Encoding Scheme : A pair of boundary
points (p;, and pj) is used for the encoding of a

model reference point r(z,, y,)
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Fig. 2. A typical format of the 2—dimensional H-Table,

The possible entry in the " row and ' column
is shown inside the rectangle
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invariant angles 4;; and 4, and retrieving the
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Fig. 6. (a) 256 x 256 Wrench image (b) Edge map with
2,273 edge pixels extracted (c) Template image
with 80 model points with two reference points
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