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Dominant Point Detection Algorithm on Digital Contours
with Constrained Number of Points

Won Chan Seo'

ABSTRACT

An algorithm for detecting dominant points on a digital contour is proposed. The algorithm detects the domi-
nant points from the given contour with the given number of points as a constraint condition, on the basis of
the principle of the top-down approach. The dominant points are detected by minimizing the object function
that presents the similarity between the given contour and the approximated polygon drawn by connecting the
dominant points of candidate. The penalty multiplier method is applied to minimize the augmented Lagrangean
function which is made by adding the penalty of the constraint condition to the object function. On the
minimization, a local searching method by the partial problem division is considered, and it is clarified that the
reasonable solution is obtained by the method.

The proposed algorithm has a merit that the dominant points can be detected exactly and stably even for the
digital contour composed of multiple-scale features and the similar contours, because it detects them on consider-
ing the property of a whole figure of the given contour. It is confirmed that the proposed algorithm is more

excellent than other previously proposed algorithms by the comparison and the evaluation through the exper-

iment on using typical digital curves.
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Number of Input Contour Points, ny =45
Inout Number of Compression Max Integral Relative
Algorithm it Dominant Pts Ratio Error Sq Error Error
Parameter
[} 7‘0/ ng Emax Es Er
Rosenfeld-Johnston m=4 9 5.0 1.61 23.49 0.97
. §s=2

Freeman-Davis m=1 11 4.1 1.34 14.61 0.93
Teh-Chin(k-cosine) None 13 35 1.00 5.93 0.70
Proposed Method ng=9 9 5.0 1.00 4.85 0.44
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