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Multiscale Contour Approximation Based on Scale
Space Analysis with Local Adaptive Smoothings

HipekaTA Honrtani® and KoicHiro Decucurt

In this paper, a new approximation method for contour figures is proposed. The main
objective of the approximation is to form a description of a given figure which is suitable
for shape recognition. Such the description can be obtained by smoothing out its local de-
tails while leaving its global features as they are. One important characteristic of figures
is their scales which are locally inherent sizes of structures at every points. In our method,
the local scales of a given figure are extracted for its point by point based on so-called
scale space analysis. Then, the approximation is generated by Gaussian filters with those
scales. For this approximation, first, we propose a modified Gaussian blurring, which gen-
erates a strict ordered series of blurred figure to plot stable scale space finger print maps.
Next, a new method to characterize a given contour is presented, where the locally inher-
ent scales for point by point on the contour are extracted, and approximating figures are
generated by a Gaussian blurring filters with those scales. As the result, this method has
important properties: Only a finite number of the approximated figures are given, which
represent global characteristics of the original figure. An approximation of an approxi-
mated figure at some scale is also the approximation of the original one at the total scale,
which cannot hold by conventional figure smoothing methods.
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Fig. 1 Smoothings of a contour figure with simple Gaussian
blurrings. (a), (b) X- and Y-coordinates of contours
obtained with ¢2=0, 1000, 3000. (c¢) Smoothed figures
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Fig. 12 Example of approximations of an approxi-
mated figure. (a) The approximation
results for a key contour of the top and
(b) the approximation results for the
figure of the middle of (a).
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