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An Image Segmentation Method and Similarity Measurement
Using Fuzzy Algorithm for Object Recognition
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Abstract

In this paper, we propose a new two-stage segmentation method for the effective object recognition
which uses region-growing algorithm and k-means clustering method. At first, an image is segmented
into many small regions via region growing algorithm. And then the segmented small regions are
merged in several regions so that the regions of an object may be included in the same region using
typical k-means clustering method. This paper also establishes similarity measurement which is useful
for object recognition in an image. Similarity is measured by fuzzy system whose input variables are
compactness, magnitude of biasness and orientation of biasness of the object image, which are
geometrical features of the object. To verify the effectiveness of the proposed two-stage segmentation
method and similarity measurement, experiments for object recognition were made and the results show
that they are applicable to object recognition under normal circumstance as well as under abnormal
circumstance of being.
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Fig. 1 An example of segmentation on an initial
point
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Fig. 2 A strong edge (a) and a weak edge (b)
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Fig. 4 The histograms of an image before and
after applying region-growing algorithm
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Table 1 Fuzzy reasoning rule
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Fig. 10 Flowchart for the experiment
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Fig. 11 The images of different scales

Table 2 The criteria and similarity for Fig. 11
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Fig. 12 The images of different rotations

Table 3 The criteria and similarity for Fig. 12
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Fig. 13 The images of different light conditions
and the segmented images
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Table 4 The criteria for three images of Fig. 13

Csy! C¢ Csy | similarity

target region
BeL TCEION | 074 | 2280 | -0292 | 0925

of (a)
target regio!
get region 0.155 | 1.892 | -0.264 0.865
of (b)
target region
0.116 | 2.090 | -0.268 0.872
of (c)
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