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An Intelligent Decision Method of Image Segmentation Based
on Rough Set Theory

LUO Shi-u, ZHANG Qi, LUO Fei-tu, WANG Yan-ling

( Department of Mechatronies and Instrumentation, Netional University of Defense Techuology, Changsha 410073 )

Abstract  Although there are varieties of image segmentation algorithms, no one is applicable to all images. In order that the
image tracking system can select segmentation algorithm itsell according to the chject image feature, this paper presents an
intelligent decision method of image segmentation. Firstly, some representative segmentation algorithms are selected to form
an algorithm library, using which various sample images are segmented; Secondly, decision information table is builtup based
on diversified numerical features extracted from the sample images and the optimal segmentation algorithm of each sample
image judged according to segmentation qualily evaluation criteriony Finally, rough set theory is applied to discretization and
atribution reduction of decision information lable, io order to make the decision rule of image segmentation algorithm
selection. The decision method solves u series of problems for segmentation algorithm selection in image tracking system. As
experiment shows, it can effectively pick out the oplimal segmentation algorithm from algorithm library according to the feature
of the processed image, and also satisfy the real-time demand of image trucking syslem on vehicle.
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Fig.1 Principle model
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Fig.2 Flow chart of intelligent decision method
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Tab.1 Evaluation value of segmentation result

B B iFE LB E L3 BRI 2 KSW #i BAREL EiEER
1 0.8247 0.796% 0.9644 0.8021 0.8381 s
2 0.5711 0.8375 0.9213 0.8109 0.8439 83
B3 0.403 1 0.6155 0.4175 0.4110 0.3029 52
B4 0.5794 0.5427 0.4983 05377 0.5419 51
B S 0.8437 0.9327 0.8924 0.8615 0.893 1 52
i 6 0.4175 0.3618 0.4016 0.3718% 0.6792 85
57 0.5529 0.6210 0.7289 0.9203 0.7107 54
8 0.7214 0.8311 0.7596 0.7381 0.9183 85
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Tab.? Decision information table

B B4R @B b i) wE HAEARHE HIEEET ERAEEL L i A B R

2 0.1437 226.5 2.1 -3.26 13. 66 530.5 1.1 53
2 0.1352 170.7 36.7 -1.96 8.45 890.2 1.0 53
3 0.0468 166.2 39.1 0.43 2.19 1028 0.76 52
4 0.0217 150.2 17.8 -3.61 17.42 855.9 0.81 s1
Kl 5 0.2821 196.5 64.6 -1.70 4.08 1419 0.99 52
Beé 0.1172 99.9 35.5 0.65 3.19 102.0 3.0

B 7 0.1638 151.3 70.2 0.2 1.6 663. 8 1.76

R 0.1612 182 49.5 -1.74 6.37 152.4 2.32 55
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Tab.3 Value region table .

#IT R BB E O e 1 B 2
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Tah.4 Discretized decision information table
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Tah,5 Numerical features data of test images

3 L 12 ARmEATH (L) R EXHBERE(E) flﬁﬁ%!‘ﬁﬁiit(i)&
R EHRAET) BHUE G NREE () BE LR ()
1 0.1719 1 6.5201 1 66.4347 O
2 0.2743 2 6.0015% 1 151.4829 i
3 0.2611 4 4.581 5 ] 04,2556 i
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Tab.6 Evaluation value table of test images segmentation result
R Rz S URR: BRERHES KSW ik B BiLA &
1 0.8742 0.9543 0.7469 0.5863 0.9826 55 o
2 0.8126 0.6845 0.9146 0.5486 0.75913 83

3

0.7312 0.9073 0.9218 0.8256 0.9721 ' 55
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Fig.3 Scgmentation result of test images
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