268 FH4H
2006 4E 4 H

P S
ACTA OPTICA SINICA

Vol. 26 ,,No. 4
April, 2006

XFBHE . 0253-2239(2006)04-0506-4

FIH 4 v B 5 Pl de R fe e LG o0 31050

B

B I#E’ RAE

1 REkZETEE TR, RHE 300072
2 BRWHBARPL, KE 300111

3 IRRELRR¥EKETRER, MARE 150001

BRE: BE_4BHETENEE. ER—-MHERFRAEN ZEEHE, / DIE— L E B T k52 H
LAAEB/AAT, FERM L RE—HEFHBHETENERIE L., BT ESBEAWEERNBHE
EHNH B ETE REMNAERHEFENBABEHERERE. hTHHZT NSRS HEA
F—MEE/NEREGRSE. R, WEA—-RESHETENBRABLIH %, SREEAFRE—2BHETE
HEBEABER THEER, 28X REF. —4BRHEFRERNBESEFHEEXSNANE. ZraEATER
AREMERMANGE.

XEW: EMGAHE; BESE; BEEFE: M BE

RS TNOIL. 73 XERRIRE: A

Image Segmentation Using the Maximum Entropy
of the Two-Dimensional Bound Histogram

Guo Haitao"? Tian Tan®* Wang Lianyu® Zhang Chuntian’
1 School of Electronic Information Engineering, Tianjin University, Tiamjin 300072
2 National Ocean Technology Center, Tianjin 300111
3 College of Underwater Acoustic Engineering, Harbin Engineering University, Harbin 150001

Abstract: The concept of the two-dimensional bound histogram (TDBH) is proposed. It is the two-dimensional histogram
bound by some prior knowledge, and it can make some image processing methods simple and feasible. Furthermore, an image
segmentation method based on the TDBH is presented. In the method, the bound set of an image and its corresponding
TDBH are constructed, and the gray-level threshold for segmentation is determined according to the maximum entropy of the
TDBH. To show the validity of the method, it is used in segmenting of the image of a small underwater target. The image
segmentation method based on the maximum entropy of the one-dimensional bound histogram (ODBH) is also used. The
results show that the former, the proposed method, has better antinoise performances and segmental effects than the latter.
The concept of the TDBH is significant in theory and engineering. The proposed method is applicable to the image where

there is some prior knowledge.
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Fig. 1 Original image
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Fig. 2 Image after median filtering
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Fig.3 Two-dimensional histogram
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Fig. 4 Two-dimensional bound histogram
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Fig.5 Results of image segmentation. (a) Using the two-dimensional bound histogram, (b) using the one-dimensional

bound histogram, (c¢) deleting the isolating regions
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