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Unsupervised Segmentation of Medical Image Based on
Maximizing Mutual Information

LU Zhen-tai, LU Qing-wen, CHEN Wu-fan
(Key Laboratory for Medical Imaging of Southern Medical University , Guangzhou 510515)

Abstract Most threshold-based segmentation algorithms rely on the information of the gray level of the original image,
without taking account of the spatial information. In this paper a new segmentation method is proposed,in which K-means
algorithm is combined with mutual information ( MI) technique. The initial threshold can be chosen by using K-means algo-
rithm , and in the iteration process,an optimal threshold will be determined by maximizing the MI between the original and
the segmented image. We evaluate the effectiveness of the proposed approach by applying it to the segmentation of medical

images and license plate images. The experimental results indicate that the new method has visually better segmentation
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effect.
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Fig. 1  The flowchart of K-means algorithm
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Fig. 3 The flowchart of modified method
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Fig. 4 Experimental results
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Fig. 5 Experimental results
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Fig. 6  Experimental results
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Fig. 7  Experimental results

T RIFRYFERE w2 e S R BR 40 A5 2 S BR
NN S AR SCE R R T ARSI, 2%
BILREGWE) L%,

2 % 3Lk ( References)

1 Otsu N. A threshold selection method from gray-level histograms
[J]. TIEEE Transactions on Systems, Man, and Cybernetics, 1979,
9(1): 62 ~66.

2 Ahmed Mohamed N. A modified fuzzy c-means algorithm for bias field
estimation and segmentation of MRI data [ J],IEEE Transactions on

Medical Imaging,2002,21(3): 193 ~199.

Gonzales R C, Woods R E. Digital Image Processing (2nd ed) [ M].
Upper Saddle River,NJ, USA; Prentice-Hall,2002.

Lu Qing-wen, Chen Wu-fan. Unsupervised segmentation of medical
image based on difference of mutual information [ J]. Science in
China Series F-Information Sciences [ J]. 2006 ,49(4) . 484 ~493.
[ B PCSC, BRER L. BT 545 B 22 00 13 1 25 2= LR B 3 Ak 43
# LI, EFRE E H#,2006,36(6) @ 657 ~667. ]

Pluim J,Maintz J, Viergever M. Mutual information based registration
of medical images: a survey [ J]. IEEE Transactions on Medical

Imaging,2003,22(8) : 986 ~ 1004.





