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Fuzzy C-means clustering algorithm combined with markov
random field for brain MR image segmentation

She Lihuang, Zhong Hua, Zhang Shi
College of Information Science and Engineering, Northeastern University, Shenyang 110819, China

Abstract: Brain magnetic resonance imaging ( MRI) has been widely used in clinical practice. Accurate segmentation of
brain tissue structure can improve the reliability of the brain disease diagnosis and the effectiveness of treatments. The fuzzy
C-Means Clustering (FCM) algorithm is good at solving ambiguities and uncertainties in images, and it is one of the most
common brain MRI segmentations. However, FCM has a poor anti-noise ability, because it only uses the grayscale information
without considering regional information. The Markov Random Field (MRF) algorithm takes full advantage of the image re-
gional information, but it tends to over-segment. Therefore, we use FCM often combined with MRF to improve the results. In
this paper, considering the problem in the existing combination algorithms of FCM and MRF, we propose a new adaptive
weight combination of FCM and MRF algorithm for brain MRI segmentation. The algorithm adaptively updates the combining
field weight parameter a, using spatial relativity of the adjacent pixel regions. It improves the existing fixed weight combina-
tion methods of FCM and MRF, and makes full use of FCM and MRF. Experiment results show that this algorithm has stron-
ger anti-noise property and higher segmentation precision than FCM and some other FCM improved algorithms.

Key words: fuzzy C-means clustering; Markov random field; MR image; image segmentation; regional information
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Fig.5 Different brain MR image segmentation results
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Table 1 FCM, HMRF-FCM, FCM-FM, G-WFCM and a-MFCM segmentation results
/%

Images Method FCM HMRF-FCM FCM-FM G-WFCM a-MFCM

CSF 78.68 78.84 78. 84 78.87 84.01
1 WM 80.15 81.38 81.38 81.92 90. 58
GM 67.60 68.79 68.79 69.24 80.38
CSF 85.09 85.46 85.46 85.49 87.15
1 WM 70.46 72.11 72.11 72. 14 79.54
GM 62.78 64.26 64.26 64.31 72.53
CSF 83.13 83.36 83.36 83.58 85.18
11} WM 65.35 66.51 66.51 66. 65 75.00
GM 67.77 68.65 68.65 68. 80 76.05
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