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Fuzzy c-means random walks algorithm in brain tumor segmentation

LAI Sheng-sheng, LIU Qian-cheng, ZHANG Gang-ping
Guangdong Food and Drug Vocational College, Guangzhou 510520, China

Abstract: Objective The typical random walks algorithm is one of most popular interactive segmentation methods, with a high
precision. However, the random walks algorithm needs to select the initial seed points manually, which is usually tedious and
time- consuming in clinical, lowering the efficiency. An automatic random walks algorithm is proposed in this paper to solve
these problems. Methods The images to be segmented were firstly clustered by fuzzy c-means (FCM) algorithm. The primary
segmentation results were obtained by threshold segmentation based on the membership of the cluster. And then the
segmentation results were processed by morphological processes to preserve only the main segmentation regions of primary
segmentation results. All the pixels in the processed segmentation regions were taken as the seed points for the random walks
algorithm to get the final results. This algorithm, combined with FCM algorithm and morphological process, achieved the
automatic random walks. Finally, the proposed algorithm segmented the brain tumor and edema in magnetic resonance images to
verify its affectivity and accuracy. Results The proposed method could achieve the automatic segmentation, and the
segmentation results of proposed method were more precise than those of FCM algorithm. Conclusion The results show that the

proposed method can segment the target region automatically and precisely, significantly improving the segmentation accuracy.
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Fig.1 Comparison of T MR images segmented by FCM algorithm and FCM random

walks algorithm (three region segmentation)

a: Image to be segmented; b-d: Segmentation results of FCM algorithm; e-g: Segmentation
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results of FCM random walks algorithm. The blue lines were respectively the contours of

background normal brain tissue and tumor. Note: FCM: Fuzzy c-means
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Fig.2 Comparison of T, MR images segmented by FCM algorithm and FCM random

walks algorithm (four regions segmentation)

a: Image to be segmented; b-e: Segmentation results of FCM; f-i: Segmentation results of

FCM random walks algorithm. The blue lines were respectively the contours of

background, normal brain tissue, edema and tumor
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