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A Fast Fuzzy C-Means Clustering for Color Image Segmentation

LIN Kai-yan, XU Li-hong, WU Jun-hui

(Information and Control Department of Tonji University, Shanghai 200092)

Abstract A new fast fuzzy C-means (FCM) clustering without a priori information about the number of clusters
for color image segmentation is proposed to solve the problem of heavy calculating burden and the disadvantage
that clustering performance is affected by initial centers for FCM, which is simple and easy to implement in color
image segmentation. It uses the hierarchical subtractive clustering (HSC), which could reduce the heavy
computation load when clustering a large number of data points, to partition the image data into a certain number
of subsets with similar color. For one thing. the centers of the subsets are used to initialize cluster centers; for
another, centers of the subsets and the number of points in the neighborhood of centers are used in FCM. The
computation speed of the fuzzy clustering algorithm is improved greatly because the number of color image data
points used in fuzzy clustering is reduced notably and the computing load of HSC is much less than that of
subtractive clustering. Furthermore, it can use the cluster validity index to find the number of clusters quickly.
Experiments show that without changing the clustering function, the proposed approach has much faster
computation speed than plain FCM algorithm and can segment the color image quickly and effectively.
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