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An Image Segmentation Method Based on 3-D Histogram and RFKCN
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Abstract A method of image segmentation based on 3-D histogram and restrain fuzzy kohonen
clustering network (RFKCN) is proposed. The method includes two steps. The first step is the
fuzzy pixels process in which two redundant images are built by fuzzy mean value and fuzzy medi-
an value. The second step is the processing of image segmentation by RFKCN clustering network
with original image and their redundant images. The new method not only uses gray distribution
information of pixels, but also uses relevant information and fuzzy information of neighboring
pixels, to construct 3-dimension observation space. Based on the competition, redundancy, com-
plementation and fuzzy character of all information, this algorithm improves the accuracy of clus-
tering through efficient fusion. The theoretical analysis and experimental results show that the

new algorithm obtains better performance in image segmentation.

Keywords image segmentation; 3-D histogram; edge detection; restrain fuzzy Kohonen cluste-
ring network (RFKCN)
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used in many applications. Existing work indicates that each
kind of threshold value segmentation is suitable for a certain
image, instead of all kinds of image. Therefore, in real appli-
cations, it depends on the given image category and the con-
crete application background to choose a suitable segmenta-
tion method. The reason lies in that when the image receives
noise jamming, their gray histogram does not always show
obvious represented object and background peaks. In such a
case, the chosen threshold value can not derive satisfied re-
sult. Obviously, it is a big segmentation mistake, since the
threshold method is merely based on the grey value and has
not considered all useful information in image, therefore it is
necessary to use the spatial correlation information of pixel to
improve segmentation performance. Ahuja et al. used the M
matrix method to make the histogram peak more incisive,
and the valley deeper. But this method cannot automatically
select threshold value to carry on image segmentation. In
view of this, Liu Jianzhuang and Xie Weixin considered the

correlative information of pixels, and construct two-dimen-

sional histogram of image to realize image segmentation by

carrying on fuzzy clustering to the spot distribution in two-
dimensional histogram, which achieved a great improvement on
the segmentation effect when compared with the 1-D histo-
gram method. However, this method still has some certain
deficiencies: (1) it did not consider the inherent fuzzy infor-
mation in image; (2) when the clustered data quantity is
large, it will result in big iterative space, therefore is ineffi-
cient according to time and space.

Considering these problems, in this paper, we propose a
novel image segmentation method, which is based on three
dimension histogram and restrains fuzzy Kohonen cluster net-
work (RFKCN). Moreover, it considers pixel gray distribu-
tion information, neighborhood space correlation informa-
tion, image inherent fuzzy information etc, to improve the ef-
fectiveness of image segmentation. Further, we propose a
new fuzzy operator and transformation iteration space, which
greatly improves the network convergence speed, and over-
comes the defects of fuzzy c-mean (FCM) cluster algorithm.
Our work is supported by the National Natural Science Foun-

dation of China (61040023, 61073106, 61073060).



