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Abstract. In this study, a Fuzzy Kohonen Clustering Network (FKCN) algorithm is proposed for color
image segmentation. We study the ability of FKCN in color image segmentation; we compare the
segmentation between a different color images. Experiments show that the proposed method can segment an
image and robust performance to noise.
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1. Introduction
Segmentation an image consist of subdividing it into a number of non _overlapping ,homogeneous
regions ,each of which is spatially connected and differs from neighboring regions in some meaningful
properties .Segmentation is a process of partitioning the image into some non-intersecting regions that each
region is homogeneous and the union of no two adjacent regions is homogeneous .It can be formally defined
as follows : if F is the set of all pixels and p( ) is a uniformity(homogeneity)predicate defined on groups of
connected pixels, then segmentation is a partitioning the set F into a set of connected subsets or
regions (s1 , s 2 ,.....s n ) such that

in1 si  F with si  s j  , i  j

(1)
p(s  s )  false

The uniformity predicate
=true for all regions (si ) and i j
,when si is adjacent to
[1].There are many approaches developed for image segmentation, it divided into four classes: classical,
statistical, fuzzy and neural .Classical approaches include such methods as edge and Region-based
techniques or intensity threshodling .statistical approaches are based a maximum likelihood estimators
represent learned classification rules as mathematical formulas. One popular fuzzy technique involves using
fuzzy c-means(FCM) for image segmentation [2] .The neural network approaches have been introduced in
which relay on a neural network architecture for image segmentation, also the hybrid of neural network with
fuzzy used in image segmentation[3][4]. In this paper produced fuzzy clustering by using neural network for
image segmentation using mean features .Clustering is an unsupervised image segmentation method .A
clustering method is used to group the point in the characteristic features space into clusters, these clusters
are then mapped back to the original spatial domain to produce a segmentation of an image .The
characteristic features that are commonly used in image segmentation by clustering not only include gray
values(pixels),it may include any features helpful to this segmentation problem. We do not have training
samples, and some cases we do not know the exact number of classes .also there are two main approaches to
clustering which is crisp clustering and fuzzy clustering techniques. In this work we applied fuzzy kohonen
clustering network for color image segmentation.
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2. Fuzzy Kohonen Clustering Networks (FKCN)
Bezdek ,Pal and Taso [5] considered this approach. , they extended the ideas of FCM and Kohonen
neural network to a new family of algorithms called Fuzzy Kohonen Clustering Network (FKCN). The
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Kohonen Clustering Network (KCN) clustering is closely related to the Fuzzy c-Means (FCM) algorithms.
Since Fuzzy c-Means algorithms are optimization procedure because the objective function is approximately
minimized. The integration of FCM and KCN is one way to address several problems of KCN. They
combine the ideas of fuzzy membership values for learning rates, the parallelism of Fuzzy c-Means, and
update rules of KCN. FKCN is self-organizing algorithm, since the “size” of the updated neighborhood is
automatically adjusted during learning, and FKN usually terminates in such a way of minimized objective
function of FCM.

3. Fuzzy Kohonen Clustering Network Algorithm
The algorithm of FKCN is summarized as following [6 ],[ 7]:
Step1: Given sample space X  { x1 , x 2 , x3 ,....., x n } distance . cluster c and error threshold   0.
Step2: Initialized the weight vector v(0),set fuzzy parameters m 0 iteration limit t max ,initial iteration counter
t=0. Step 3: Update all memberships {u ij} and calculate learning rate
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Step4: Update all the weight vectors
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Step5: Compute the function

E(t)  v(t) - v(t - 1)

(5)

Step6:If t  1  t max or if E(t)   , and terminate the iteration ;otherwise ,return step3.
FKCN is the heuristic learning neural network .It can find the clusters center and partition the feature by
distance, to overcome the problem of KCN for updating the non winner prototypes in the determination of
learning rate.

4. Color Image Processing
Color images can be considered as a special case of multi-spectral images and any segmentation method
for multi-spectral images can be applied to color image [8][9].
In this field of color image segmentation, Fuzzy Kohonen Clustering Network is often seen as an
unsupervised classification of pixels. Generally, a prior knowledge of the image is not used during the
clustering process. Pixel clustering in three dimensional color spaces on the basis of color similarity colors
are dominating in the image, create dense clusters in the color space in a natural way.

5. Implementation of FKCN in Color Image Segmentation
The objective of experiments is to test the performance of the Kohonen Clustering Network in the color
image segmentation

5.1. Experiment
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In fig.1 (a) shows a color image of fruit. .In fig.1.(b) shows results segmentation of FKCN with c=6
where c is the number of clusters,  =0.0001,number of iteration =100 and the parameter m=0.85.

(a)

(b)

Figure .1. (a) original image (b) segmentation image

5.2. Experiment
Fig.2 (a) shows a color image of fish. . Fig.2.(b) results segmentation of FKCN with c=3 where c is the
number of clusters,  =0.0001,number of iteration =100 and the parameter m=0.85.

(a)

(b)

Figure 3.15 (a) original image (b) segmentation image

6. Simulation and conclusions
We summarize the conclusions of this chapter in two parts, the first part explains comments about
general behavior of Fuzzy Kohonen Clustering Network and second part is related to the behavior of Fuzzy
Kohonen Clustering Network in color images.

6.1. Comments on Fuzzy Kohonen Neural Network
1. There is no need to choose an update neighborhood.
2. Reduction of the learning coefficient with distance from the winner node is not required .Instead,
reduction is done automatically and adaptively by the learning rule.
3. The learning process attempts to minimize a well-defined objective function(stepwise)

6.2. Comments on Color Image Segmentation
Another problem is how to choose the color representation each color representation has its advantages
and disadvantage. There is no single color representation that can surpass others for segmenting all kinds of
color images .From the experiments above, it is proved that FKCN have ability to segment the color image
and the HSV is suitable for color representation.
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