
Vol-05 Issues 04, April-2021                                                                                                  ISSN: 2456-9348 

                                                                                                                                 Impact Factor: 4.520 

    
International Journal of Engineering Technology Research & Management 

 

IJETRM (http://ijetrm.com/)   [1] 
 

 

DETAILED ANLYSIS OF KMEANS CLUSTERING USED TO CREATE COLOR IMAGE 

FEATURES 

 

Dr. Hatim Ghazi Zaini*,        

Prof. Ziad AlQadi ** 

*Taif University, Computer and Information Technology College, KSA 

**Albalqa Applied University, Faculty of engineering technology, Jordan 
 
 

ABSTRACT 

Digital color image is an important data type used in many vital applications, some of these applications required a 

classifier or a pattern to be used to identify the image. In this paper we will invisigate Kmeans clustering method, and 

we will show the flexibility of using this method to create a unique feature victor for each color image, this victor will 

be used in any application as an image identifier. A detailed study will be provided and a procedures of enhansing the 

clustering method perfornace will be provided. 
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INTRODUCTION 

Many methods were intoduced to create a feature array[1], [2], [3] for color images[14], [15], any method of features 

extraction must satisfy the following requirements[4], [5]: 

- Simplicity[6] 

- The number of features must fixed for each image[7]. 

- The features must be unique for each image[8]. [9]. 

- Good performance by providing small extraction time[10]. 

Clustering means grouping data into clusters[11], [12], [13], one of the most papular method of clustering is Kmeans 

clustering. This method can be implemented applying the following steps: 

1. Initilalization: celectting the number of clusters and the centroid for each cluster. 

2. Selecting  the input data to be clusters. 

3. For each data item in the input data find the absolute value of distences to each centroid. 

4. Group the data items into clusters according to distances(minimum distantan means minomum cluster order). 

5. Find the average of each points in each cluster. 

6. Set the new centroids to the averages. 

7. If the centroids changed repeat the steps from step 4, otherwise stop and set the centroids to the last calculated 

averages. 

Below is a simple example, showing how to apply the pervious steps: 

Data set = 3, 5, 8, 10, 22,28, 30, 32, 40, 45. 

Number of clusters =2, with centroids c1=2, c2=5. 

Table 1 shows how to perform the calculations: 
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Table 1: Example of kmeans clustering 
Pass 1 Pass 2 Pass 3 

Dat

a 

item 

Distanc

e 1 

Distanc

e 2 

Cluste

r 

New 

centroids 

Distanc

e 1 

Distanc

e 2 

Cluste

r 

New 

centroids 

Distanc

e 1 

Distanc

e 2 

Cluste

r 

New 

centroids 

3 1 2 1 C1=3 
C2=24.444

4 

0 0 1 C1=6.5 
C2=32.833

3 

3.5000 29.8333 1 C1=6.5 
C2=32.833

3 
No changes 

So stop 

5 3 0 2 2 2 1 1.5000 27.8333 1 

8 6 3 2 5 5 1 1.5000 24.8333 1 

10 8 5 2 7 7 1 3.5000 22.8333 1 

22 20 17 2 19 19 2 15.5000 10.8333 2 

28 26 23 2 25 25 2 21.5000 4.8333 2 

30 28 25 2 27 27 2 23.5000 2.8333 2 

32 30 27 2 29 29 2 25.5000 0.8333 2 

40 38 35 2 37 37 2 33.5000 7.1667 2 

45 43 40 2 42 42 2 38.5000 12.1667 2 

Data clustering can be easily implemented using matlab (see figure 2), the following code show how to to cluster a 2 

column input data set: 

 
Figure 2: Clustering matlab code 

Figure 3 shows the output of executing the matlab code: 

 
Figure 3: Clustering results(example) 
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From the above explained example we can see that the input data set can be represented by a set of features, these 

features can be formed by the clusetr centroids, or the within clusters sums (WCS), or the number of points (data items) 

in each cluster (NPC) or the mean of elucidean distance between each point and the cluster centroid (EDM). Some time 

the features values may be to big, so a data normalization process is required to make the values range between 0 and 1, 

thus will enhance the recognition ratio of the classification tool used for pattern recognition, the process of using 

clustering to form data features is shown in figure 4. 

 
Figure 4: Clustering process to form data features 

Digital color image 

Digital color image[16], [17] is one of the most papular digital data[18], it is used in many vital and important 

application[19], [20]. Digital color image usualy has a high resolution, which leads to increasing the image size, thus 

increasing the number of values needed to build a recognition tool using the image as an input data set. So generating 

image feature is an impotant task to reduce the efforts of building image recognizer based on the image features. The 

extracted features for each image must be unique to allow the recognizer  to calculate the correct classifier[21], [22]. 

Digital color image can be represent by Three 2D matrix[23], [24], one matrix for each color (red, green, and blue), this 

3D matrix can be reshaped to one column matrix to for an input data set for the clustering process. Color image can be 

reperesented also by a total histgram[25], [26], which is equal to summation of each color histogram as shown in figure 

5. 

 
Figure 5: Color image example and associated histograms 

The image histogram is a unique array, thus the extracted features using the histogram must be also unique. 
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Color image clustering 

Color image can be clustered by reshaping the color 3D matrix into one column matrix, the following matlab code can 

be used to extract various features for any color image (see figure 6): 

 
Figure 6: matalab code for clustering using color image as input data set 

This code was implemented using various images, table 2 shows the image features using the centroids, table 3 shows 

the image features using NPC, table 4 shows the features using WCS, while table 5 shows the features using EDM: 

 

Table 2: Ceniroids as a features 

Image 

number 

Size(byte) Centroids as features Extraction 

time(seconds) 

1 2855241 198.1208  96.2783  131.3526   34.8298 10.993000 

2 565404 227.8016 17.1248 146.9037 79.4548 2.275000 

3 1746000 233.0206 187.1405 22.5575 117.8041 13.863000 

4 4915200 95.6683 156.0463 215.1207 41.5047 14.121000 

5 749088 214.0936 172.0465 234.5600 64.8581 1.846000 

Average 2166200 Throughput=2166200/8.6196=251310/1024=245.4199 K bytes per 

second 

8.6196 

 

Table 3: NPC as a features 

Image 

number 

Size(byte) NPC as features Extraction 

time(seconds) 

1 2855241 880308       773229       753643       448061 10.993000 

2 565404 108033       157181       114315       185875 2.275000 

3 1746000 846758       451572       245916       201754 13.863000 

4 4915200 1289553      1104942       981211      1539494 14.121000 

5 749088 198451       252718       146432       151487 1.846000 

 

Table 4: WCS as a features 

Image 

number 

Size(byte) WCS as features Extraction 

time(seconds) 

1 2855241 308680000 122680000 132920000 119410000 10.993000 

2 565404 39566000 44529000 52448000 62293000 2.275000 

3 1746000 68280000 116910000 6904000 10966000 13.863000 

4 4915200 340960000 327320000 389240000 401000000 14.121000 

5 749088 9880000 83170000 2410000 142950000 1.846000 
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Table 5: EDM as a features 

Image number Size(byte) EDM as features Extraction 

time(seconds) 

1 2855241 8409 4354 3409 11942 10.993000 

2 565404 21248     13515     778     6556 2.275000 

3 1746000 8525     5600     29744     9167 13.863000 

4 4915200 4884     6059     14266     10033 14.121000 

5 749088 5500     3874     7572     15724 1.846000 

From the obtained experimental results we can see the following facts: 

- Kmean clustering meyhod provides a good effeciency with average trroughput equal 245.4199 K bytes per 

second. 

- We can use one of the parametres: centroids, NPC, WCS or EDM to form the image features. 

- The number of features is fixed. 

- The features are unique for each image, thus we can use them as an image classifier. 

- The clustering method is flixeble, we can increase the number of features by  increasing the number of clusters, 

or by merging the featuress extracted for 2 or more parametors. 

Enhancing the clustering method performance 

To reduce the size of the input data set(thus the extraction time will be reduced) we can use the image histogram as an 

input data for clustering, this data set has a fixed size and contains 256 elements for each matrix. 

The following matlab code (see figure  7): 

 
Figure 7: matalab code for clustering using color image histogram as input data set 

This code was implemented using various images, table 6 shows the image features using the centroids, table 7 shows 

the image features using NPC, table 8 shows the features using WCS, while table 9 shows the features using EDM: 

Table 6: Ceniroids as a features 

Image 

number 

Size(byte) Centroids as features Extraction 

time(seconds) 

1 2855241 6089 35553 15216 25411 0.128000 

2 565404 1979 36800 1220 3230 0.136000 

3 1746000 2487 31384 58943 11209 0.133000 

4 4915200 28424 18986 12885 4322 0.124000 

5 749088 4766 23014 1334 10466 0.126000 
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Average 2166200 Throughput=2166200/0.1294=16740000=16348 k byte per second 0.1294 

 

Table 7: NPC as a features 

Image number Size(byte) NPC as features Extraction 

time(seconds) 

1 2855241 172      6     38     40 0.128000 

2 565404 80      1     97     78 0.136000 

3 1746000 177      9      5     65 0.133000 

4 4915200 66    139     21     30 0.124000 

5 749088 31      8    203     14 0.126000 

 

Table 8: WCS as a features 

Image 

number 

Size(byte) WCS as features Extraction 

time(seconds) 

1 2855241 1442700000 73300000 311200000 195600000 0.128000 

2 565404 6892000 0 4914000 62976000 0.136000 

3 1746000 396910000 398470000 397150000 403110000 0.133000 

4 4915200 2359000000 462800000 51200000 120200000 0.124000 

5 749088 44650000 181780000 68230000 52010000 0.126000 

 

Table 9: EDM as a features 

Image 

number 

Size(byte) EDM as features Extraction 

time(seconds) 

1 2855241 98950000     668620000     89800000     276570000 0.128000 

2 565404 5700000     1202200000     6600000     6700000 0.136000 

3 1746000 117200000     701800000     2815200000     117600000 0.133000 

4 4915200 147940000     62910000     102750000     284220000 0.124000 

5 749088 22880000     423010000     22030000     76350000 0.126000 

From the obtained here experimental results we can see the following facts: 

- Kmean clustering meyhod using image histogram  provides a execcelent  effeciency with average trroughput 

equal 16348 k byte per second. 

- Using image histogram will increase the effeciency 66.6124 times(16348/245.4199). 

- We can use one of the parametres: centroids, NPC, WCS or EDM to form the image features. 

- The number of features is fixed. 

- The features are unique for each image, thus we can use them as an image classifier. 

- The clustering method is flixeble, we can increase the number of features by  increasing the number of clusters, 

or by merging the featuress extracted for 2 or more parametors. 

Conclusion 

Kmeans clustering method was implemented and in details analyzed. It was shown that this method is very simple and 

provides a good advantages by providing various approaches to form the image features to be used as an image 

classifier, The extracted features are unique for each image. To improve the method performance we can use the image 

histogram keeping the ectracted features unique, The analyzed method is vary simple and flixeble by allowing the user 

to selcet a needed number of values to form the image features by changing the number os selected clusters or merging 

the extracted features obtained for  2 or more parametors. 
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