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Abstract 
 
In recent days, the rapid growth of digital images systems need large 

database. From these large database, to access the visual content of the 

images is the efficient way for retrieving and seeking of the images. In order 

to that the computer vision techniques gives image retrieval based on their 

visual content that can refer as „Content Based Image Retrieval (CBIR)‟. It 

provides best solution for retrieving the similar images efficiently from the 

large collection of images in the database. For this image retrieval based on 

their content might refer the features such as texture, shape, region, color or 

any other content which is described from the image.  By our proposed CBIR 

system combines both texture and color features. On the basis of this the 

CBIR system is used to extract the color and texture content of the database 

images as well as the query image and stored in the database as feature 

vector. The feature vector has been created by using HSV histogram, color 

moments, and color auto-correlogram of the color feature and Wavelet 

Transform (WT), Gabor Wavelet Transform (GWT) of the texture feature. 

Moreover, to measure the image texture by using the matrix of color co-

occurrence as well as to incorporate both texture and color description in a 

form of histogram by using (CEDD) „Color and Edge Directivity Descriptor‟  
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feature to enhance the performance of the retrieval. 

Further, this proposed approach using  „Support Vector Machine„ (SVM) for 

classifying the image that can reveals the best output to retrieving the  images 

in CBIR system. Various distance metrics technique such as Euclidean, City 

block, Mahalanobis and Murkowski has been used to calculate similarity 

distance and also the experimental results gives the comparison of these 

metrics. The experiments are performed using coral database that contain 

1000 images indexed from 0 to 999 as 10 different classes. The Experimental 

results of this combined feature extraction reveals the best precision, recall 

and enhance the accuracy of the retrieval than the ideal feature extraction. In 

this fused feature extraction algorithm has been extended for making CBIR 

applications that can be related with green communication such as automatic 

inspection system, online-business with networking technologies, 

applications of crime prevention, medical diagnosis etc. 

 

Keywords: CBIR, Wavelet Transform, Gabor Wavelet Transform, SVM, 

HSV histogram, Color moments, color co-occurrence, color auto-

correlogram. 

 

1 Introduction 
 

The rapid growth of advanced technology, the huge amount of images 

are collected from the various resources such as newspapers, books and 

digital camera. These images has been digitized and stored in wide database. 

By using internet all the users are desire to retrieve the images information. 

By this case it is very tough to seeking the relevant images which is similar 

of our input image from the large database because of the images are 

compressed on the web. The computer vision has given the techniques that 

can refers content based image retrieval are retrieve the images from the 

database based on the visual content in efficient manner. 

The visual content of an image has been classified into two types such as 

high level and low level contents. The high level contents are described by 

their positioning of the objects as well as the meaning of the image. The low 

level content describes by the features of shape, color and texture [1-4]. Most 

of the researches focused on low level features. In CBIR system, the features 

has been extracted of the each images and combined together to keep as in 

the form of feature vector [13 and 14].  These feature vector is used to 

compare the query image feature vector using similarity distance metrics for 

retrieving identical images from the large image database. Since the precision 

is essential of CBIR for enhance the efficiency of image retrieval. In image 

retrieval to extract the visual features, color content is one of the easiest most 

widely features than the texture feature for extraction. Because, it is 

collectively strong for their complication of background and also not 

dependent of image orientation and size. 



                                                                                                                  
 

 

 

 

 

 

Content Based Image Retrieval Using Fused Features Extraction Algorithm with 

Various Distance Metrics for Effective Green Communication 12466 

  

“Color Indexing” [5] work of color indexing and demonstrated indexing 

of the image using color feature is potential. “Similarity of color images” [6] 

research work given to extract color feature using color moment is relatively 

runs faster and robust than the color histogram. “Study on Texture Feature 

Extraction in Region-Based Image Retrieval System” [7] explained three-

layer architecture of feed forward for the criteria of searching. First focused   

color comparison, next layer focused texture comparison and the final layer 

contains shape comparison. The second and third level taken their input as 

the output of the previous level. “An Efficient Content-based Image Retrieval 

System using GWT [20] research work gives the efficiency and accuracy of 

the CBIR also compete relevance feedback is the bridge between the low and 

high level features of an image. ”Multi-Feature Content Based Image 

Retrieval System” [21] proposed system integrated color moment, edge 

histogram and color histogram for   retrieving images. In “Content-Based 

Image Retrieval – Extraction by objects of user interest” [22] research work 

explained the two steps of searching. The first one texture and color features 

are integrates of their space of search and the second step fused three features 

such as color, shape and texture of the object for retrieving the images. In 

natural images, widely used texture feature for CBIR. The system proposed 

[8 and 9] a technique which is used to calculate second order statistics from 

stored and query images. A method [12 and 15] is proposed to compute 

measures of image texture such as directionality, coarseness, degree of 

contrast and regularity. The system [10 and 16] is proposed Gabor wavelet is 

implemented to extracting texture features and given the retrieval result is 

efficient. The system [19] proved to reveals the efficient output by integrated 

image features such as texture, color and shape. The research work [11] 

shows the function of client-server of image in web searching without any 

issue and images primitive features has been used. The system [17] shows 

suitable features for better retrieval result and extended to make applications     

for medical diagnosis, crime prevention, automatic inspection system, etc. 

The research work [18] shows the analysis to overcome the difficulties of 

Text-Based Image Retrieval and also increased exponentially for making 

applications. 

The fundamental requirement for some IR classification is to explore and 

arrange related image from the archive with least amount of individual 

interface with the device. This paper discussed election of visual features for 

a structure which depends upon the necessities of the customer [12]. The 

distinctive feature demonstration is highly required for any IR model. 

Moreover, the features can become highly effective and robust under the 

combination of low-level visual features, and maximum processing cost is 

necessary to accomplish better outcome. Unfortunately, the imbalanced 

feature selection limits the efficiency of IR process. Machine Learning (ML) 

model gets the feature vector as input data for training as well as testing  
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methodologies that maximizes the performance efficiency [13]. Recently, the 

IR process is highly dependent on Deep Neural Networks (DNN) which is 

capable of providing optimal results at expensive platform. 

  
Figure 1 General Block of CBIR Framework 

 

Color, texture, shape is the visual features of an image that are used to 

retrieve the visually similar content in CBIR. The traditional method which 

was based on keywords of an image has been demonstrated not worthy with 

respect to space and time complexities and that triggered the evolution of a  

new technique i.e. search by query instead of the keyword. It is a two-step 

practice where in the first step the image features are extracted to 

distinguishable term and the second step deals with the extracted features 

matching and the results are retrieved as per the visually similar images. 

CBIR mainly includes two steps: extraction of features and matching those 

features. Extraction of image features is done in the first step and the second 

step includes matching of those features. 
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Figure 1 shows General Block of CBIR Framework.The rest of the paper is 

organized as follows: Section 2 presents the study of existing techniques; the 

explanation of proposed methodology is given in Section 3; the validation of 

proposed method using WANG database is presented in Section 4; the 

conclusion of the research study with future work is given in Section 5. 

 

2 Proposed CBIR System 
 

From a database, searching and retrieving images process based on CBIR 

extracted features from the image itself. In this proposed CBIR method the 

database images has been grouped as ten different classes such as class1, 

class2, class3 etc., the feature vector has been created by the extracted 

features from every database image and it keep in memory. The flow of 

proposed CBIR method shown in Figure 2 and also explained the process of 

feature extraction in subsequent sections. 

Extracting the color feature of the images includes HSV histogram, Color 

moments, and Color auto-correlogram. HSV histogram process consist the 

conversion of RGB image into HSV color space, quantize the image to 

8x2x2 and the unit sum is described to find normalized HSV histogram. In  

feature extraction of color moments process includes image analyzation and 

extract RGB color channels and compute the color moments for each channel 

using standard deviation (stdR,  stdG,  stdB),  mean (meanR, meanG, 

meanB) and skewness (skeR, skeG, SkeB). The process of color auto-

correlogram might include to integrate color histogram along with the spatial 

information. 

Extracting texture feature of the images includes wavelet transform, 

Gabor wavelet transform and color co-occurrence matrix. The process of 

wavelet transform extract wavelet coefficients by means of decomposition 

and every sub bands compute moments using standard-deviation, mean and 

skewness. In Gabor wavelet transform provides resolution in optimal on the 

basis of local features has been extracted.  

The function of GWT calculates Gabor features and the mean-squared 

energy, mean amplitude for each scale and orientation is returned. For 

maximum speed the image should have dimensions that correspond to 

powers of 2, but the code will operate on images of arbitrary size. 

The color co-occurrence matrix process defined offset which has given 

the distribution of co-occurring values over an image. Generally specified 

pixel have grey scale value, in occurrence matrix has taken this value into 

HSV and measure the image texture.  

Further, our proposed CBIR system extract the Color and Edge 

Directivity Descriptor (CEDD) for incorporate texture and color content in a 

histogram. At the time of process color feature and texture feature were 

extracted and associated with color and texture unit. By the texture unit  
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constituted 6 regions for CEDD histogram and then from the color unit 24 

individual regions has been constituted to each region. At last 6 x 24 = 144 

regions are there in the histogram. The quantization step in CEDD used to 

limit the CEDD length. This feature extraction techniques enhance the 

performance of the image retrieval system. 

In proposed CBIR system to enhance the efficiency of CBIR system 

using fused features that can combine color, texture and CEDD feature 

descriptors. Every feature descriptor analysis, methods and also experimental 

results presented and discussed in subsequent sections.  Further, Support 

Vector Machine used for data analysis and shows confusion matrix as the 

performance of the result. Finally produce the precision and recall result with 

various distance matric for similarity matching. 

 

 
Figure 2 Block Structure of proposed CBIR system   

 

3 Feature Extraction 
 

In the CBIR the most crucial step is extracting the visual feature as it 

affects the rate of retrieval directly. There are different kind of feature 

extraction techniques were used in CBIR. We use color, texture and CEDD 

features extraction as together from database and query image. 
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3.1 Color Feature Extraction 

 

 In our proposed CBIR system involves HSV histogram, Color auto-

correlogram and color moments for extracting color feature. 

                 
3.2 Color HSV Histogram  

 

In this process involves conversion to color space,    quantization of color 

and computation of histogram. In the first step of this process is conversion 

of RGB image into HSV color space.  The HSV color space consists hue, 

saturation and value.  

The hue and saturation represents the percentage of pure color and white 

light mixture and value represents intensity of light perceived.  The color 

conversion formula as  

        
   (     ) (     ) ⁄

√(     )  (     )(     )
             (1) 

     
     (        ) 

        
             (2) 

    *
        

 
+                                                                                                   (3) 

The geometries cylindrical  of HSV color space gives their angular 

dimension with the dominant wavelength in light, the hue of primary-red 

begins at 0
0
 , moving through this hue for primary-green has 120

0
 and 240

0
 

for primary blue and then it return again 360
0
 for red.

    

In order to reduce the size of feature and computational of complexity 

minimization, the HSV color space has been quantized into 8 x 2 x 2 equal 

bins and specify the number of quantization levels such as   H is 8, S is 2and 

V is 2 in an image and to find the maximum value of HSV. The HSV 

histogram of each quantized image obtained each pixel of quantized HSV 

values shows the frequency distribution in a given image. At the time of 

feature extraction 32_D feature vector has be given by the concatenation of 

8x2x2 histogram. 

 

3.3 Color Auto-Correlogram 
 

To integrate color histogram with the spatial correlation in BCIR system 

obtained one the widely used technique is refer as color auto-correlogram. In 

this process pairs of color (l,m) gives in the form of table indexed can be 

stored in correlogram. From pixel and finding a pixel m the n
th

 entry gives 

the probability at distance n. In the image S, let a pixel X of color Os , from 

x1 pick pixel x2 as another pixel at distance q the x2 probability is also added  

in color Os. The auto-correlogram for color Os of the image S with q distance 

is calculated as 
     
 ( )     |     |                         (4) 
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By the equation the color changes spatial correlation according to a color 

histogram in contrast to the distance changes that can capture space and color 

information. All the neighbours of the pixel is also referred in the respective 

pixel in the image computed in auto-correlogram. On the basis of distance 

selection the complexity has defined by O (q*e
2
). Here, number of neighbour 

pixels represents q. The Auto correlation coefficient is compute as 

  
( )
      

( )( )               (5) 

In the case of large distance of the complexity compute higher. Our 

proposed CBIR system extracted 64-D feature Vector. 
 

3.4 Color Moments 
 

Many retrieval system equipped color moments are reveals successful. 

Color probability distribution can be interpreted an images color distribution. 

By using color moments of color of the image also characterized rotation 

invariant and scaling are also considered as color moments. Most of the low 

_order moments has been considered as information of color distribution.  

The feature extraction for proposed CBIR system have been considered 

first three color moments. Such as mean, standard deviation and skewness 

values are first, second and third order moment respectively. 9-D feature 

vector generated by this method.  Mean consists average of the color value, 

standard deviation contain variance square root and the skewness asymmetric 

distribution. The color distribution values has been calculated by  

         
 

 
∑     
 
                 (6) 

                        √(
 

 
∑ (        )

  
   )          (7) 

             √(
 

 
∑ (        )

  
   )

 
            (8) 

 
3.5 Texture Feature Extraction 

 

In our proposed system involves stationary wavelet transform, Gabor 

wavelet transform and color co-occurrence for extracting the color feature. 
 

3.6 Wavelet Transform 
 

The input image decompose into different bands in their frequency by 

using stationary wavelet transform. The frequency bands are decomposed 

into different sub_bands. Signals frequency has been separates in low and 

high by using filters in this wavelet transform. The four sub_band images 

such as low_low, low_high, high_low, high_high that is low resolution, 

vertical, horizontal and diagonal. In this wavelet transform the input image 

has applied decomposition in 4_level that is applied iteratively four times  



                                                                                                                  
 

 

 

 

 

 

Content Based Image Retrieval Using Fused Features Extraction Algorithm with 

Various Distance Metrics for Effective Green Communication 12472 

 

wavelet transform of the input image and then sub_bands moments also 

computed. At each level from each sub_band are extracted three features 

such as mean, standard deviation and skewness. 30_D feature vector reveals 

by using this method. Four level wavelet transform has shown in Figure 3. 

 

 

 
 

Figure 3 Wavelet Transform Levels (Four) of an Image 

 

3.7 Gabor Wavelet Transform 
 

To extract texture feature of an image one of the widely used method is 

refer as Gabor wavelet transform. Group of wavelets are there in the Gabor 

filters. Energy has captured by every wavelet at a specific orientation and 

frequency. Gabor filter have the adjustable property namely orientation and 

scale for analysis of texture feature. 

Let an image S(l,m) then the convolution of Gabor wavelet transform as 

     (   )   ∑ ∑  (       )     
 (   )            (9) 

  Here, the filter mask size variables represent c & d respectively. The 

complex conjugate has been represented as    
  of    .  From the mother 

wavelet function rotation and dilation generated a self similar class functions 

as, 
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   (   )   
 

      
   [ 

 

 
[
  

  
   

  

  
 ]]     (     )        (10) 

The Gaussian envelops standard deviation represents    &    along the 

direction of l & m. the frequency modulation describes as Z. 

 

3.8 Color Co-Occurrence Matrix 
 

Color co-occurrence matrix computers color variance among the adjacent 

pixels and probability of same color pixel occurrence. The image attribute 

consist this probability. Each pixel of an image refers to four adjacent pixel 

color. Each pixel X(u,v) have 3x3 convolution mask shown in Figure4. 

Including pixel X(u,v), convolution divided into 2x2 grids as four blocks. In 

proposed CBIR system, these grids are scan from the top left corner pixel as 

starting that is g1 and subsequently forming 7 patterns refer as motifs. On the 

basis of image size four 2x2 matrices are constructed by using motifs scan 

patterns. According to these matrices color occurrence and attributes of the 

image also matrix computed. 

 
                         Figure 4 Convolution Mask (3x3) and Four Grids (2x2) 

 

3.9 CEDD- Color and Edge Directivity Descriptor 
 

Extraction of color and texture content associated with the unit referred 

as Color Unit and Texture Unit. By using the texture unit regions are 

determined and constituted the CEDD histogram. From the color unit 

emanation 24 individual regions are constituted in each region. So 6 x 24 = 

144 regions are includes in CEDD. In the process of CEDD the texture unit 

separate image block into sub_block which contain 4 regions. The luminosity 

mean value of the pixels include the each sub block value. By using YIQ 

color space derived the luminosity value from the transformation. The color 

unit transported each and every image block to HSV color space then H, S, V 

mean values are calculated and constitute as input get the 10_bins histogram. 

The position and place of the image block in the CEDD histogram calculated 

as N x 24 + M.  
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where, N is texture unit result, M bin represent color unit result. On the 

basis of color the bin has been classified. Let assume fourth bin dictates dark 

red color as per system classification of the blocks.  

So, 3-block system gives 27 bin that is 1 x 24. The image blocks 

repeatedly involves this process. Finally, in the interval of 0 to the histogram 

has normalized 3 bit are the quantized value of each histogram. 

 

4 Similarity Computation 
 

Once the features has been extracted and stored it in feature vector of the 

database images and then the query image has given by the user to retrieve 

the images from the database which are similar one.  The query image 

feature vector is also compute by the same procedure of data base feature 

extraction. For similarity measuring to compare query image with the data 

base images by using various distance metrics. In proposed CBIR system use 

four method of distance metrics for experimentation such as Euclidean 

distance, Mahalanobis distance, Minikowski distance and Manhattan distance 

to calculate the difference between feature vector of database image and 

feature vector of query image. 

 
4.1 Euclidean Distance 
 
     The distance metric is calculated as 

     √∑ (|      )
  

               (11) 

 
4.2 Mahalanobis Distance 
 
                    The formula used in this distance as 

 

      √( ⃗   ⃗  )
    ( ⃗   ⃗)            (12) 

 
4.3 Minkowski Distance 
             

         The formula used to calculate as 

     [∑ (       )
 
   ]               (13) 

 
4.4 Manhattan Distance 
             

          The distance of Manhattan metrics calculated as 

     ∑ |  
 
        |            (14) 

The precision, recall and accuracy are the parameter to measure the 

effectiveness of CBIR system. It has defined as 



                                                                                                                  
 

 

 

 

 

 
12475  N. Parvin et al. 

 

           
  

      
                   (15) 

                                                 

        
  

      
                    (16) 

                                                   

          
                         

                                
              (17) 

 

5 Performance Analysis 
 

In the proposed CBIR system analysing the data by using Support Vector 

Machine.  The confusion matrix is used to analyse the result which called as 

error matrix or contingency table shows in Figure 5. The actual class of the 

instance are represent in row of the table as well predicted class of the 

instances are represents column of the table. Successful classifier count is 

represent diagonal of the matrix and a perfect classifier would represent as 0. 

 

 
Figure 5 Confusion Matrix 

 
6 Experimental Results and Discussion 
 

The proposed CBIR system evaluated by u sing Corel image database. 

That can contain 1000 JPEG format images of 10 different classes in the size 

of 384x256x384. Each class comprises by st of 100 images and labelled as 

class1, class2, class3, etc. 

The availability of information and size of the database reliable in this 

database. In proposed CBIR algorithm the first step to extract color feature 

using HSV histogram, Color auto-correlogram and Color moments. 
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The experimental result of HSV histogram of conversion and quantized 

value of an image in the database as represented in table 1. 

 
Table 1 HSV Histogram Image in the Database 

 

     

 

 

 

                                             

                       

 

 

 

 
 

Color moments of an image in the database as given results as in table 2. 

 
Table 2 Color moments and Distribution Value database 

 

Colors Color moments Distribution Value 

Red 

Mean 90.2383 

Standard 

Deviation 
74.0493 

Skewness 73.0382 

Green 

Mean 138.67 

Standard 

Deviation 
59.7528 

Skewness 60.8639 

Blue 

Mean 145.584 

Standard 

Deviation 
54.403 

Skewness 52.281 

 
Wavelet transform and Gabor wavelet transform every texture feature by 

processing the orientation of an image has 1,2,3,4,5,6 and median for scale 

gives 1/4,2/4,3/4,4/4. The Color co-occurrence matrix has given 2x2 matrix 

of each pixel of a database images as result of experiments.  

At last combine together both color and texture information of an image 

in the data extract 144 dimension of CEDD. All the descriptors were fused to 

produce the final feature vector for applied to the measurement of similarity. 

Factors Minimum Maximum 

Red 0 255 

Green 0 255 

Blue 0 255 

Hue 0 0.9833 

Saturation 0 1 

Value 0 1 

HSV 

histogram 

value 

0 0.2274 



                                                                                                                  
 

 

 
 

12477 N. Parvin et al. 

 

The experimental results of contingency table or error matrix(figure 6). 

 

 
                    Figure 6. Results of contingency table or error matrix 

 

On the basis of this matrix highest (34%) classification errors for inputs 

labelled as class C5.  By using the classifier next confusion incurred an input 

of class labelled as C2 (30%) and C3 (28%). Moreover, class C1 (10%) and 

C4 (20%) of their input classes. However, class C1 have 10% were  

incorrectly classified of C3 (2%). As in the same class C4 are wrongly 

classified (in class C2 (6%), class C3 (2%), class C5 (8%). 

The error rate of the above matrix would be 

Class C1 misclassified data = 10 %( 2%) 

Class C2 misclassified data = 30 %( 2%+1%+2%+2%) 

Class C3 misclassified data = 28 %( 2%+8%+2%+4%) 

Class C4 misclassified data = 20 %( 6%+2%+8%) 

Class C5 misclassified data = 34 %( 14%+2%+12%) 

Error rate conclude the performance analysis. At the time of testing 

against a test_set of classified measure the error in percentage.  The 

Experimental result would be (10+30+28+20+34)/(5 * 100 )  = 24.4% 

According to this error rate we may increase the speed and 

computational complexity of the system. 

Results of the experiment gives the precision and recall and accuracy of 

color feature extraction in Table 3. Texture feature extraction in Table 4. 

CEDD feature extraction shows in Table 5.These three cases the precision, 

recall and accuracy of retrieval is not efficient. And the final experiment 

which involves the fusion of color, texture and CEDD descriptor produce 

better retrieval results than all the other. The result reveal in Table 6. All 

these experiments are involve four methods of distance metrics.  
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Table 3 Color Feature Extraction 

 
Cla

ss 

Precision Recall Ac

cur

acy 

(%

) 

Euc

lide

an 

Maha

lamob

is 

Mink

owsk

i 

Man

hatta

n 

Eucl

idea

n 

Mah

alam

obis 

Mink

owski 

Manh

attan 

C1 0.64 0.55 0.56 0.61 0.69 0.60 0.61 0.66 24 

C2 0.73 0.6 0.68 0.70 0.78 0.68 0.73 0.75 44 

C3 0.53 0.51 0.46 0.57 0.58 0.56 0.51 0.62 10 

C4 0.79 0.74 0.72 0.80 0.84 0.79 0.77 0.85 32 

C5 0.91 0.81 0.84 0.90 0.96 0.86 0.89 0.95 97 

C6 0.57 0.53 0.57 0.62 0.62 0.58 0.62 0.67 24 

C7 0.91 0.81 0.82 0.89 0.96 0.86 0.87 0.94 84 

C8 0.57 0.52 0.51 0.54 0.62 0.57 0.56 0.59 84 

C9 0.55 0.51 0.46 0.53 0.60 0.56 0.51 0.58 40 

C1

0 

0.57 0.52 0.53 0.60 0.62 0.57 0.58 0.65 42 

 

Table 4 Texture Feature Extraction 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

Class Precision Recall Acc

ura

cy 

(%) 

Euc

lide

an 

Mah

alam

obis 

Mink

owski 

Ma

nha

ttan 

Eucli

dean 

Mah

alam

obis 

Mink

owski 

Man

hatta

n 

C1 0.74 0.70 0.64 0.71 0.79 0.75 0.69 0.76 44 

C2 0.83 0.69 0.71 0.80 0.88 0.74 0.76 0.85 20 

C3 0.65 0.61 0.56 0.64 0.70 0.66 0.61 0.69 77 

C4 0.89 0.80 0.81 0.90 0.94 0.85 0.77 0.95 68 

C5 0.95 0.91 0.94 0.97 0.89 0.96 0.89 0.97 98 

C6 0.67 0.61 0.63 0.71 0.72 0.66 0.62 0.76 14 

C7 0.95 0.91 0.90 0.93 0.94 0.96 0.87 0.98 90 

C8 0.67 0.60 0.60 0.64 0.72 0.65 0.56 0.69 66 

C9 0.64 0.61 0.56 0.63 0.69 0.66 0.51 0.68 18 

C10 0.65 0.59 0.57 0.66 0.70 0.64 0.58 0.71 15 
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Table 5 CEDD Descriptor Feature extraction 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6 Fused Features 

 

Cla

ss 

Precision Recall Acc

ura

cy 

(%) 

Eucli

dean 

Maha

lamo

bis 

Mink

owski 

Man

hatta

n 

Euc

lide

an 

Ma

hal

am

obis 

Mink

owski 

Man

hatta

n 

 

C1 0.83 0.80 0.74 0.81 0.87 0.84 0.78 0.85 89 

C2 0.94 0.79 0.84 0.90 0.98 0.83 0.88 0.94 89 

C3 0.81 0.78 0.76 0.80 0.85 0.82 0.80 0.84 89 

C4 0.95 0.89 0.90 0.91 0.99 0.93 0.94 0.95 89 

C5 0.98 0.97 0.96 0.99 0.97 0.96 0.98 0.96 89 

C6 0.81 0.71 0.73 0.78 0.85 0.75 0.77 0.82 71.4 

C7 0.98 0.97 0.95 0.99 0.97 0.98 0.96 0.98 88 

C8 0.82 0.79 0.76 0.80 0.86 0.83 0.80 0.84 93.7 

C9 0.87 0.81 0.76 0.83 0.91 0.85 0.80 0.87 87 

C10 0.90 0.87 0.85 0.89 0.94 0.91 0.89 0.93 50 

Cla

ss 

Precision Recall Acc

ura

cy 

(%

) 

Euc

lide

an 

Maha

lamo

bis 

Mink

owski 

Man

hatt

an 

Eucli

dean 

Mah

alam

obis 

Min

kow

ski 

Manh

attan 

C1 0.77 0.74 0.73 0.78 0.82 0.79 0.78 0.83 48 

C2 0.85 0.71 0.74 0.78 0.90 0.76 0.79 0.83 12 

C3 0.73 0.70 0.68 0.70 0.78 0.75 0.73 0.75 18 

C4 0.86 0.81 0.83 0.83 0.91 0.86 0.88 0.88 44 

C5 0.97 0.94 0.93 0.97 1.02 0.99 0.98 0.96 93 

C6 0.73 0.63 0.65 0.71 0.78 0.68 0.70 0.76 38 

C7 0.95 0.93 0.89 0.89 0.97 0.98 0.94 0.94 86 

C8 0.74 0.63 0.70 0.73 0.79 0.68 0.75 0.78 86 

C9 0.77 0.73 0.67 0.75 0.82 0.78 0.72 0.80 34 

C1

0 

0.83 0.89 0.75 0.82 0.88 0.94 0.80 0.87 60 
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Table 7 Proposed system versus Existing System 

 

 

Algorithm1 

as in  

Shiv Raj  

et al.(2015) 

Algorithm 

2 

as in 

Richa Jain 

et.al 

(2012) 

Algorithm3 

as in 

Nandish 

Chauhan 

et.al (2013) 

Proposed 

CBIR  

Algorith

m 

Average 

Precision 
75 83 79 91 

Average 

Recall 
81 78 85 89 

Accuracy 

(%) 
65.32 59.12 78.33 83.52 

 
 

                              
 

Figure 7 Proposed System Performance with Existing System 

 

In this table 7 and figure 7 represent that the comparision of proposed 

system performance with existing system. In this comparision proposed 

system achieved the accuracy of 83.52% and recall value of 89%. In existing 

method achived lower performance than proposed method. 
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                   7 Conclusion 
 

Most of the researchers use basic features namely shape, texture, color 

and spatial information for retrieval of similar image in CBIR system. In this 

fusion features proposed CBIR system have been show higher retrieval rate. 

Experimental results shows the comparison of proposed CBIR system 

average precision, recall and accuracy with other existing algorithms. This 

technique evaluates the edge directions directly with the maximum response 

from the mask. A set of 3 × 3 convolution mask matrix is used for eight 

directions. One mask is the replica of the other one rotated by 90 degrees. 

This is less vulnerable to noise. It differentiates in one direction and makes 

average in another direction.  
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