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Abstract 
The objective of the paper is to present an effective Content-Based Image Retrieval (CBIR) 
using Auto Color Correlogram (ACC) approach. In the feature extraction process, Color 
Correlogram Features are extracted, so that the feature vectors are used to represent the 
image(s) with the diminished descriptors. The color similarity measure between the input and 
database images determines the corresponding relevant image. The proposed method is 
evaluated with the thirty random images from Corel dataset images. The experimental results 
concluded that the proposed method has better performance than the existing method. 
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Introduction to CBIR 
The routine of conventional CBIR is to retrieve the database images effectively based on the query 
images submitted by the user. The extraction of similar images is based on the typical features 
such as color, texture, shape attributes and also the spatial information of the pixels of the images 
[1]. Upon extracting the discriminate features from the images, they are stored in the feature 
database for easier access, because the extracted features are the abstract features of the original 
image(s) to represent in a precise manner. When the input image is submitted for processing, 
initially the feature vectors are extracted and compared with the already processing feature vectors 
stored in the feature database. The similarity measure between the gallery image and probe images 
is determined using Euclidean Distance (ED) method. In this manner, the CBIR is used to retrieve 
the most similar images from the database in an effective and fast manner.  
The necessary modules or operation of CBIR has four subdivisions summarized from [2]. It 
includes (1) Collection of data, (2) Framing the feature database, (3) Indexing, and (4) finally, the 
Searching and retrieving the results [2]. Figure 1 shows the components of typical CBIR system 
summarized from [3]. 

When the input image is presented, the visual content descriptor such as the color, shape, texture 
and spatial relationship between the pixels are extracted. Once extracted, these features are stored 
in the feature database for further processing. The similar processing is repeated for the images 
stored in the database. In the similarity comparison module, the similarities between the input and 
gallery images are compared. The similarity index will be very low for the similar images and have 
more significant difference for the dissimilar images. Simultaneously, the indexing of images also 
takes place for faster and efficient retrieval of gallery images. Once the indexing is done, the details 
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about the database images and its features are fed as the feedback through “Relevance Feedback” 
mechanism.  

 

 

 

 

 

 

 

 

 

Figure 1 Typical CBIR System (Source [3]) 

The following section shows some of the existing CBIR methods and their performance measures. 

Reshma Chaudhari and Patil [4] had proposed an integrated approach for effective image retrieval 
using color and shape features. In the first stage, the color histogram approach was adopted along 
with the Color Coherence Vector (CCV) to refine its searching procedure. Later part deals with 
shape-based matching, where only the approximation of shapes was considered rather than exact 
shape(s). Finally, integrated the shape and color features for efficient retrieval of images from the 
database. The similarity measure between the two images was determined using Euclidean 
distance along with the determined threshold value. When evaluated with 570 images of six 
categories, the experimental results concluded that the integrated approach resulted in better 
performance of about 72% than the individual approaches.  
 
Nirmala and Subramani proposed a CBIR-approach based on Auto Color Correlogram (ACC) 
approach [5]. The RGB color of the image(s) was used as features and extracted using ACC 
method. By considering the dominant features, the reduction of features and storage along with 
the fast retrieval was achieved. When evaluated with the coral dataset, retrieval accuracy was found 
to be 67%. The retrieval accuracy might be improved integrating the shape and texture features. 

Singha and Hemachandran proposed a Wavelet-based Color Histogram Image Retrieval (WCHIR) 
procedure [6]. The WCHIR method integrates the texture and color features for the effective image 
retrieval using wavelet and color histogram, thus ensuring invariant to translation and scaling 
parameters. When evaluated with randomly selected ten images from WANG database, resulted 
in 7.8% of average precision rate. Experimental results concluded that computation time was 
diminished due to wavelet-based image retrieval scheme. 

Rao, Srinivas Kumar, and Chandra Mohan [7] proposed a CBIR system based on Exact Legendre 
Moments (ELM). The feature database was created by extracting ELM features for the database 
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images. Once the query image’s ELM features were extracted, distance measures between the 
query image features and database features were determined. The minimum distance measure leads 
to the retrieval of the relevant image(s). The retrieval performance was improved using SVM 
classifier. When evaluated on Corel database, with the moments ranging from 4 to 10, ELM based 
features showed better retrieval efficiency than the moment invariants and Zernike moments based 
retrieval methods. 

Patil proposed a CBIR by using color, shape and texture features [8]. Initially, the color histogram 
is computed for query and dataset images. The individual histogram values (of query image and 
database images) were subtracted, and the minimum value shows the relevant images. The texture 
features were extracted using Grey Level Co-occurrence Matrix (GLCM) method. Finally, the 
shape features also used to retrieve the similar images from the database. The performance was 
evaluated using precision and recall parameter. Even though there was a substantial retrieval result, 
the details regarding the database and the number of images used for evaluation were left 
unanswered. 

Nirmal and Gaikwad [9] proposed a color and texture based CBIR system. In this method, the 
image textures were extracted using Gabor Wavelet, and Discrete Wavelet transforms. The low 
level features such as color and color auto Correlogram where extracted and integrated with texture 
features. The various combinations of texture and color histogram feature were tried (such as 
GWT, DWT, GWT+CH, GWT+CA, DWT+CA) for feature extraction and concluded that 
GWT+CA resulted in better performance. The randomly selected 400 images were used for 
experimentation purpose. 

Singh and Rajput [10] proposed a CBIR system based on SVM, NN and KNN approach. Initially, 
the input image was resized to 384 X 256 pixels, followed by extraction of HSV histogram, ACC 
and color moments were carried out. The different distance parameters (such as L1, L2, Cosine, 
Manhattan, correlation, Relative distance) were used to determine the similarity features. The 
relevant image features were extracted using Neural Network concerning feature weight. The 
details regarding the number of images used for evaluation and retrieval efficiency were not 
discussed. 

Malini and Vasanthanayaki proposed an enhanced CBIR method by color features using Color 
Averaging Technique (CAT) [11]. There are two stages in the CBIR method. In the first stage, 
average based feature reduction was adopted to extract the image features followed by central 
tendency approach in the second stage. The similarity measures between the query and database 
images were determined using Euclidean distance. When evaluated on Wang dataset, the central 
tendency method outperformed the mean based approach regarding the retrieval of relevant 
images. 

Gautam and Bhatia [16] proposed an ant colony optimization-based method of CBIR using 
Support Vector Machine (SVM), Ant Colony Optimization (ACO) and Dual-Tree Complex 
Wavelet Transform (DTCWT) method. Along with the DTCWT features, the dominant color 
features on HSV and RGB is integrated for improved retrieval efficiency. The similarity measures 
are determined using Weighted Euclidean Distance (WED). When evaluated on 1000 images, this 
method resulted in better precision than the base precision. 
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Jitesh, Kumar, Arup, and Banka [17] presented a CBIR method based on color and texture features. 

In this method, RGB is converted to HSV and features were extracted. The texture features were 

extracted using DTCWT from V components in six directions. When evaluated on five databases 

with the combined color and texture features, resulting in better performance (regarding the 

precision, recall, and F-Score parameters), than the existing methods. 

 

Proposed method 

The following section shows the proposed images retrieval method using the ACC method. 

The proposed method aims to retrieve the relevant images from the database based on the query 
image using the color features. In this approach, Auto Color Correlogram (ACC) is used to 
describe the color features of the images. The color Correlogram also called as Correlogram is 
defined as the spatial correlation of color changes in the pairs concerning the distance [12]. That 
is, the ACC uses the mean color of all the pixels related to color Cj at a specific distance (K) from 
Ci color pixel in the image [13]. The color pairs indented table forms an image, wherein the row 
(i, j) the dth entry specifies the feasibility of finding color pixel ‘j’ at ‘d’ distance from a color pixel 
‘i’ in the image. Here, the ‘d’ value is determined from the set of ‘D’ values [14]. Henceforth, 
ACC captures the spatial correlation (that is the local color features) between the identical or 
similar colors in the image. Moreover, this is a subgroup of Correlogram with the rows in the (i, j) 
format. Figure 2 shows the example of ACC based color feature extraction method. The 
distribution of foreground and background colors is shown in figure 3.  

 
Figure 2 (a) Image 1 (b) Image 2 (Source [12]) 

The observations concluded that the local correlations are more momentous than the Global 
correlation features in the image. The smaller ‘d’ value is adequate to determine the Spatial 
correlation. The significance of ACC is: 

1) Encompasses the local spatial correlation of colors in an image 
2) It is used to represent the global dispersion of local correlation features of colors with local ‘D’ 

values. 
3) Able to identify and represent very coarse color details easily with optimal features. 
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Figure 3 ACC of Images 3(a) and 3(b) (Source [12]) 

Unlike the local feature extraction methods (such as gradient direction, pixel positions or with 
global properties like color distributions), ACC considers the spatial correlation of local color 
along with the spatial correlation. Another advantage of ACC lies in the stability to vast appearance 
changes in the images, which makes more effective image retrieval even for the huge datasets. The 
steps or pseudo code retrieval of images using ACC method is shown in Figure 4. 

for (i=1 to K) // distance 
{  for(j=1 to X) //positions 
 for(k=1 to Y) //positions 
 { get the current pixel 
  while (get the neighboring pixel of Ci at K distance and store to Cj) 
  { for all Cm 
   { if Cm is equal to Ci and Ci not equal to Cj 
    { colorcount is incremented by one 
     CrCm+=CrCi 
     CgCm+=CgCi   

CbCm+=Cbci  
}   

} 
} 
meanCr=sum(CrCm/colorcount) 
meanCg=sum(CgCm/colorcount) 
meanCb=sum(CbCm/colorcount) 

} 
} 

Figure 4 Pseudo code for ACC feature extraction 
 

To summarize, consider the image I of n x n pixel size with ‘m’ quantized colors and the pre-fixed 
distance d є [n]. The correlation of ‘i’ is defined for i, j є [m], and k є [d] using the Equation (1). 

1 c 2i
, p ЄI , p ЄI 2 1 2( ) Pr [p Є || | ]

i j j

k
C C CI I p p k      (1) 

where, p1 and p2 are pixels of color Ci, and K represents the distance 

Hence, for any given p1 pixel of Ci color, the Color Correlogram provides the probability that a p2 
pixel at K distance from the p1 pixel is of Cj color. Since the spatial correlation of similar colors 
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was captured, this process is known as ACC. The relative distance between Color Correlogram is 
used to distinguish the colors in the Images I1 and I2 and represented in the Equation (2). 
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Experimental Results 

The CBIR method based on the color features using ACC approach was evaluated in the MATLAB 
8.3.0532 (R2014a) installed on Intel I3 process with 1.7 MHz and 2 GB RAM. The Corel database 
[15] was used to evaluate the proposed method. The dataset consists of 10,000 images with 100 
classes, and each class comprises of 100 images. The randomly selected five images from six 
classes comprising 30 images were used to evaluate the proposed method of CBIR using ACC 
method. Figure 5 shows the retrieval results for the two sample input images. 

 

Figure 5 Retrieval Results (a) Image 1 (18_1803.jpg) (b) Image 2 (18_1805.jpg) 

The proposed method is evaluated with recall, precision and accuracy parameters as represented 
in [3]. 

The precision is defined as the ratio of a number of relevant images retrieved to the number of 
retrieved images from the database using the Equation (3). 

Number of relevant images retrieved
Precision =

Number of retrieved images
   (3) 

The recall is defined as the ratio of a number of relevant images retrieved to the number of relevant 
images from the database using the Equation (4). 

Number of relevant images retrieved
Recall =

Number of relevant images
   (4) 

The retrieval accuracy is determined using the Equation (5). 

TP + TN
Accuracy =

TP + FP + FN +TN
     (5) 

where, TP, TN, FP, and FN represent the True Positive, True Negative, False Positive and False 
Negative, respectively. 

International Journal of Scientific Research and Review

Volume 7, Issue 6, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/773



Table 1 shows the performance measures of the proposed method regarding recall, precision and 
accuracy parameters. Since the retrieval is based on the color features, there are certain 
circumstances that, the similar color objects of different classes are retrieved as same class objects. 
Henceforth, resulting in the 0.5 recall and 0.4 precision values.  

When compared with the existing Nirmala and Subramani approach [5] with 61% average retrieval 
accuracy and 25.1 second execution time, the proposed method has 78.6% average retrieval 
accuracy in 1.597 seconds. The highlighted result parameters of Image class 3 (Image labels 3 and 
5) in Table 1 is corresponding to the retrieval results shown in Figure 6 (a) and (b). 

 

 

 

Table 1: Evaluation of the proposed method 

Image 
class 

Image 
Labels 

No. of 
images 

retrieved  

No. of 
Relevant 
retrievals 

No. of 
Non-

Relevant 
Retrievals 

Recall Precision 
Accuracy 

in % 

1 

1 8 3 5 0.6 0.38 78 
2 10 4 6 0.8 0.40 77 
3 6 2 4 0.4 0.33 79 
4 1 0 1 0 0.00 83 
5 2 1 1 0.2 0.50 85 

2 

1 4 2 2 0.4 0.50 85 
2 8 4 4 0.8 0.50 84 
3 13 4 9 0.8 0.31 68 
4 12 4 8 0.8 0.33 71 
5 6 2 4 0.4 0.33 79 

3 

1 1 1 0 0.2 1.00 88 
2 9 4 5 0.8 0.44 81 
3 3 3 0 0.6 1.00 94 
4 2 2 0 0.4 1.00 91 
5 5 4 1 0.8 0.80 94 

4 

1 8 2 6 0.4 0.25 73 
2 4 0 4 0 0.00 74 
3 12 4 8 0.8 0.33 71 
4 6 2 4 0.4 0.33 79 
5 7 3 4 0.6 0.43 81 

5 

1 12 4 8 0.8 0.33 71 
2 11 3 8 0.6 0.27 69 
3 8 1 7 0.2 0.13 68 
4 12 4 8 0.8 0.33 71 
5 9 4 5 0.8 0.44 81 
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6 

1 11 3 8 0.6 0.27 69 
2 4 0 4 0 0.00 74 
3 9 4 5 0.8 0.44 81 
4 8 4 4 0.8 0.50 84 
5 10 4 6 0.8 0.40 77 

Average  0.5 0.4 78.6 
 

Conclusion 

Even though most of the text-based information retrieval exists, there is an absolute need for the 
CBIR in the modern days. The proposed method retrieved the similar database images based on 
the color features concerning the query image. The experimental results concluded that the 
proposed CBIR based on ACC resulted in an average recall, precision, retrieval accuracy and 
execution time of about 0.5, 0.4, and 78.6% and 1.597 seconds, respectively. Thus, the proposed 
method outperformed Nirmala and Subramani’s approach [5] regarding the average retrieval and 
execution time parameters. Even though the proposed method has reduced execution time, the 
retrieval accuracy needs refinement for the real-time applications. The future scope of this method 
lies in integrating the texture features with color features for the effective image retrieval. 
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