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Abstract: In this paper, content-based image retrieval (CBIR) for content-based image mining is proposed.  Here, 

an approach of image detection in a image dataset and an improved histogram based approach for Correlative 

Histogram Features named as Correlative Histogram based Coding (CR-HBC) is proposed. The proposed 

approach enhances the objective of processing noise and system overhead with respect to the representation and 

retrieval performance. The proposed approach executes an inter-class searching mechanism to localize the object 

model by discarding noise elements. Further, a histogram similarity model and a spectral domain feature 

representation are proposed. The experiments have been conducted on the benchmark datasets. The experimental 

results show that the processing resource overhead and retrieval efficiency are improved. 
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I. INTRODUCTION 

Retrieval of information’s form large dataset has 

been observed from long time. With the emergence 

of new technologies the dataset are improving at a 

rapid rate. The volumes of these dataset are 

increasing each day. With the wide usage of internet 

services the users are able to access large amount of 

information’s from different locations. Wherein new 

updating results in more appropriate information 

retrieval, the conventional retrieval approaches are 

not effective in current utilization for such 

distributed large database applications. With the 

increase in demand for faster and accurate 

information retrieval, such codings are to be 

improved to achieve these objectives. Where in 

today’s image retrieval system are more developed 

toward image retrieval model. With higher storage 

resources, and new capturing units, more image 

information’s are been processed in real time 

applications, such as surveillance, film making, 

home monitoring, CCTV monitoring etc. In such 

applications, where image information could result 

in more informative than their corresponding 

images, retrievals of information over such system 

are limited. Current multimedia databases such as 

Google use a text based searching mechanism to 

search image content. Content based image retrieval 

(CBIR) is a process to find images similar in visual 

content to a given query from an image database. It 

is usually performed based on a comparison of low 

level features, such as colour, texture and shape 

features, extracted from the images themselves. 

While there is much research effort addressing 

content based image retrieval issues [1-3], the 

performance of content based image retrieval 

methods are still limited, especially in the two 

aspects of retrieval accuracy and response time. 

Early techniques of image retrieval were based on 

the manual textual annotation of images, a 

cumbersome and also often a subjective task. Texts 

alone are not sufficient because of the fact that 

interpretation of what we see is hard to characterize 

by them. Hence, the contents of image such as shape 

feature, histogram, color and texture gaining 

importance.  The rest of the paper is organized as 

follows: section II illustrates the basic system model 

of CBIR and related work. Section III illustrates the 

details about the conventional approach. Section IV 

outlines the details of proposed approach. The 

experimental results obtained are summarized in 

section V and finally section VI concludes the paper.  

II. RELATED WORK & SYSTEM MODEL 

An image annotation based retrieval [4], [5], and an 

image summarization based approach [6] to obtain 

keyword based action retrieval is proposed. 

However the retrieval performance is purely 

dependent on the tagging factor for applications. It 

is very difficult to extract image based on the 

content, such as image features. Towards such 

objective, a global and local temporal modeling [7] 

for action detection was defined. A hidden markov 

modeling for action detection using temporal global 

feature is presented. An image coding approach 

following energy and a history image [8] was used 

as image detection model. A local representation of 

the extracted spatio-temporal interest points (STIPs) 

[9, 10] from an image is presented. The local 

representation is more robust to statistical 

representation of action dataset [11, 12]. In the 

action detection model the Harris detector [13] and 

3-D SIFT [14, 15], are used for action detection 

process. The SIFT operator performs a max/min 

searching over the difference of Gaussian (DoG) 
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function. A combined format of histogram oriented 

gradient and histogram optical flow (HoG-HoF) 

[16] was presented. The histogram of gradient is 

observed to be an effectively applied approach for 

action detection model. A 3HG [17] is outlined, with 

a set of descriptive approach to obtain effective 

action model. Towards optimization of action 

detection model, a histogram based coding (HBC) 

[18] for image retrieval is developed. The system 

uses the localized temporal histogram features to 

detect an action model from an image dataset. 

However, as observed the Noise factor impacting 

the histogram representation is been considered over 

two successive images only. The global distribution 

of noise distribution over the images are not been 

analyzed in representing the Histogram feature. This 

factor, effects in the retrieval accuracy as well 

increase the resource overhead in multimedia 

retrieval approach. To overcome the representation 

of Histogram based coding considering noise factor, 

in this paper, an approach for inter image 

computation of histogram features and selection is 

proposed.  

The general Content Based Image retrieval (CBIR) 

system consists of three stages, training, testing and 

classification. The training stage trains the various 

images and their feature to the database. Testing 

stage extracts the features of a query image sample 

and gives it to classifier. The classifier classifies the 

given query sample by comparing it with the trained 

samples. The general system model for CBIR is 

given below: 

 

Fig.1 general system model CBIR 

III. HISTOGRAM BASED CODING [18] 

In the approach of CBIR, the approach of Histogram 

coding was presented in [14].The approach defines 

a temporal and spatial localization of action model 

based on Histogram mapping. In the process of 

temporal coding, the dataset is categorized into a set 

of temporal matching histogram, 

where𝐻𝑡,𝑐𝑙𝑎𝑠𝑠𝜖𝐻𝑡,𝑑𝑎𝑡𝑎𝑠𝑒𝑡 .𝐻𝑡,𝑐𝑙𝑎𝑠𝑠 is defined as a set 

of histogram information derived for each class from 

the temporal matching from the dataset. The 

categorization of dataset leads to faster localization 

of action model in the dataset search. In the search 

process query features are extracted and it is 

represented as a query histogram (𝐻𝑞). A 

intersection of histogram feature for temporal 

localization of used. In such coding, the intersection 

of the histogram is derived by the average 

intersection value of all dataset Histogram (𝐻𝑡) 

representation over the minimum difference 

histogram for the whole dataset. The intersection 

histogram is defined by; 

𝑠(𝐻𝑞 , 𝐻𝑡) =  ∑ (
min(𝐻𝑞–𝐻𝑡)

𝐻𝑛
)𝑘

𝑖=1             (1) 

Where Hn is the normalized histogram for the whole 

dataset.  

To optimize the object detection under noise 

condition, a joint adjacent matching and a singleton 

region matching is used. In the process of join 

adjacent regions, if time-slice t is found as a match, 

and t + 2 is also a match, then t+1 is also considered 

as a match. Whereas in the singleton regions, if t and 

t + 2 do not match to the query, then t + 1 is as well 

discarded. Over the selected histogram region then a 

comparison of dataset histogram feature is made to 

obtain best match information. However the noise 

effect leads to minimization of retrieval 

performance if not been classified under adjacent 

region and singleton region selection. It is observed 

that, the noise elimination is performed based on an 

adjacent region process. Noises which are 

distributed over a period of frames could reflect as 

image content and will not be computed in such 

approach. Hence, a longer content analysis is hence 

required to make the system more robust to noise 

effect. 

IV.PROPOSED APPROACH 

To eliminate the noise Impact a inter class 

correlation error for a set of same class images are 

considered. Considering a set of Histogram for k 

class (Hk), for a given image dataset of, i=1 to M,  

 
𝐻𝑖(𝑘) = [𝐻𝑖(𝑘𝑁), 𝐻𝑖(𝑘𝑁 − 1), … , 𝐻𝑖(𝑘𝑁 − 𝑀 + 1)] (2)  

 

Where, Hi is the Histogram for a image, N is number 

of images and M are the dataset samples. To 

evaluate the noise effect in the temporal images, a 

error is computed defined by,  

 

𝑒𝑖,𝐻(𝑘) = 𝐻𝑖,𝑡(𝑘) − 𝐻𝑖,𝑡+1(𝑘)             (3) 

 

This error defines the difference in the two image 

component, and the histogram errors with lower 

values min (𝑒𝑖,𝐻(𝑘))are considered as feature 

element. However this error when observed over a 

period of frame observation deviates a large and 

could be effective due to noise effect. Hence in such 

coding the intersection histogram would be mode 
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concentric with noise parameter. To eliminate this 

problem, and to improve the feature selection more 

accurately, a Histogram bin selection computed over 

a time series is proposed. In this suggested approach, 

rather to taking the whole histogram from single 

frame information, a selection of the histogram bins 

is made. To derive the bin selection, the histogram 

bins are initially normalized using a random weight 

factor. 

 

Hi(k) = Hi(k)w(k)                            (4) 
 

Where,𝑤(𝑘) = [𝑤0(𝑘),
𝑤1(𝑘), … … , 𝑤𝑀−1(𝑘)]𝑇are the allocated weight 

factor for each image. 

The estimated error is then defined as; 
 

𝑒𝑖,𝐻(𝑘) = 𝐻𝑖,𝑡(𝑘) − 𝐻𝑖(𝑘)𝑤(𝑘)            (5) 
 

The error is recursively been computed over the total 

images (i=1….N), and the initial error is recorded as 

𝑒𝑖,𝐻,𝑖𝑛𝑖𝑡. 

A weight factor is then updated as,  
 

𝑤(𝑘 + 1) = 𝑤(𝑘) + 𝜇 ∑
𝐻𝑖

𝑇(𝑘)

‖𝐻𝑖(𝑘)∥2 𝑒𝑖,𝐻,𝑖𝑛𝑖𝑡(𝑘)𝑁−1
𝑖=0   (6) 

 

Where µ is the updation step size, with an error 

updation factor. The objective of this computation is 

to select the bins satisfying the min (𝑒𝑖,𝐻(𝑘)) 

condition.  To optimize the recursion overhead, a 

joint adjacent weight difference is computed defined 

by, 

�̃�(𝑘) = 𝑤𝑜 − 𝑤(𝑘)                         (7) 

 

Where, 𝑤𝑜 is the initial weight issued.The weight 

updation is then defined as,  
 

�̃�(𝑘 + 1) = �̃�(𝑘) − 𝜇 ∑
𝐻𝑖

𝑇(𝑘)

‖𝑢𝐻𝑖(𝑘)∥2 𝑒𝑖,𝐻(𝑘)𝑁−1
𝑖=0    (8) 

 

The deviation in the bin variation of the histogram is 

then integrated over a period of 0 to N defined by,  
 

E(𝐻𝑖,𝑁) = ∫ 𝜇 ∑ (2𝐸 [
𝐻𝑖,𝑛(𝑘)�̃�(𝑘)𝑒𝑖,𝑁𝐻(𝑘)

‖𝐻𝑖,𝑁(𝑘)∥2 ] −𝑁−1
𝑖=0

𝑵

𝟎

𝜇𝐸 [
𝑒𝑖,𝑁𝐻

2 (𝑘)

‖𝐻𝑖,𝑁(𝑘)∥2])                       (9) 

 

Wherein integrating the estimate, over ‘n’ 

observation period accumulates the estimation for 

‘n’ inter image class errors. For each frame with 

minimum estimate error is then selected as the 

selected histogram bin and an intersection bin is then 

derived from eqn (1).  

To develop the proposed approach for a content 

based multimedia retrieval, a CBIR framework is 

been defined as outlined in figure 2.  

 
Fig.2. Block diagram of proposed CBIR system 

 

The developed approach is processed into two phase 

of execution, of training and testing process. 

Wherein training process set of image sample of 

different objects are taken, and are processed for 

feature selection based on Histogram features [18] 

approach and proposed CR-HIST approach. These 

features are then processed for classification using a 

k-Nearest Neighbors (K-NN) classifier is used. The 

classifier is designed with a Euclidian distance based 

approach to obtain the best set of matches from the 

knowledge dataset. The decision ‘D’ for the retrieval 

is derived as the minimum value of the Euclidian 

distance defined as, 
 

𝐷 = min(𝐸𝑑𝑖)                       (10) 

Where, 

Euclidian Distance,  𝐸𝑑𝑖 =  √∑ 𝐻𝑞 −𝑀
𝑖=1 𝑑𝑏𝐻𝑖     (11) 

Where,  Hq is the query feature and, 

dbHi is the features trained in the dataset. 

V. EXPERIMENTAL RESULTS 

The experimental image database consists of 1000 

images from various categories like 'Flower', 

'Elephant', 'Bus', 'Dinasour', 'Food', 'Horse', 

'Mountain', 'Beach. The images are obtained from 

various websites on the World Wide Web. The 

proposed system is developed over Matlab tool, and 

tested over the images obtained from World Wide 

Web. To analyze the performance of this developed 

system an experimental analysis is carried out as 

presented below. The training dataset is formulated 

with nine classes of objects, with each class having 

10 different samples. Figure 3 illustrates few content 

of the considered dataset samples. 
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Fig.3. Image database 

 

For the evaluation of robustness for the proposed 

approach a test sample of Elephant is passed with a 

Gaussian noise of density 0.01. The test sample is 

processed for estimation of object model using 

conventional Histogram based (HIST) coding [18], 

and the proposed CR-HIST coding. The 

observations obtained are as illustrated below. 

  

 
Fig.4. recognized flower images for a given flower 

image as a query 

 

Fig.4 illustrates the results of the proposed approach, 

the obtained flower image set for a given flower 

image as a query.  In the obtained image set, all the 

images are flowers only.  

 

 
Fig.5. recognized horse images for a given horse 

image as a query 

Fig.5 illustrates the results of the proposed approach, 

the obtained Horse image set for a given Horse 

image as a query.   

 
Fig.6. recognized Beach images for a given Beach 

image as a query 

Fig.6 illustrates the results of the proposed approach, 

the obtained Beach image set for a given Beach 

image as a query.   

 

 
Fig.7. recognized Food images for a given Food 

image as a query 

 

Fig.7 illustrates the results of the proposed approach, 

the obtained Food image set for a given Food image 

as a query.  Since the proposed approach also 

considers the correlation between the images, the 

obtained all results belong to the query image class 

only. One more thing observed in the fig.4, the first 

image of the obtained results is the query sample 

only. Because, the features of query sample 

completely match with first sample.   

To evaluate the retrieval efficiency of the developed 

approach, the performance measures of recall and 

precision is made.  The recall and the precision 

factor are derived from [19], [20], where the recall 

is defined as a ratio of number of relevant image 

retrieved over, total number of relevant image 

present. The Precision is derived as a ratio of number 

of relevant images retrieved to the total number of 

images retrieved. The recall and the precision factor 

are defined as; 

 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =  
𝑁𝑜.𝑜𝑓𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡𝑖𝑚𝑎𝑔𝑒𝑠𝑟𝑒𝑡𝑟𝑒𝑖𝑣𝑒𝑑

𝑁𝑜.𝑜𝑓𝑖𝑚𝑎𝑔𝑒𝑠𝑟𝑒𝑡𝑟𝑒𝑖𝑣𝑒𝑑
  (12) 

 

𝑅𝑒𝑐𝑎𝑙𝑙 =  
𝑁𝑜.𝑜𝑓𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡𝑖𝑚𝑎𝑔𝑒𝑠𝑟𝑒𝑡𝑟𝑒𝑖𝑣𝑒𝑑

𝑁𝑜.𝑜𝑓𝑟𝑒𝑙𝑎𝑣𝑒𝑛𝑡𝑖𝑚𝑎𝑔𝑒𝑠𝑝𝑟𝑒𝑠𝑒𝑛𝑡
   (13) 

 

The precision of estimation for the developed 

approach is presented in Table 1. The precision of 

estimation is observed to be about 7% improved for 

the proposed CR-HBC over the conventional 3HG 
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[17] approach and 2% improvement for HBC [18] 

based approach.  

 

Recall 

Rate (%) 

Precision (%) 

3HG [17] HBC [18] CR-HBC 

10 86 91 93 

20 83 89 91 

30 81 86 89 

40 75 81 84 

50 70 75 77 

60 67 73 75 

70 64 71 74 

80 58 65 70 

90 55 62 67 

100 52 61 65 

 

Table 1. Precision observation for the three 

approaches over varying recall rates  

The graphical representation for the observed values 

is outlined in figure 8.  

 

 
Figure 8: Observation of precision for the proposed 

approach over recall rate with other approaches 

(3HG and HBC) 

 

From the observation made, the system precission is 

observed to be higher for CR-HBC apropach in 

comparions to HBC and 3HG approach. The recall 

factor is observed to be hihger for CR-HBC with 

higher precision value, leading to the observation of 

hgiher positive estimation.  

The computational time taken for the developed 

approaches are observed as illustrated in figure 9.  

 
Figure 9: Comparison of the computational time for 

the three approaches (CR-HBC, HBC and 3HG) 

 

Nine observations were made for nine different 

objects, as presented in x-axis as obs-1,2,…,9. The 

observed computation time for these action models 

were about 11-15 sec lower than that of 

conventional HBC and 3HG based coding. The 

reduction in the number of processing coefficient 

intern reduces the search time, and hence the search 

time taken is observed to be lower. Wherein an 

additional time factor is observed for feature 

extraction during recursion over N images, however 

as this process is once made for training process it is 

not much affected during recognition process.   

 

 
Figure 10: TPF v/s FPF for the proposed system 

 

The ROC curve for the developed system is 

presented in figure 10.  The True positive factor for 

the proposed approach is observed to be 0.28 unit 

higher than the conventional approach. The True 

positive factor is evaluated with respect to the 

accuracy in detecting the object for a given query 

image sample.  
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Figure 11: Processing Overhead for the three 

approaches (CR-HBC, HBC and 3HG) 

 

The comparative analysis of the processing 

overhead for number of pixels under different test 

sample is illustrated in Figure 11. Here, the 

observations like obs1, obs2,…, obs9 on the 

experiments of the samples used for the testing are 

taken on X-aixs and percentage of processing 

overhead is taken on Y-axis. The minimization of 

the overhead is observed due to elimination of noise 

component more effectively due to inter-class error 

minimization.  

 

V. CONCLUSION   

This paper proposed n new histogram based coding 

approach for histogram based image mining model.   

A process of inter class histogram coding for feature 

selection   and   its representation is developed. The 

experimental setup to conduct the experiments for 

information retrieval   for image dataset   is 

developed by using World Wide Web image dataset.  

The effect of noise is minimized in the present 

method due to successive inter-class processing over 

a set of images. It is observed that the proposed 

system is more robust to noise estimation and hence 

reduces the processing overhead compared to the 

previous two techniques. Further, this improves the 

system precision, recall and speed of retrieval. The 

retrieval performance is improved with the optimal 

selection of Histogram bins and their representation 

which is the novelty of the present method.  
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