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Abstract: In this paper, we propose a image retrieval algorithm in JPEG compressed domain. We 
show that, with the same content based image retrieval algorithm, adding rotational correlation to 
the existing operational process can improve the performance of content based image retrieval 
significantly, In comparison with the latest research efforts in image retrieval, the experimental 
results show the superiority of the proposed method in terms of precision and processing speed. 

Introduction 

Numerous techniques have been developed in image retrveval over the past decades, providing 
successful solutions for a range of applications in image processing and computer vision. Via 
extensive literature survey, it is revealed that existing research on image segmentation can be 
mainly divided into two categories: edge-based approaches and region based approaches, and all the 
retrieval techniques are developed in pixel domain [1][2][3][4][5][6]. Kourosh [7] proposed a 
texture-based feature extraction technique via multi-resolution nature of wavelets. J. Fan et al used a 
statistical structuring approach to organise images inside a database for content-based image 
retrieval. Beyoung et al described a region-based image retrieval technique in [8], and J. Jiang 
developed DCT-based image retrieval algorithms by exploiting the relationship between pixel 
domain and DCT domain. With the growing demand for high resolution images and automatic 
archiving for digitized images and videos, effective and efficient image content similarity 
measurements are becoming increasingly important for researchers across a range of subject areas, 
including digital library, image processing, computer vision, and information systems.  

The Proposed Algorithm Design 

related work 
we use our previous work as the basic research platform and a benchmark to start our 

investigation. This algorithm extracts statistics features directly in compressed domain by 
calculating the mean and variance form each block of DCT coefficients to construct a feature vector 
with 42 elements. Such a feature vector is then used as an indexing key to address all images inside 
a database When a query image comes in, the algorithm constructs the same content feature vector 
and search for the best match in terms of distance measurement inside the database. Like many 
other algorithms based on low-level content features, there exists significant discrepancy between 
the content feature vector match and the actual visual content match. Figure-l-(a) illustrates one 
typical example, from which it can be seen that two retrieved images have obvious different visual 
content in comparison with that of the query image (located at the top left corner). 
defined of DCT transform  

A 2D DCT defined in a block of NxN pixels can be expressed as 
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Its inverse transform is: 
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sliding Correlation 
To improve its content match performance and judge the different between current frame and 

next frame, we introduce a rotational correlation test into the existing distance-based similarity 
measurement. Give two content feature vectors constructed by the below histogram, 

}......,{ 3521 qqqQ = and }......,{ 3521
kkk

k iiiI = k [1,N],we propose a rotational ∈

correlation value as follows to test the level of correlation between these two feature vectors: 
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Where }......,{ 21 qqqQ =  is the feature vector for the N frame, 

}......,{ 3521
kkk

k iiiI =   is the feature vector for the N-1 frame, and t [0,∈ 35] indicates the 

left-rotation displacement of all elements inside the feature vector Ik . A complete left-rotation 
process for feature vector Ik is illustrated below: 
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The modular operation inside equation (4) can be further described as: 
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Before applying distance measurement, we propose the following correlation test between the N 

frame and N-1 frame, Next we compare the kr  with  the threshold T 

))(max( , τIQk Rr =         （6） 
Following that, all images are arranged in a descending order according to their correlation test 

value rk . As a result, by introducing the proposed correlation test, we have two similarity 
measurements to achieve visual content match for image retrieval. One is based on distance 
measurement and the other on correlation test. To this end, the image retrieval algorithm can be 
designed with two options. The first option is correlation test first followed by distance match to 
retrieve the closest images. In this option, we can select the first M images out of the image list 
produced by the correlation test to do the distance-based search and retrieval. In this way, distance 
search can be carried out among these M images only, which are highly correlated with the query 
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image proved by the proposed correlation test. In this option, we essentially pre-screen all images 
by their distance match, and use correlation test to select the final images to be retrieved. Specific 
operation is similar to the first one in the sense that images are firstly arranged into an ascending 
order in terms of their distance match with the query image. We then select M images out of the list 
to do the correlation test and further arrange them into a descending order before final images are 
retrieved from the top of this list. 

Algorithm Evaluations via Experiments 

Along with the above design, the proposed algorithm was implemented in MATLAB as an 
off-line system. To evaluate the performance of the proposed idea, experiments were carried out 
using a database of 50000 images with various sizes. The database includes natural scenes, animals, 
flowers, people, cars etc. The variety of images in the database prevents any bias toward a particular 
type of images. 

In general, there are two main factors to evaluate the performance of a CBIR (Content-Based 
Image Retrieval) system. One is retrieval efficiency, which is measured by retrieving speed, and the 
other is the effectiveness, which emphasizes the accuracy of the retrieval. To assess the 
performance of the proposed algorithm, we design a query image set with ground truth inside the 
database as follows. 

Out of the 50000 images inside the database, we manually select 5000 images and divide them 
into 5 categories, containing 1000 image with human face indexed as category-1;1000images with 
trees indexed as category-3; 1000 images with outdoor scenes indexed as category-4; and 
1000images with cars indexed as category-5. For the convenience of description, we refer these 
1000 images as a query data set. 

Table-I: Experimental Results for Retrieving Effectiveness 
 Car(EA1) People(EA2) Flower(EA3) Scene(EA4) Animal(EA5) ASP 

Benchmark 0.66 0.65 0.59 0.75 0.67 0.66 
Option-1 
(M=72) 

0.75 0.77 0.91 0.84 0.85 0.82 

Option-2 
(M=48) 

0.81 0.79 0.88 0.89 0.82 0.84 

 

Conclusions 

we propose a new similarity measurement by introducing a rotational correlation test into the 
conventional distance matching mechanism for content-based image retrieval and illustrate that 
such proposed scheme achieves significant performance improvement benchmarked by its distance 
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match only counterpart.  
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