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Abstract
This paper proposed a new simple method of combined  DCT 
feature extraction and shape descriptor that utilize to accelerate 
the speed and decrease storage needed in image retrieving process 
by the aim of direct  content  access  and  extraction  from  JPEG 
compressed domain. Our method first, we normalized and resize 
the query image by the original database image after the extracts 
the average of some DCT block coefficients of the image block. 
The idea of DCT was to decouples the color component of 
image using YCbCr and transform these into DCT coefficients 
and measure the similarity  of an image with the help of shape 
descriptor, edge information and morphological operations, to 
find normalized feature vectors. Now, calculate similarity with 
combined features of quantized DCT color coefficients and 
normalized  feature  vectorts  to retrieve  an image.
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I. Introduction
ContentBased  Image  Retrieval  (CBIR)  is  a  hot  topic research  
in the last decade. A number of image feature based on color,  
texture, and shape attributes in various domains have been reported 
in the literature [1-2]. Recent research is started to develop image 
analysis and content feature extraction directly   from compressed 
domain [5].
CBIR system can be classified as two phases: indexing and 
searching. In the indexing phase, each image of the database is 
represented by a set of attribute features color, texture and shape. 
In  searching  phase,  when  the  user selects a query image, a query 
vector feature is computed. Using similarity distance measure 
well know Euclidian distance, the query vector compared to the 
feature vectors in the feature database and retrieve to the user the 
images that most close or similar to the query image.
To provide a fast feature  extraction   for  compressed domain, 
therefore, a new wave of research efforts is direct access to feature 
extraction in compressed domain [3-4]. All existing research on 
compressed domain is limited to DCT  domain.  The  logic  behind  
is that  DCT  is a good approximation  of principal component  
extraction,  which helps to process  and  highlight   the  signal   
frequency features. In this paper we propose a simple method for 
image retrieval based on DCT coefficient, we extract the average 
of some DCT  coefficient  features  per  block  over  the entire of 
the whole image. Then these features for each image  blocks are  
concatenated  to  construct  a  feature vector.
CBIR is the retrieval of image based on visual features such as 
color, texture and shape. It involves two steps [2]:

A. Feature Extraction
In this, extract image features to a distinguishable extent.

B. Matching
This step involves matching these features to yield a result that 
is visually similar.

Such a set of feature attributes are called feature vector or feature 
descriptor. In this paper, we have presented an elegant and effective 
system for content-based image retrieval. The system exploits 
the global and regional features of the images. The images are 
extracted using DCT and central moment. Combine the feature 
vectors of both descriptors to calculate similarity and retrieval 
of images.   

Fig. 1: CBIR System with Combined Features 

DCT based feature extraction JPEG is a Joint Photograph Expert 
Groups, its uses combination of spatial and frequency domain 
coding, the image is divided into 8X8 blocks, and then using 
the DCT each transformed into the frequency  domain. In our 
system the normalize image is converted into gray color space,   
its   equally   divided   into   non-overlapped   8X8 blocks.

The 2-dimensional DCT of an image
f (i, j) for i, j = 1,......................, N
can be defined as

Where,
- u is the horizontal spatial frequency,
- v is the vertical spatial frequency,
- f(x,y) is the pixel value at coordinates (x,y),
-c(u,v)is the DCT coefficient at coordinates(u,v).

For efficient image feature extraction, our method uses the average 
of some entire DCT coefficients in compressed domain as the 
feature vectors. The images either query or database is normalized 
by cropping based on the coordinate centred position of the two 
eyes and then the image obtained is resized. The output image 
divided into sub-image blocks.
B(I,j) i=1,------,p and j=1,------,q
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 and then the DCT is performed independently on the sub-image 
blocks, the DCT coefficients are coded in a zigzag order. For each 
sub-block containing one DC coefficient, we extract the average 
of some entire DCT feature set, which are the most upper left 
coefficients.
Considering the following characteristics : (1) the DCT coefficient 
of each sub-block represents average energy of the image, where 
; (2) all the remaining coefficients within a sub-block contain 
frequency information which produces a different pattern of image 
variation; and (3) the coefficients of some regions within a sub-
block also represent some directional texture  information; for 
example, the coefficients of most upper region and those of the 
most left region in DCT transform domain represent some vertical 
and horizontal edge information respectively. In our retrieval 
system, an image of both query and database are normalized and 
resized from the original database based on the cantered position 
of the eyes as shown in fig. 2(a), the normalized image equally 
divided into non overlapping 8X8 block pixel Therefore, each of 
which are associated with a feature vector derived directly from 
discrete cosine transform DCT. Users can select any query as the 
main theme of the query image. The retrieval is the relevance 
between a query image and any database image as shown in fig. 
2(c), the relevance similarity is ranked according to closest similar 
measures computed by the Euclidean distance.

Fig. 2(a)

Fig. 2(b)

Fig. 2(c)

II. Similarity Measure
Large image database systems mostly require efficient comparison 
as well as feature extraction in order to provide reasonable response 
to an image query. The similarity measure by a given query image 
involves searching the database for similar block DCT vectors 

as the input query. Euclidean Distance is suitable and effective 
method which is widely used in image retrieval area. The retrieval 
results are a list of images ranked by their similarities distance 
with the query image. The similarity distance measure between 
the vectors of query image and the database image can be defined 
below as
D(Iq,Id)=1/N  (sum(Iq-Idi)2)1/2

Where, D is the distance between the feature vector and N 
represent the number of DCT blocks, the computed distance is 
ranked according to closest similar; in addition , if the distance  is 
less than a certain threshold set, the corresponding original image 
is close or match the query image.

III. Extraction of Shape Feature
The image retrieval based on shape feature is broadly divided into 
two categories. One is the local shape feature of the extraction; 
the other is the global shape feature of the extraction.  Shape 
representations can be generally divided into two categories 
[7]:

Boundary-based, and• 
Region-based.• 

Fig. 3: Boundary-based & Region- based

Boundary-based shape representation only uses the outer boundary 
of the shape, i.e., the pixels along the object boundary. Region-
based shape representation uses the entire shape region by 
describing the considered region using its internal characteristics; 
i.e., the pixels contained in that region [8-9]. For representing 
shape features mathematically, we have 
Boundary-based: 

Polygonal Models, boundary partitioning• 
Fourier Descriptors• 
Splines, higher order constructs• 
Curvature Models• 

Region-based:
Super-quadrics• 
Fourier Descriptors• 
Implicit Polynomials• 
Blum’s skeletons• 

The most successful representations for shape categories are 
Fourier Descriptor and  moments. The main idea of central moment 
is to use region-based moments of centroid of image , which are 
invariant to transformations [10]. In this paper, we use a shape 
descriptor in terms of central moment,  computed on the region of 
binary image, which can be  extracted by  applying edge detection 
method and morphological operations. Then calculate the feature 
of the image in terms of normalized central moment.

A. Extraction of Edge Image
For the method parameter, we select SOBEL edge detection. 
The edge detection block finds the edges in an input image by 
approximating the gradient magnitude of the image. The block 
can perform a threshold operation on the gradient magnitudes and 
output a binary image, which is a matrix of boolean values. If a 
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pixel value is 1, it is an edge. The Sobel operator is widely used in 
image processing, particularly within edge detection algorithms. 
The sobel edge detector finds the edges where maximum gradient 
occur. Technically, Sobel operator is the partial derivative of f (x, 
y) as the central computing 3x3 neighbourhood at x, y direction. 
In order to suppress noise, a certain weight is correspondingly 
increased on the centre point, and its digital gradient approximation 
equations may describe as follows [11-12]:
Gx = {f(x+1,y-1)+2f(x+1,y)+f(x+1,y+1)}
             -{f(x-1,y-1)+2f(x-1,y)+f(x-1,y-1)}
   
Gy = {f(x-1,y+1)+2f(x,y+1)+f(x+1,y+1)}
             -{f(x-1,y-1)+2f(x,y-1)+f(x+1,y-1)}

Generally, the size of its gradient:
            G(x  ,  y) =  (Gx2 + Gy2)1/2

Can also adopt similar to that:
            G(x ,  y) =   Gx2  +  Gy2

The total gradient value G may get the edge by threshold 
method.

B. Morphological Operations
Morphological image processing (morphology) describes a range 
of image processing techniques that deal with the shape of features 
in an image. Morphological image analysis can be used to perform 
[14]: 

Object extraction.1. 
Image filtering operations, such as removal of small objects 2. 
or noise from an image.
Image segmentation operations, such as separating connected 3. 
objects.

The morphological operations such as erosion, dilation, opening, 
and closing. Often, you need to use a combination of these  to 
perform your morphological image analysis. Dilation and erosion 
are basic morphological operations. First, define A as the reference 
image and B is the structure image used to process A[13]. Dilation 
is defined by the equation:
A   B = {z | [(B )Z     A]     A}
Where, Bˆ is B rotated about the origin. Dilation has many uses 
but a major one is bridging gaps in an image due to the fact that B 
is expanding the features of A. Erosion on the other hand can be 
considered a narrowing of features on an image. Again defining 
A as the reference image and B as the structure image:
AɵB {z |(B )Z      A}

C. Central Moment
Moment have been frequently used as features for image processing, 
shape recognition and classification. Several techniques have been 
developed that derive invariant features from moments for object 
recognition and representation. It was Hu, who first set out the 
mathematical foundation for two-dimensional moment invariants 
and demonstrated their applications to shape recognition [7]. Hu 
defines seven of these shape descriptor values computed from 
central moments through order three. Translation invariance is 
achieved by computing moments that are normalized with respect 
to the centre of gravity so that the centre of mass of the distribution 
is at the origin (central moments). From the second and third order 
values of the normalized central moments a set of seven invariant 
moments can be computed which are independent of rotation. 
Traditionally, moment invariants are computed based on the 
information provided by both the shape boundary and its interior 
region. The moments used to construct the moment invariants are 

defined in the continuous but for practical implementation they 
are computed in the discrete form. Given a function f(x, y), these 
regular moments are defined by [7, 10]:
Mpq = ∫∫ x p y q f(x, y)dxdy   (1)
Mpq, is the two-dimensional moment of the function  f(x,y). The 
order of the moment is (p + q) where p and q are both natural 
numbers.  For implementation in digital from this becomes:
Mpq = ∑ ∑ x p y q  f(x, y)    (2)
             x  y

To normalize for translation in the image plane, the image centroid 
is used to define the central moments. The co-ordinates of the 
centre of gravity of the  image are calculated using equation (2) 
and are given by:

   (3)
The central moments can then be defined in their discrete 
representation as:

    (4)
The moments are further normalised for the effects of change of 
scale using the following formula:

     (5)
Where the normalization factor: γ = (p+ q/2) +1. From the 
normalized central moments a set of seven values can be calculated 
and are defined by:

These seven invariant moments, φi, 1 ≤ i ≤ 7, set out by hu, were 
additionally shown to be independent of rotation. however they 
are computed over the shape boundary and its interior region.                                                                                     

IV. Proposed Work  and Experiments
Step: 1. Input query image.
Step: 2. Convert color space
 RGB  YCbCr color space 
Luma               =    0.299R + 0.587G + 0.114B
chroma(blue)   =    -0.1687R - 0.3313G + 0.5B
chroma(red)     =    0.5R - 0.4187G - 0.0813B
Step: 3. Partition the query image into 8x8 blocks.
Step: 4. Calculate the DCT coefficients for each color component 
of YCbCr image, luma, chroma (red, blue) by using 8x8 DCT 
equation
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Step: 5. Quantization is applied simply by dividing with a constant 
quantization matrix for luma and chroma components. We use 
two matrix:

      
Luminance                          Chrominance      

Step: 6. Measure the similarity between query image and database 
image based on quantized DCT coefficients.
Step: 7. Convert again query image into gray scale to reduce 
complexity by reducing hue and saturation color information. 
Step: 8. Apply CANNY edge detection method to find the edges 
where the gradient of an image is maximum. Generally, the size 
of its gradient:
G(x, y) =  (Gx2 + Gy2)1/2
Step: 9. Perform morphological operations:

Dilation - To remove gaps in edges, 1. 
Erosion - To remove the noise and smooth the image 2. 
object, 
Filling  - To fill the holes in the region.3. 

Step: 10. Calculate central moment, described above section, by 
equations (1-5) .
Step: 11. Measure the similarity between query image and database 
image based on shape descriptor.
 Step: 12. Now, combine these feature vectors with the quantized 
DCT coefficients for  matching. So we have common image, 
found by both feature.
Fig. 4(a), 4(b) and 4(c), shows the result images obtained by the 
DCT based, shape based and combined features of DCT and shape 
descriptor. In 3(a), similar images are retrieved based on quantized 
DCT coefficients for luminance and two color components chroma 
blue, chroma red. So we find similar images in regard to color. In 
4(b), similar images are retrieved based on shape. So images are 
found but may be different from DCT approach and query image 
is common to both  approach. Now in fig. 4(c), we combine the 
feature vectors of DCT and shape descriptor both and get the 
result  image as, common  in both. If , there is no common image, 
it means database doesn’t contain query image.  

 
Fig. 4(a): DCT Based Similar Images

Fig. 4(b): Shape Based Similar Images

Fig. 4(c): Image by Combining Both Features

A. Experimental  Result
The proposed method has been implemented on Matlab 7.9, on 
the database of 100 images, here images was slight different  such 
as different Object color and different object size. To evaluate the 
retrieval efficiency of the proposed method, by DCT value. 

Fig. 5:

Images         Quantized DCT coefficients of 
images

DCT value for 
luminance

DCT 
value for 
chroma 
blue

DCT 
value for 
chroma 
red

Image1 53 6 23

Image2 53 6 23

Image3 53 5 29

Imag4e 53 6 27

Fig. 6:
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Above fig. show the DCT value of the some image and also we 
represent the graphical presentation of the fig 6.

IV. Conclusion and Future Work
In this paper, according to the DCT coefficients of an image and 
normalized shape feature combined algorithm are proposed. 
To some extent, we have shown in the experiments that the 
performance of the proposed system is better than those based 
on only color and only on shape features respectively. Because 
the algorithm uses combined features, which make use of the 
advantage of multi-features, the retrieval results are more exactly 
and efficiently than other method based on single feature, and are 
more suitable to the human visual perception. 
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