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Abstract: 

In Content-based image retrieval system visual informat ion of an image like texture, co lor and edge is used as parameters to 

retrieve the image. An image can be compressed into a new domain using BTC without performing the decoding  procedure. The 

image features can be constructed from this compressed image by two phases, indexing and searching. Th e technique is applied to 

the query image also and a set of similar images are retrieved from the database. Although BTC scheme has the advantage of low 

computational complexity, it suffers from the b locking effect and false contour problems. Error Diffusion  BTC (EDBTC) is used 

to overcome this disadvantage. Color histogram based matching using YCbCr color space is used into EDBTC indexing scheme 

to improve the accuracy. To improve the discriminatory ability of the ext racted image features texture analysis is  important. To 

increase the speed of retrieval canny edge detection and Gray level co -occurrence matrix GLCM is used. GLCM extract the 

second order statistical texture feature of image. The time required for image compression has been greatly  reduced by using 

GLCM approach. The proposed method provides performance gain o f average retrieval t ime better than other methods. 
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I. INTRO DUCTION 

Image processing is a type of signal dispensation in which 

input is image (v ideo frame or photograph) and output may be 

image or feature associated with that image. Image ret rieval 

system is used for searching and retrieving images from a 

large scale database. Traditional text based image search 

engines use manual annotation of images or text-based 

retrieval methods. But th is has limitat ions when the database 

is large. Hence content-based image retrieval system which 

uses the content of the image like color, texture and shape 

became popular.  CBIR system proceeds in two phases: 

indexing and searching. In the indexing phase, each image of 

the database is represented by a set of features like color, 

texture and shape. In searching phase, a query image is 

selected by the user and a query vector feature is computed 

from th is. Using Euclid ian distance which is a measure 

similarity, the query  vector is compared  with the feature 

vectors database and the images which are closer to the query 

image are retrieved. In  BTC-VQ-DCT hybrid coding of d igital 

images [3] has present a novel fast image retrieval algorithm 

based on extended fast VQ code word search technique to 

improve the efficiency of the content based image retrieval 

system. It reduces the retrieval time without decreasing 

accuracy of retriev ing the first K most similar images. In this 

method Gaussian normalization technique is used. The main 

idea of VQ is to divide an image into blocks and then encode 

those vector by vector using indices of their nearest code word 

in the designed codebooks, vector quantization is the origin of 

fast code word search algorithm. In Color image ret rieval 

based on DCT domain vector quantization index 

histograms[14]  has proposed Image min ing as the process of 

searching and discovering image from database. Based on the 

visual content, enhancement of color images has been done. 

Based on the visual content of the Image desirab le features 

can be extracted. The basis of the Visual Content of the Image 

are Color, texture, pattern, image topology, shape of objects 

and their layouts and locations within the image, etc and they 

are indexed. Generic Feature Extraction for Classification has 

been done using Fuzzy  C Means Clustering.  In Assorted 

colour spaces to improve the Images Retrieval using  VQ 

Codebooks Generated using LBG and KEVR[9], a 

comprehensive performance comparison of image 

classification techniques using block truncation coding (BTC) 

with assorted color spaces has been done. In this paper, six 

color spaces have been exp lored which includes RGB color 

space for applying BTC to figure out the feature vector in 

Content Based Image Classificat ion (CBIC) techniques. The 

results shows performance improvement (h igher average 

success rate values) with proposed color-BTC methods with 

luminance chromat icity co lor spaces compared to RGB color 

space. Best result is shown by YUV co lor space based BTC in 

content based image classification. In Color image clustering 

using b lock t runcat ion algorithm[12] has p roposed cod ing 

algorithm  based upon the absolute moment b lock t runcat ion 

coding (AMBTC). AMBTC  calculates the mean of each 

block and  then performs  a two  level quant izat ion. AMBTC 

based coding scheme has been described which provide 

improved image quality. A th ree level classificat ion 

technique has been int roduced to derive a better tradeoff 

between reconstructed quality and  computat ional 

complexity . Compared to the prev ious two -level 

classification  technique the proposed three level 

classification  techn ique enab les more adaptability  in 

encoding/decoding  an  image. Different ial pu lse cod ing 

modulat ion (DPCM) is employed in th is scheme to fu rther 

improve the compression efficiency. Th is paper is organized 

as follows: Sect ion 2 describes existing work. Section 3 

presents the proposed work. Section 4 discusses experimental 

results. Section 5 gives conclusions and future scope of the 

work. 

 

II. EXISTING SYSTEM 

Block truncation coding (BTC), which was proposed by Delp 

and Mitchell[2] , is a technique for image compression. The 

basic concept of this technique is to divide the original image 

into many non-overlapping blocks. Two distinct values, one 
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minimum value and one maximum value are used to represent 

each block. A bitmap image is also formed from the image. 

The pair of values (2 × 8 b its/block) and the corresponding 

bitmap which  addresses the arrangement of the two  values in 

each block (1 bit/pixel) are used for transmitting the BTC 

image.  

In BTC the image is divided into blocks, typically 4x4 size. 

The mean and standard deviation of each block is then 

calculated. For searching the images having the same mean 

and standard deviation as of the original image for each pixel 

block is selected. For compression a two level quantization is 

done.  

 

y (i,j) = 1 if x (i,j) > mean value                                                        

y (i,j) = 0 if x (i,j) < mean value                                                        

 

where x(i,j) is the pixel value of the orig inal image and y(i,j) 

is that of the compressed image. 

A BTC image normally accompanies with annoying false 

contour and blocking effect. Hence an improved scheme, 

namely EDBTC[1] was developed to address these two issues. 

For each image block, the EDBTC produces a single bitmap 

image and two extreme (co lor) quantizes. The bitmap image 

size is identical to that of the original image size.  

 The dithering property of the error diffusion is used to 

overcome the false contour problem found in BTC 

compression.  The image dithering algorithm commonly used 

for image processing is Floyd–Steinberg dithering. The 

dithering is achieved by error diffusion, meaning it adds the 

residual quantization error o f a pixel onto its neighboring 

pixels, which is to be processed later. The error diffusion is 

obtained by using the following kernel.  

 
 

Fig 3.1 Floyd–Steinberg error diffusion kernel 

 

The pixel indicated with a star (*) indicates the pixel currently 

being scanned, and the blank p ixels are the previously -

scanned pixels. The algorithm scans the image from left to 

right, top to bottom, quantizing pixel values one by one. Each 

time the quantization error is t ransferred to the neighboring 

pixels, while not affecting the pixels that already have been 

quantized. Hence, if a number of pixels have been rounded 

downwards, it becomes more likely that the next pixel is 

rounded upwards, such that on average, the quantization error 

is close to zero. 

By performing thresholding of the inter-band average value 

with the error kernel, the EDBTC bitmap image can be 

obtained. To process each pixel in the g iven image, the raster-

scan path (from left to right and top to bottom) is applied. The 

inter-band average value has been computed for each block as 

explained below.  

Suppose that f (x,y) and g (x,y) denote the original and inter-

band average value, respectively. The inter-band average 

value can be computed as  

 

g (x,y) = 1/3 (fR (x,y) + fG (x,y) + fB (x,y))    (1) 

 

The EDBTC produce the thresholding operation by 

incorporating the error kernel. For this the min imum, 

maximum and mean value of the interband average pixel is to 

be computed.  

 

xmin = min (g(x,y))                  (2 ) 

xmax = max (g(x,y))     (3) 

x1 = ∑∑ g(x,y)      (4) 

 

The bitmap image h(x,y ) is generated using the following rule  

h(x,y) = 1 if g(x,y) >x1    (5)

  

h(x,y) = 0 if g(x,y) <x1     (6) 

The intermediate value i (x,y) is generated with the b itmap 

generation as  

 

i (x,y) = xmax if h(x,y) = 1      (7) 

i (x,y) = xmin if h(x,y) = 0     (8) 

 

The quantization error is computed as   

e (x,y) = g (x,y) – i (x,y)   (9) 

 

The thresholding process is performed by processing one pixel 

at a time. The residual quantization error is diffused into the 

neighboring pixel which  is unprocessed. The g(x,y) of the 

unprocessed pixel is computed as follows  

 

g (x,y) = g (x,y) + e (x,y) * €     (10) 

 

where € is the error kernel which is used for diffusing the 

quantization error into the neighboring pixel which is yet to be 

processed. The symbol € denoted the convolution process. To 

perform the diffusion process any of the erro r kernel such as 

Jarvis error kernel, Burkers, Floyd-Steinberg, Sierra, Stucki 

and Stevenson can be used. In EDBTC the reconstructed 

image will not have the blocking effect as the error at the 

boundary of an image b lock has been diffused into the 

neighboring block. 

 For each image block, the minimum and maximum 

value of RGB co lor space is obtained. The two extreme 

quantizers compute these values by looking for min imum and 

maximum value for all image p ixels in each image block as  

 

y min (i,j) =  {min fR (x,y), min fG (x,y), min fB (x,y)} for 

all x,y      (11) 

 

y max (i,j) = {max fR (x,y), max fG (x,y), max fB (x,y)} for 

all x,y         (12) 

 

 At the end of the encoding process, EDBTC sent two 

color quantizers and a bitmap image to the decoder through a 

transmission channel. The bitmap image with value 1 was 

replaced by maximum quantizer and bitmap image with value 

0 was replaced by minimum quantizer. As there is no 

computation required in the decoder side, this is an attractive 

method which can be used in real time applications.  

 
Fig 3.2: EDBTC processing for colour image [7]  
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III. PROPS ED S YSTEM 

The Content-based image retrieval (CBIR) is a novel method 

for finding images from large scale image database. Images 

are indexed by features, such as color, texture, and edge which 

can be derived from the visual informat ion of the image. The 

proposed method is an efficient approach for image retrieval 

based on color, texture and edge descriptor features which 

require very low computational complexity.  

Using an offline process the features of the images are 

extracted and stored in the database. The query image 

submitted by the user is compared with the images in the 

database to find similar images. This is based on a feature 

comparison criterion which starts with feature ext raction. A ll 

the similar images obtained are presented and a comparison is 

made on the precision of the obtained image in the database. 

The first step in the process is the preparation of the database. 

For this, different types of images are imported and then 

analysis is done on each image. The different descriptors used 

in this approach are analysed. Database is indexed  according 

to values of different images. Finally the database is arranged 

on the basis of measures. When a user query is submitted for 

similarity matching the steps of analysis and feature selection 

is repeated as performed with image database. Now the value 

of query image is compared with the values of different 

images stored in database. As a result, the images having 

closest values compared to query image co lor, texture and 

edge values are ranked and ext racted from database. 

 

3.1 EDBTC Compression 

The EDBTC compresses an image in an effective way by 

incorporating the error diffusion kernel to generate a bitmap 

image. Simultaneously, it produces two ext reme quantizes, 

namely, minimum and maximum quantizes. The EDBTC 

scheme offers a great advantage in its low computational 

complexity in the process of bitmap image and two extreme 

quantizes generation. In addition, EDBTC scheme produces 

better image quality compared with the classical Block 

truncation coding (BTC) approaches. 

For each image block, the EDBTC produces a single bitmap 

image and two extreme (co lor) quantizes. The bitmap image 

size is identical to that of the original image size. EDBTC 

employs the error kernel to generate the representative bitmap 

image. By using the dithering property of the error diffusion 

the false contour problem normally occurred in BTC 

compression can be eliminated. 

 

3.2 Color Histogram Feature 

Color histogram feature represents the combination of pixel 

brightness and color distribution in an image. The color 

histogram approach counts the number of occurrences of each 

unique color on a sample image. An image is composed of 

pixels and each pixel has a color. The color histogram of an 

image is computed by checking every pixel of an image. The 

colors existing on the image can be identified with the 

corresponding areas by examin ing the color histogram of an 

image. The most widely  used visual features in image ret rieval 

is the color feature. This is the simplest method as it is 

independent of image size and orientation. The color 

histogram is the most commonly used color feature 

representation in image retrieval. It denotes the joint 

probability of the intensities of the three color channels red, 

green and blue.  There are several methods for retrieving 

images on the basis of color similarity. But most of these are 

the variations on the same basic idea. All images added to the 

collection are analyzed to compute a color h istogram. The 

color h istogram shows the proportion of p ixels of each color 

within the image. The computed color histogram for each 

image is then stored in the database. The query image is 

submitted by the user is compared with this and the matching 

process retrieves all images which has color histograms 

similar to that of the query image. Histogram intersection is 

the most commonly used matching technique. There are 

variants of this technique which are also used in CBIR 

systems. Histogram search characterizes an image by its color 

distribution, or histogram. Many histogram distances have 

been used to define the similarity of two color histogram 

representations. In the proposed method for encoding RGB 

informat ion, YCbCrco lor space is used. The actual color will 

be displayed based on the actual RGB primaries. Therefore 

standard RGB primary chromat icity is used to express YCbCr.  

In YCbCr, color is represented as brightness and two color 

difference signals where Y is the single component 

(brightness), Cb indicates the difference between the blue 

component and a reference value and Cr indicates the 

difference between the red component and a reference value. 

But in RGB color will be represented as red, green and blue.  

 

This process includes following steps: 

1) rgb2ycbcr function is used to convert RGB color space 

image into YCbCr. 

 

2) Using color histogram color quantizat ion is done by 

assigning the data ranges.  

 

3) By div iding with the total number of p ixels the normalized 

histogram is obtained. 

 

4) Repeat the steps 1 to 3 on every image in the database. 

 

5) The similarity matrix is obtained with the query image and 

the image stored in the database. 

 

6) The images in the database which are most similar to the 

query image are retrieved. 

  

  
Fig 4.1 RGB color cube in the YCbCr space [23] 

  

The YCbCr image is obtained from the RGB information 

using the following equations. 

 

Y   = 0.2126*red + 0.7152 * green + 0.0722 blue  (4.1) 

Cb = 0.5389 * (blue-Y)    (4.2) 

Cr  = 0.5389 * (blue-Y)    (4.3) 

 

There are various reasons for choosing YCbCr as summarized.  

1. There is a need to transform RGB to YCbCr as the 

human eye has different sensitivity to color and brightness.  

 

2. As the YCbCrco lor space is lumma independent, its 

performance is better than RGB. 

 

3. The efficiency of the system can be improved by 

bandwidth reducing the two chrominance components, Cb and 
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Cr and the luminance component Y can be transmitted with 

high bandwidth or stored with high resolution 

 

In an image the color distribution of the pixels gives relevant 

amount of information about the image contents. The attribute 

of an image can be acquired from the color distribution of an 

image the attribute can be obtained by using color co -

occurrence matrix. The spatial information of an image is 

represented by this matrix. Using this matrix color co-

occurrence feature or CCF can be derived. 

 

3.3 Binary Histogram Feature  

BHF characterizes the edges, shape, and image contents. The 

binary vector quantization produces a representative bit 

pattern codebook from a set of train ing bitmap images. 

 
Fig  4.2 Schematic of the image compression  

 

  
Fig 4.3 : Illustration OF CHF Computation 

 
Fig 4.4 : Illustration of BHF Computation 

 

3.4 Texture Feature  

The perceived texture of an image can be quantified by an 

image texture which is a set of matrices calculated in image 

processing. Image texture gives us information about the 

spatial arrangement of color or intensities in an image or 

selected region of an  image. Th is feature can be used for 

image ret rieval. Image textures can be artificially created or 

found in natural scenes captured in an image. Image textures 

are one way that can be used to help. For segmentation or 

classification of images Image textures can be used. The 

spatial frequency and an average grey level are the features 

used for more accurate segmentation.  To retrieve images 

using texture similarity may not seem very useful. But in 

distinguishing between areas of images with similar color, the 

ability to match on texture similarity can be used. There are 

different techniques which can be used to measure texture 

similarity.  

Gabor filters and fractals are the alternative methods of texture 

analysis for retrieval of images. By selecting desired textures 

from a palette or by supplying a query image, texture queries 

can be formulated which are similar to color queries.  

The ability of the system to retrieve images depending on 

texture similarity is not very useful. But in distinguishing 

between areas of images with similar colors the ab ility to 

match on  texture similarity is very  useful. To  obtain statistical 

texture features gray level co-occurrence matrix (GLCM) is 

formulated. GLCM can be used to extract a number o f texture 

features. Four second order features namely inverse difference 

moment, correlat ion, angular second moment and entropy are 

computed. High discrimination accuracy is provided by these 

four measures. 

 

3.4.1 Angular second moment 

The sum of squares of entries in the GLCM gives Angular 

Second Moment. ASM is used to measure the image 

homogeneity. A high ASM shows that the image has very 

good homogeneity. It also indicates the similarity of the pixels.  

 

3.4.2 Inverse different moment 

Inverse Difference Moment (IDM) is used to indicate the local 

homogeneity. IDM gives a high value if local g ray level is 

uniform. It  also gives a h igh value if inverse GLCM is h igh. 

The inverse of the Contrast weight gives the IDM weight 

value. 

3.4.3 Correlation 

The linear dependency of grey levels of neighboring pixels is 

measured by Correlation. For accurate 2D and 3D 

measurements of changes in images, the Digital Image 

Correlation which is an optical method that employs tracking 

& image registration techniques is used. 

 

3.4.4Entropy 

The amount of informat ion that is needed for the image 

compression is obtained from the Entropy.  It measures the 

loss of informat ion in a transmitted signal. All the texture 

features are displayed as real numbers. As we cannot display 

real numbers using waveforms. So for feature extraction bits 

are converted to real numbers.  

 

3.5 Similarity Computation 

After the ext raction of color, texture and edge features of both 

query image and database, features of the query image will be 

compared with the feature database. Finally, the matching 

process retrieves those images whose extracted features match 

those of the query most closely. 

 

IV. SIMULATION AND RES ULTS 

In this section, extensive experiment results are reported to 

demonstrate the effectiveness of the proposed feature 

extraction approaches. Several image databases consisting of 

natural and textural images are utilized in this experiment to 

have an in-depth investigation of the successfulness of the 

proposed CBIR system. The proposed image retrieval system 

extracts the image features from all images in the database 

using methods mentioned in proposed work. Based on the 

similarity distance score from the descriptors, the similarity 

between the query and target image is measured. Based on the 

similarity distance values a set of ranked images are returned 

by the system. In this experiment, the retrieval accuracy is 

measured using the average precision, average recall value 

over all query  images. The higher average precision rate 
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indicates that the system is able to retrieve a set of returned 

images which has more similar appearance with the query 

image. 

 

  

  
 Fig 4.1 : Input Query Image  

 

 

 

 
Fig 4.2: Database Image 

 

 

 
Fig 4.3: Retrieval Images from Databases 

 

 

V. CONCLUS ION 

Here EDBTC method has been proposed for the retrieval of 

image from a large database using YCbCrcolor space, GLCM 

texture and Canny edge detection for shape. The proposed 

method provides higher average precision while preserving 

the low computational complexity. Th is has been proved by 

the checking extracted features like color, texture and shape. 

The time required fo r image compression has been greatly 

reduced by using GLCM approach for extract ing the features 

of an image. The proposed method also provides performance 

gain of average retrieval time better than other methods. By 

considering the video as a sequence of images the proposed 

work can be extended as a future extension. 
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