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ABSTRACT 

The discrete image transforms are used for energy compaction 

primarily and so used in image data compression. The level of 

energy in the image depends on level of colors used. In this paper 

we use two discrete image transforms namely Discrete Hadamard 

Transform (DHT) and Discrete Wavelet Transform (DWT).  

These transforms are applied on two different color models 

namely HSV and YCbCr separately in a given large standard 

database with 1000 images formed from 10 different classes 

taken from the Corel collection. The proposed features are 

effective and useful for image indexing and retrieval.   
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1. INTRODUCTION 
As more and more digital images are acquired into the internet 

worked multimedia-computing environment, searching and 

retrieving of image data based on their information content are 

essential prior to the development and utilization of an effective 

image database. So the problem of storage and retrieval needs 

comparatively more attention. Various systems such as iMATCH 

[1], IRMOMENT [2] are available today for content based image 

retrieval (CBIR). 

The image database was represented using a set of image 

attribute, such as color [3] [4], shape [4] [5] [6], texture [7] and 

layout [8] also. Image indexing using compressed transforms was 

dealt by J. Berens, G. D. Finlayson and G. Qiu [9]. It uses the 

standard transform encoding methods (the Karhunen-Loeve 

transform, the discrete cosine transform [10] [11]. The wavelet 

transform is treated in [12]. 

In this paper, two discrete images transform namely DHT and 

DWT are applied on HSV and YCbCr. The image indexing and 

retrieval system is overviewed in section 2. In section 3, we show 

the retrieval performances. Finally, the summery and future work 

is given in section 4.  

2. INDEXING AND RETRIEVAL SYTEM 
The system architecture is given in Fig. 1. The YCbCr and HSV 

components separately are divided into block sizes of 8*8. The 

DWT and DHT are applied on each of these blocks. The top 2x2 

coefficients form the feature vector. The chi-square [5] is used 

for distance measure and image retrieval. 

 

 

Fig. 1 Image Indexing and Retrieval System Architecture 

2.1 Image Indexing 
The images are then divided into 8* 8 blocks. The image blocks 

are then represented from RGB to the Y Cb Cr format. As 

images are in JPEG format, we use the DCT and Hadamard 

domain to develop and extract feature vector for each block of 

size 8*8 in both the transform domain. 

The first four horizionatal elements are used to index the given 

image for performance comparision and image retrieval system 

evaluaion. Other directions are also tested. The first four 

horizonatl elements give better performance in both the cases of 

DCT and DHT. 

2.2 Image Retrieval 
The Euclidian distance measure [11] between features of query 

object and database object is used to match and display images. 

To precision and recall can be used to compare the system 

performance. It is given in Equation 1 and Equation 2 

respectively.  

retrieved documents ofnumber  Total

retrieved documentsrelevant  ofNumber 
Precision   (1) 

 

databasein  documentsrelevant  ofNumber 

retrieved documentsrelevant  ofNumber 
Recall   (2) 
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To provide numerical results, we tested 30 sample images chosen 

randomly from ten categories, each containing three of the 

images. A retrieved image is considered a match if it belongs to 

the same category of the query image. The categories of images 

tested are listed in Table 1. Most categories simply include 

images containing the specified objects.  

3. EXPERIMENTAL RESULTS 
The 100 images each of size 256*384 and 384*256 are taken 

from 10 semantic groups: tribesmen, elephants, horses, flowers, 

foods, greek architecture, buses, dinosaurs, snow clad mountains, 

and beaches. The system results of retrieved images of Dinosaur 

and Elephant are shown in Fig. 2. The average precision 

comparison based on the three sample images using feature 

vectors are plotted in Fig. 3. The average precision using DWT is 

0.63 and it is 0.59 in case of DHT. So the DWT performs better 

than DHT. 

3.1 Database Used 
The proposed system implemented on a database of 1000 images 

taken from the Corel collection [1][2]. These images were 

arranged in 10 semantic groups: tribesmen, elephants, horses, 

flowers, foods, greek architecture, buses, dinoraurs, snow clad 

mountains, and beaches. 

 

 

 

 

 

 

 

 

 

 

 

 

The image database includes around 100 images from each 

semantic group. The group id for different image category is 

shown in Table 1. The images are in JPEG format with two sizes 

256*384 and 384*256. 

3.2 Retrieval Using Transforms 
A query image is provided by the user. Query and database 

images differ in viewpoint, variations in the illumination are 

present, but rare. The retrieval images using discrete wavelet 

transform and discrete hadamard transformis are shown in Fig. 2. 

3.3 Performance Comparison 
The 100 images each of size 256*384 and 384*256 are taken 

from 10 semantic groups: tribesmen, elephants, horses, flowers, 

foods, greek architecture, buses, dinosaurs, snow clad mountains, 

and beaches. The average precision comparison based on the 

three sample images using feature vectors are plotted in Fig. 3. 

The average precision using DWT is 0.63 and it is 0.59 in case of 

DHT. So the DWT performs better than DHT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Image Class ID and Category 

Group ID Image Category 

1 Tribal 

2 Beaches 

3 Monuments 

4 Bus 

5 Dinosaur 

6 Elephant 

7 Flower 

8 Horse 

9 Mountains 

10 Food 

 

 (a) 

 (b) 

 (c) 

 (d) 

Fig. 2 Retrieval of Dinosaur (a and b) and Elephant (c and 

d) as query image using DWT (a and c) and DHT (b and d) 
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The estimated precision-recall curve is shown in Fig. 4. The 

system results of retrieved images using DHT and DWT using 

Receiver Operator Characteristic (ROC) curve is shown in Fig. 5 

 

Performance Comparison between DWT & DHT
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Fig. 3 Performance Comparison between DWT and DHT 
 

 

Fig. 4 Estimated Precision-Recall curve 
 

 

Fig. 5 Estimated ROC curve 

4. CONCLUSION AND FUTURE WORK 
In conclusion, among the many open research challenges and 

opportunities, one of the most interesting roads ahead for the 

video retrieval community drives to the Internet. To reach this 

destination we need to use freely available images and videos 

labeled. It is observed that the DWT performs better than DHT. 

Retrieval performance of 100% is achieved in one of the image 

category. The results can be further improved by deploying 

hybrid transforms and using hybrid colors. Combination of 

different wavelets can also be deployed to improve the results. 
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