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Abstract: In most of the today’s telemedicine applications, the amount of medical image data consumes more memory 

space for store systems and more bandwidth is required to transmit, which further degrades medical image data. In order 

to overcome certain limitations and retain high image quality, image compression is considered as a useful tool. There are 

various methods employed in image compression and the most advanced  method for image compression is Discrete 

Wavelet Transform (DWT), because there are less blocking artifacts, which in turn leads to energy compaction with high 

quality of reconstructed data. The purpose for image compression is to reduce the bit-rate of the actual image, while 

preserving high quality of the image. In this paper, we present the overview of medical image compression system using 

wavelet transform. 
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I. INTRODUCTION 

Data compression [8] is defined as the process of reducing the amount of data required in order to reduce the actual 

size of the data. This can be done by removing the redundant and irrelevance information. The data compression 

 

 
Fig1: The Basic Data Compression System. 

 

system is as shown in fig1. The compression system takes input data and produces a compressed data. The output of 

compression system is given as the input to the decompression system and produces the output as the reconstructed 

data.  The image can be defined as a two dimensional signal, represented by the mathematical function f(x, y) where 

x and y represents the horizontal and vertical coordinates respectively. The signal can also be defined as a 

mathematical function that conveys some information. There are two types of image compression system [14]. They 

are lossy and lossless image compression.  In lossy compression, there is a loss of information but the efficiency of 

compression ratio is high. In lossless image compression, there is no loss of information but the efficiency of 

compression ratio is less when compared to lossy compression. The choice of image compression depends on the 

type of applications. In today’s telemedicine applications, biomedical data compression system plays a vital role. In 

such systems, there should be no loss of information. 

 

 The Wavelet Transform [2] [4] can be considered as a useful approach in solving the problem of analyzing 

the signal/image processing both in time and frequency. Initially the data (i.e., image/signal) is in spatial domain that 

needs to be transformed into frequency domain in order to extract the features or meaningful information of the data. 

Thus before compressing any data (image/signal), we need to transform the data from time domain (also known as 

spatial domain) to frequency domain. For this purpose, the discrete wavelet transform is employed in order to 

achieve high quality of the data and also the better compression efficiency. 
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II. BACKGROUND RESEARCH 

Earlier much research work took place in the field of medical imaging. Some of those works were focused on 

feature extraction and image compression. In order to serve this purpose, many methods were used and discrete 

wavelet transform [1] [4] [6] [9] is the most advanced method that needs to be considered. From the literature 

survey, we observed that the wavelet transform has been employed in various applications, apart from image 

compression. Some of them are as follows: signal denoising by wavelets, signal compression, fingerprint 

compression, image filtering and also in wireless communication systems.  

 

According to the wavelet transform method, the medical image decomposition is done at various levels in order 

to obtain the coefficients of the image. These coefficients are known as frequency components. Once the 

coefficients are extracted, now divide the image in smaller blocks. On each block, the encoding is performed using 

different function. The encoding process is defined in such a way that the most significant pixels will be remained 

over the image and the low significant pixel will be removed from the image. After this stage, the image information 

and the compressed one will be obtained effectively from the image. These coefficient blocks are then combined 

using inverse DWT approach. Once the image is constructed, the compressed form of image is obtained. After this 

compression stage, the ROI (Region of Interest) extraction is performed based on the significant analysis. Based on 

this analysis, the segments over the image are defined and the image content mapping to the segments is done based 

on minimum distance analysis. Once the segments are obtained, the average intensity analysis is performed to 

identify the integrity of these segments. This cyclic process continued till the effective image information is not 

obtained from the work. 

 

III. METHODS 

 

Initially the image is in spatial domain which is difficult for image analysis and feature extraction, and need to be 

transformed into frequency domain in which most of the image information resides. For this purpose, the Discrete 

Wavelet Transform (DWT) method employed in the image compression system. [16] [17] First, the input image 

should be transformed from one form to another form in order to enhance the feature extraction of the image or 

gives the more detailed information of the image. In fig2, the image is first transformed from spatial domain to 

frequency domain using wavelet transform. The transformation method is also known as mapping.  

 

 
 

Fig2: The data flow for image compression 

 

After transforming the image from one form to another form, the transformed image is given as input to the 

encoding process. There are various encoding techniques used in wavelet transform. The selection of these 

techniques is still a major research challenge work. However, the most efficient encoding technique is chosen with 

respective applications and then applied on the decomposed image or the transformed image. This produces the 

compressed image which can be stored in medical database systems for future use. These images in medical systems 

are useful in many ways like for future medical staff education, for future medical diagnosis and many more.   

 

 

IV.CONCLUSION 

 

In this article, we discussed about the   need to compress a medical image using wavelet transform and also 

discussed about the various methods used in medial image compression. The most advanced method i.e., discrete 

wavelet transform is selected for image transformation, which is also used in feature extraction of the image and 

image segmentation.  From a hardware design perspective, complexity reduction can be thought of as a cost 

reduction when implementing a particular application. There are several open problems and more work to be done 
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related with the subject. Future work includes: First, to develop parallel versions of the wavelet transform and the 

image encoders. Second, a study of hardware designs for the algorithms presented, since we have shown that they 

are suitable for efficient image compression implemented in hardware with low-cost systems. 
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