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Abstract – Medical image compression is an important area 

of research which aims at producing algorithms that reduce 

file size and at the same time maintain relevant diagnostic 

information. The main focus of this paper is to analyze 

techniques and find a compression scheme that can compress 

medical images quickly and reduce compression rate while 

maintaining a good level of visual quality. In most cases 

physicians may not afford any deficiency in diagnostically 

important regions of images; called regions of interest 

(ROIs). In order to bring that, a high compression ratio with 

good quality in the ROI is thus needed. Embedded zero tree 

wavelet (EZW) coding, is a very effective and 

computationally simple technique for image compression  

Moreover, they present a new and different implementation 

based on set partitioning in hierarchical trees (SPIHT), 

which provides even better performance than their 

previously reported extension of EZW that surpassed the 

performance of the original EZW. 
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I. INTRODUCTION 
   

Image compression can be partitioned into two primary 

classes, lossless and lossy compression. Lossless and lossy 

compressions are terms that describe whether or not all 

original images can be recovered when the compressed 

one is uncompressed. With lossless compression, each and 

every bit of information that was initially in the image 

stays after the picture uncompressed (The uncompressed 

image called reconstructed image), and the data totally 

restored. Then again, lossy compression decreases a image 

by for all time taking out certain data, particularly 

repetitive data. At the point when the image is 

uncompressed, just a some piece of the original data is still 

there (in spite of the fact that the user may not see it) [7]. 

With the development of innovation and the passageway 

into the Digital Age, the world has discovered itself an 

immeasurable measure of data. Managing such huge 

measure of data can regularly display challenges. 

Advanced data must be put away, recovered, dissected and 

prepared in a productive way, in order for it to be put to 

practical use. Image compression is system under image 

preparing having wide assortment of applications[5] 

Image compression is minimizing the size in bytes of a 

representation document without degrading the nature of 

the image. The determination in document size permits 

more image to be put away in a given measure of circle or 

memory space. It also reduces the time required for 

images to be sent over the Internet or download from 

WebPages.  Since first attempts, the discrete cosine 

change (DCT) space has been utilized. In recent time, 

much of research activities in image coding have been 

focused on the Discrete Wavelet Transform (DWT). DWT 

offers adaptive spatial-frequency resolution (better spatial 

resolution at high frequencies and better frequency 

resolution at low frequencies) that is well suited to the 

properties of human visual system. It can provide better 

image quality than DCT, especially at higher compression 

ratio[7]. Several compression algorithms were developed. 

J.M. Shapiro developed the embedded zero tree wavelet 

algorithm in which yields a fully embedded code and 

consistent compression. With embedded coding, it is 

possible to recover the lossy version with distortion 

corresponding to the rate of the received image at the point 

of decoding process[11]. SPIHT stands for Set Partitioning 

in Hierarchical Trees. The SPIHT coder is a highly refined 

version of the EZW algorithm and is a powerful image 

compression algorithm that produces an embedded bit 

stream from which the best reconstructed images. The 

SPIHT algorithm was powerful, efficient and simple 

image compression algorithm[5] 

 

II. IMAGE COMPRESSION 
 

Image Compression groups the issue of decreasing the 

measure of information needed to represent to the 

computerized image. The time is lessened by the decrease 

in file size needed for image to be sent over the web or 

downloaded from website pages. Compression is 

accomplished by the way out of one or a greater amount of 

three fundamental information redundancies: 

(1) Spatial Redundancy . 

(2) Spectral redundancy . 

(3) Psycho-visual redundancy . 

  The spatial and spectral redundancies are present because 

certain spatial and spectral patterns between the pixels and 

the color components are common to each other, whereas 

the psycho visual redundancy originates from the fact that 

the human eye is insensitive to certain spatial frequencies. 

Medical science develops quick and subsequently every 

healing center needs to store high volume of information 

about the patients. What's more, medical images are a 

standout amongst the most imperative information about 

patients. Restorative images are imperative as they are 

utilized by specialists as a part of request to keep record of 

patients for long term. With a specific end goal to keep the 

record of patients for long terms they are packed utilizing 

compression strategies so huge measure of information 

can be store. There are numerous sorts of medicinal 

images that are utilized to identify disease of patients. 

MRI is magnetic resonance image which is used to get 

information about tissues, organs in human body. Other 

types are X-ray, CT (computer tomography), ECG.[2] 
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III. PERFORMANCE CRITERIA IN IMAGE 

COMPRESSION 
 

The performance is rated by the following two Essential 

criteria: the obtained compression ratio CR and the quality 

of the reconstructed image PSNR 

Compression ratio CR = n1/n2 

Mean square error (MSE) σ2, 
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where xn, yn, and N are the input data sequence, 

reconstructed data sequence, and length of the data 
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IV. WAVELET TRANSFORM 
 

The Wavelet Transform used to represent a time-

frequency of the signal. It was developed to cope the short 

coming of the Short Time Fourier Transform (STFT). The 

Wavelet Transform is multi-resolution technique because 

the different frequencies are analyzed with different 

resolutions. Wavelet is one of lossy compression methods 

have three techniques in general. 

(1) Transform: we get a transformed data into wavelet 

domain. This step is invertible. 

(2) Quantization: the wavelet coefficients are quantized to 

a limited alphabet. This step is not Invertible. 

(3) Entropy Coding: the resulting symbols after 

quantization are further compressed to minimize the bit 

rate. This step is also invertible.[6] 

This  simple diagram is a Wavelet Transform. 

 
Fig.1. Wavelet transform diagram 

 

The Discrete Wavelet Transform (DWT) strategies have 

been determined by Creusere (1997) to break down 

discrete time signals. The investigation plan is named a 

sub-band coding. Burt (1983) decided a method like sub-

band coding and called it pyramidal coding which is 

additionally famous as multi-resolution examination. Later 

Vetterli et al (1990) made a few enhancements by 

uprooting the current repetition in the pyramidal coding 

plan. The essential thought of the DWT for a two 

dimensional image is termed as takes after. A image is 

initially decomposed into four sections based on frequency 

sub bands, by discriminatingly sub testing flat and vertical 

channels utilizing sub band channels and named as Low-

Low (LL), Low-High (LH), High-Low (HL), and High- 

High (HH) sub groups. To acquire the following coarser 

we will further decay LL sub band. This procedure is 

rehashed a few times, figure 2 shows it.[6] 

 
Fig.2. Three scale wavelet decomposition 

 

The image of low frequency sub-band contains 

significant data. High frequency sub-band qualities 

approximate zero, the all the more high frequency the 

more evident this circumstance. In the image, the low 

frequency part acts the image data. So researchers take full 

advantage of the characteristic after wavelet transform and 

employ proper method to process the image coefficients 

for achieving further compression[6].A wavelet transform 

transforms a signal from the time domain to the joint time-

scale domain. This means that the wavelet coefficients are 

two-dimensional. If we want to compress the transformed 

signal we have to code not only the coefficient values, but 

also their position in time. When the signal is an image 

then the position in time is better expressed as the position 

in space. After wavelet transforming an image we can 

represent it using trees because of the sub sampling that is 

performed in the transform. A coefficient in a low sub 

band can be thought of as having four descendants in the 

next higher sub-band. The four descendants each also have 

four descendants in the next higher sub-band and we see a 

quad-tree emerge: every root has four leafs. The EZW 

encoder is based on two important observations [5]: 1. 

Progressive encoding is used for compressive wavelet 

transformed images, since the higher sub-band only add 

detail. 2. Large wavelet coefficients are more important 

than small wavelet coefficients.[4] 

 

V. CONCEPTS OF ROI CODING 
 

The usefulness of ROI is essential in medical 

applications where certain parts of the image are of higher 

symptomatic significance than others. In such a case, these 

areas need to be encoded at higher quality than the 

background. During image transmission for telemedicine 

purposes, these regions are required to be transmitted first 

or at a higher priority. In transformation based ROI coding 

strategies, the coefficients connected with the ROI are 

exchanged. in front of those connected with the 

background. Subsequently, when a picture is coded with 

an emphasis on ROI, it is important to distinguish the 

coefficients needed for the recreation of the ROI. Thus, a 
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ROI cover is acquainted with demonstrate which 

coefficients must be transmitted precisely all together for 

the recipient to remake the ROI.[3]. 

 

VI. EZW (EMBEDDED ZERO- TREES OF 

WAVELET TRANSFORM) 
 

EZW proposed by J.M. Shapiro is a first lossy image 

compression algorithm which shows full power of wavelet 

based compression. It is simple, effective algorithm, 

having the property that the bits in the bit stream are 

produced all together of significance, yielding a 

completely embedded code [11].The EZW algorithm is in 

view of four primary ideas that is discrete wavelet 

transform or hierarchical sub-band de-composition, 

prediction of the absence of significant information across 

scales, entropy coded successive-approximation 

quantization, data compression utilizing Arithmetic or 

Huffman coding.[4] 

Terms in EZW:  

Embedded -An embedded coding is a process of 

encoding the transform magnitudes that allows for 

progressive transmission of the compressed image.  

Zero-tree –Zero tree are a concept through which 

compression is achieved by allowing for a concise 

encoding of the positions of significant values that result 

during the embedded coding process [9]. 

 

VII. SPIHT 
 

In 1996, Pearlman and Said  improved the embedded 

zerotree wavelet (EZW) algorithm and developed a faster 

and more efficient image coding technology called set 

partitioning in hierarchical trees (SPIHT). SPIHT 

represents a step toward realizing lower costs with respect 

to compression complexity and prediction, as proposed in 

JPEG and JPEG 2000, to achieve higher compression 

performances . In the SPIHT algorithm, the image is first 

decomposed into a number of subbands by means of 

hierarchical wavelet decomposition.[1] The subband 

coefficients are then grouped into sets known as spatial-

orientation trees, which efficiently exploit the correlation 

between the frequency bands. The coefficients in each 

spatial orientation tree are then progressively coded from 

the most significant bit-planes (MSB) to the least 

significant bit-planes (LSB), starting with the coefficients 

with the highest magnitude and at the lowest pyramid 

levels.[1]. 

 

VIII. CONCLUSION 
 

This paper represent to the idea of image compression 

and various technologies used in the image compression. 

To finish up all the image compression strategies are 

valuable in their related ranges and consistently new 

compression strategy is creating which gives better 

compression ratio. This review paper gives clear idea 

regarding essential compression methods and image types.  

Based on review of different types of images and its 

Compression algorithms we conclude that the compression 

algorithm relies on upon the three factors: quality of 

image, amount of compression and speed of compression. 
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