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Abstract— A compression of medical imagery is an important 

area of biomedical and telemedicine. For the medical 

application image study and data compression are quickly 

developing fields with rising application services and tele-

radiology, tele-consultation bio-medical, tele-medicine and 

medical data analysis. The complexity involved in the 

processing of the medical images significantly differs from 

that of ordinary images. The ordinary natural scene images 

are taken from the generic digital image capturing devices, 

while the medical images are captured from a sophisticated 

image capturing devices. Hence a normal image processing 

algorithm are not directly applicable in medical images and 

requires some short of enhancement to fit for the extraction 

of the diagnosis origin of the medical images. Different 

algorithms are proposed in this paper like DWT and SPIHT, 

block based method DWT, DCT, DTCWT, arithmetic coding 

technique etc. In medical image compression, diagnosis and 

analysis are doing well simply when compression technique 

protect all the key image information needed for the storage 

and transmission. Image compression literally means 

reducing the size of the graphics file, without compromising 

on its quality. Image compression is required to minimize the 

storage space and reduction of transmission cost. 
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I. INTRODUCTION 

Modern medical diagnostic are often based on X-ray, 

computerized tomography and magnetic resonance imaging 

technique. The raw data delivered by such imaging devices 

more often than not take several mega-bytes of disk space. 

The diagnostic images for radiology interpretation must be 

efficiently stored and transmitted to physician for the further 

medical or legal purposes.  

Digital medical image processing generates large 

and data-rich electronic files. To speed up electronic 

transmission and to minimize computer storage space, 

medical images are often compressed into files of smaller 

size. Compressed medical images have to protect all the 

original data details when they are restored for image 

presentation. 

Usually, the image are not really colored in medical 

samples as colored image may not carry the significant 

clinical attributes that are of prime importance from diagnosis 

viewpoint. Hence, the medical images are normally grey-

scale or some other specific format that bears the clinical 

significance of the disease. 

In medical image compression diagnosis and 

analysis are doing well simply when compression techniques 

protect all the key image information needed for the storage 

and transmission. Depending on whether the reconstructed 

image has to be exactly same as the original or some 

unidentified loss may be incurred.  

Data compression tries to reduce the size of the 

image by focusing on the removal of redundant data. Storage 

area of the image is doubled by compressing an image into 

half its original size. In other words, image compression by 

removing the spatial and spectral redundancies significantly 

reduces the number of bits required to represent an image. 

Compression is achieved by removing one or more 

of the three basic data redundancies: 

1) Coding redundancy, which is presented when less than 

optimal code words are used; 

2) Inter pixel redundancy, which results from correlation 

between the pixels of an image; 

3) Psycho visual redundancy, which is due to data that are 

ignored by the human visual system. 

Two techniques for compression exist. The first one 

is lossless compression and the second one is lossy 

compression. Although lossy compression techniques 

achieve very high compression ratios but the decompressed 

images is not exactly same as the original one. These methods 

take advantage of the fact that to certain extent the human eye 

cannot differentiate between the images although noise exist 

in the decompressed image. Lossless methods on the other 

hand, give very less compression ratios but exactly recover 

back the original image. 

Another approach is the hybrid approach to 

compression. It incorporates lossy as well as lossless 

compression. Various parts of image are compressed in either 

way, depending on the amount of information held in that 

part. It’s the combination of different medical image 

compression methods. 

The various methods of image compression and 

coding techniques are proposed in this review papers which 

provides the different results of image compression ratios and 

percentage of image compression. 

A joint 3D DWT and SPIRT based algorithm for 3D 

MRI image compression involves 3D magnetic resonance 

imaging; symmetric wavelet transform; decoupled wavelet 

transform; SPIHT methods for image compression. Another 

one is Irreversible wavelet compression of radiological 

images based on visual threshold use Discrete Wavelet 

transform, An efficient block based lossless compression of 

medical images are implemented using LHT and Hoffman 

coding technique .Medical image compression using hybrid 

techniques of DWT, DCT and Hoffman Coding and number 

of the papers review and their results are proposed in this 

paper. 

All the proposed method finally meets the same 

result of the compressed image with reduced size which 

transfer the image for faster and efficient diagnosis. Also 

reduce the bulk storage problem of the medical image data. 

This paper is organized as follows: the first section introduces 

the introduction part, the second section holds the brief 

description of the different paper work in this field and their 

contribution, section third consist the mathematical 
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comparison, fourth section concludes the summary of the 

paper and fifth and last one has the references. 

II. LITERATURE SURVEY 

A. An Interactive tool for ROI Extraction and Compression 

on Whole Side Images: 

This paper was published in IEEE/2016 by Yuhang Dong, 

Hongda Shen and W. David Pan. In this paper, we presented 

an integrated graphical user interface (GUI) tool, which 

supports interactive regions of interest (ROIs) extraction from 

whole slide imagery and provides lossless compression of the 

ROIs extracted, leading to over 40 times compression on the 

original images. 

B. A Joint 3D DWT and SPIRT based algorithm for 3D MRI 

image Compression: 

This paper is published in IEEE/2015 by Safa Vakili, Mehdi 

Khalili they use the 3D magnetic resonance imaging; 

symmetric wavelet transform; decoupled wavelet transform; 

SPIHT. In this paper, an effective algorithm is proposed to 

compress the magnetic resonance imaging (MRI) image. In 

the proposed scheme, 3D discrete wavelet transform (DWT) 

and set partitioning in hierarchical tree (SPIHT) coding are 

jointed to achieve more desired quality image. The proposed 

scheme not only achieves the satisfactory MRI image quality 

reconstruction, but also improves the results. 

C. Irreversible wavelet compression of radiological image 

based on visual threshold: 

The paper was published in 2015 IEEE by scholar Chandrika 

B.K. , Aparna P. and Sumam David S, the method used in 

their paper is Discrete wavelet transform. This paper proposes 

a novel coding scheme in which wavelet based visual model 

is embedded into lossless compression algorithm to compress 

the volumetric medical image data gray scale radiologic 

images. A wavelet based visually lossless approach is 

proposed to have both better image quality and compression 

ratio. 

D. An efficient block based lossless compression of medical 

images: 

Published by Dr. Venugopal ,S. Mohan , Sivanantha  Raja in 

Elsevier/2015, the method involved is LHT and Huffman 

coding technique. In the proposed algorithm, lossless 

compression of medical images is done using LHT and 

Huffman coding .Here simple validation of NBT , proper 

truncation and fairer  evaluation of DC are used .The proposes 

algorithm that is best suited for medical image and satisfy the 

requirement of  band effective storage and useful for 

telemedicine applications. 

The main drawback is that it is not for color medical 

image compression. 

E. Medical image compression using hybrid techniques of 

DWT, DCT and Huffman coding: 

Published in IJIRCCICE/2015 by Thaneshwar kumar,Dr. 

Ramesh Kumar using the Hybrid DWT, DCT and Huffman 

coding techniques. The proposed medical DICOM images 

compression scheme is based on Hybrid DWT, DCT and 

Huffman coding techniques. In this research work a DICOM 

image are encrypted using Quasi Group Encryption with 

Hadamard and number theoretic transformation. For a secure 

compression Fast Two Dimensional Discrete Fractional 

Fourier Transform (DFRCT) and a SPIHT algorithm with 

Huffman Encoder is used. The proposed method gives better 

quality of image that includes high PSNR and CR as well as 

low MSE. 

F. Region Based Lossless Compression for digital images in 

telemedicine application: 

Published in IEEE/2013 by B. Brindha, G.Raghuraman they 

use Discrete Cosine Ttransform (DCT), Integer wavelet 

region of interest (ROI) for the image compression in this 

paper the ROI part of the image is identified by manually and 

combined with effect of integer wavelet transform (IWT). 

The paper propose a new lossless compression method in the 

image with embedded encoding. The wavelet transform 

(WT), in general produce floating point coefficients this 

coefficients are used to reconstruct an original image 

perfectly in theory, the use of finite precision arithmetic and 

quantization result in a lossy scheme. Recently, integer WT 

has been introduced to overcome this advantage. 

This paper discusses ROI –based medical image 

compression .IWT is recommended for medical image 

applications because of the prefect reconstruction with low 

complexity. ROI based compression provides batter 

performance compared with other methods. 

G. A Secure Fast 2D- Discrete Fractional Fourier 

Transform based medical image compression using Hybrid 

encoding technique: 

The paper was published in IEEE/2013 by P.Vasantikumari, 

Dr. K.Thanushkodi using fractional Fourier transform, 

number theoretic transforms, SPIHT Algorithm, Huffman 

encoder. A novel image compression technique is used in this 

study to provide a batter performance of DICOM image in 

security, visual quality. Here a wavelet based encoder called 

Set Partitioning in Hierarchical tree (SPIHT) has been used 

for progressive transmission of DICOM image. The header of 

DICOM image has to be transmitted first, then the 

compressed image is formed, finally the image are 

reconstructed from low quality to high quality at the receiver 

side. 

The 2D-Discrete Fractional Fourier Transform is 

used in this study for image compression. This approach also 

uses the SPIHT encoding scheme. 

The proposed 2D-DFFT approach provides high 

PSNR values, MSE value of the proposed approach is also 

very less. 

H. Lossless image compression using arithmetic coding: 

Published in IEEE/1991 by Paul G. Howard and Jeffrey Scott 

Vitter. In this method we separate steps of image modeling, 

error coding and error modeling. The compression is purely 

lossless and we obtain excellent compression typically 2:1 or 

3:1, using a modest amount of memory. 

I. Image coding using Dual Tree Discrete Wavelet 

Transform: 

This paper is published in IEEE/2008 by Jingyu Yang, Yao 

Wang. This paper explore the application of 2D dual tree 

discrete wavelet transform (DDWT) for different image 
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types. This paper shows that redundant transform can 

outperform non redundant transform with effective technique 

to specify the coefficients and to code the resulting 

coefficients. 

This gives the batter compression and high PSNR 

value. 

III. MATHEMATICAL COMPARISON 

From the above literature survey of the various papers of 

image compression using different methodology of 

compression we conclude that the measurement of the 

compression is done by different parameters. 

Like compression ratio, PSNR values, compression 

percentage etc. 

 Compression % :- 

The compression % is calculated by  

CP=100(1-(compressed file size/ original file size)) 

Compression ratio:- 

It is defined as the ratio of the size of the original 

image to the size of the compressed image. 

CR=(Original image /Compressed image) 

Comparison Table : 

Name of method 
Comparison 

parameter 
value 

ROI extraction and 

compression 

Compression 

ratio 
40 

Joint 3D DWT and SPIHT 

based algorithm 
PSNR 39.2 

Irreversible wavelet 

compression 
PSNR 51.3 

LHT & Hoffman coding Compression % 48.8% 

Hybrid DWT,DCT & 

Huffman coding 
PSNR 40 

Region based lossless 

compression 
PSNR 43 

Discrete Fractional Fourier 

transform 
PSNR 37 

Arithmetic coding 

technique 

Compression 

ratio 

2:1 

Or 

3:1 

Dual tree discrete wavelet 

transform 
PSNR 40 

Table 1: 

 
Fig. 1: PSNR value chart of different methods 

IV. SUMMARY 

The different method of image compression is defined in this 

paper which provides the result in a different factors out of all 

the methods described in the paper. The best compression 

percentage is obtained in LHT and Hoffman technique which 

is 48.8%, the two best PSNR value is obtained in the 

Irreversible wavelet compression and dual tree discrete 

wavelet(DDWT) which is around 53.1 and 49 respectively. 

The high value of compression ratio is obtained in the 

arithmetic and integer wavelet multiwavelet transform i.e. 80 

with a good PSNR value of about 39. This all methods 

provide the compressed image format which is easily 

transferable and requires less space for the storage. 
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