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Abstract
Digital medical imaging systems like Picture Archiving and 
Communication System (PACS) has become a crucial tool 
supporting both decision making and treatment procedures in 
medical environments. Advantages come from reduced storage 
and management costs associated with image data and increased 
intra and interinstitutional portability of data in communication 
networks. One of the most important benefits of the digital medical 
image is that it allows the widespread sharing and remote access 
to medical data by outside institutions. Mass storage and digital 
communication systems costs are continuously decreasing, 
but, as individual digital medical studies become significantly 
larger, requirements for transmission bandwidth and data storage 
capacity still exceed available technologies. Image compression 
algorithms offer the means to minimize storage cost and to increase 
transmission speed. 
In medical imaging, lossy compression schemes are not used due 
to possible loss of useful clinical information and as operations 
like enhancement may lead to further degradations in the lossy 
compression. Hence there is a need for efficient lossless schemes 
for medical image data. Several lossless compression schemes 
have been proposed.This paper provides a comparison about the 
application of  Digital Imaging and Communication inMedicine 
(DICOM) lossless compression standards on medical images. 
This paper gives a brief description about the various lossless 
algorithms and advancements in this field.
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I. Introduction
 Digital medical imaging, which produces digital pictures of human 
body, provides powerful tools for diagnosis, treatment and surgery, 
hence becomes a major aspect of modern healthcare delivery. It 
is a fast growing area with the richest source of information and 
variety of modalities such as X-ray transmission imaging (X-ray), 
magnetic resonance imaging (MRI), Computerised Tomography 
(CT), ultrasound images, Positron Emission Tomography (PET), 
X-ray mammography (MG), and many others. 
The use of digital medical imaging, however, is accompanied 
by substantial large amount of image data. Even though rapid 
progress has been made in mass storage density and computer 
network performance, the volume of digital imagery produced by 
hospitals has been increasing as well. The demand for transmission 
bandwidth and storage space in the digital radiology environment 
continues to outstrip the capabilities of available technologies. 
Therefore, there remains a strong demand for digital medical 
image compression. 
During the past two decades, various image compression techniques 
have been proposed  and can be classified mainly into lossless 
and lossy methods in terms of their ability to reconstruct from 
the compressed images. Lossless compression techniques  ensure 
complete data fidelity but with low compression ratios, while the 
lossy techniques  aim to achieve much higher compression ratios 
by allowing some acceptable degradation in the recovered image. 

However, the medical professionals have been reluctant to adopt 
lossy compression since any information loss or error caused by 
compression process could affect clinical diagnostic decisions 
and legal challenge could be raised. The medical community has 
therefore instead relied on lossless compression methods, though 
efficient compression techniques are highly needed for medical 
applications. The true goal is to maximize compression while 
maintaining clinical relevance. 

II. Image Compression Techniques
In this section, a few newly proposed techniques for image 
compression, based on lossless methods , in which loss of 
information is, however, totally avoided  and where image data 
are reduced while image information is totally preserved. 

A. A Simple Lossless Compression Method - Interval 
Number Method, 1998
Yong Xue [8],  presents  a  new and simple lossless method - 
interval number - in the field of image compression in medical 
science is presented.The method is tested on several kinds of 
popular medical images. The general compression ratio is around 
2:1. The best compression ratio can be 7.8:1 for x-ray image. It 
is shown that the interval number method is a very efficient and 
powerful method for medical image compression. 

B. Wavelet-Based Lossless Compression of Coronary 
Angiographic Images, 1999
Adrian Munteanu [11], proposed a wavelet-based compression 
scheme that is able to operate in the lossless mode. The quantization 
module implements a new way of coding of the wavelet coefficients 
that is more effective than the classical zerotree coding. The 
experimental results obtained on a set of 20 angiograms show that 
the algorithm outperforms the embedded zerotree coder, combined 
with the integer wavelet transform, by 0.38 bpp, the set partitioning 
coder by 0.21 bpp, and the lossless JPEG coder by 0.71 bpp. The 
scheme is a good candidate for radiological applications such as 
teleradiology and picture archiving and communications systems 
(PACS’s).

C. Wavelet-based lossy-to-lossless Medical Image 
Compression using Dynamic VQ and SPIHT Coding , 
2001
In this paper SHAOU-GANG MIAOU [4] propose a dynamic 
vector quantization (DVQ) scheme with Distortion-Constrained 
Codebook Replenishment (DCCR) mechanism in wavelet domain. 
Experimental results show that the proposed algorithm is superior 
to SPIHT with the arithmetic coding in both lossy andlossless 
compression for all tested images.

D. Lossless Compression of Medical Image by Hierarchical 
Sorting, 2004
Atsushi Myojoyama [10], proposed a new lossless compression 
method for medical images, based on a hierarchical sorting. 
Hierarchical sorting is a technique that achieves a high compression 
ratio by detecting the regions where image patterns change abruptly, 
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and by sorting pixel order by value to increase predictability. This 
method enables control of sorting accuracy along with size and 
complexity. As a result, it  reduce the sizes of the permutation 
tables and reuse the tables for other image regions. Comparison 
of this method through experiment reveals better performance 
for medical images generated by X-ray CT, MRI and large size 
CR·DR instruments

E. Segmentation-Based Multilayer Diagnosis Lossless 
Medical Image Compression, 2004
Xin Bai [2], have propose a Segmentation-based Multilayer 
(SML) coding  scheme for lossless medical image compression. 
A fully automatic Unseeded Region Growing (URG) segmentation 
approach is used for extracting diagnostically important regions, 
i.e., the Regions of Interest (ROI). This proposed SML compression 
scheme can provide efficient compression for various medical 
imaging data and offer potential advantages in content-based 
medical image retrieval and semantic progressive transmission 
in telemedicine.
In this paper, SML technique has provided higher compression 
ratios than the other methods. SML compression scheme delivers 
basic information on the image content in the same process, and 
features from each ROI region can be easily extracted for indexing 
and fast retrieval.

F. An Evaluation of Lossless Compression Algorithms for 
Medical Infrared Images by Gerald Schaefer, 2005
Gerald Schaefer [1], proposed  Several popular lossless image 
compression algorithms were evaluated for the application of 
compressing medical infrared images. Lossless JPEG, JPEG-LS, 
JPEG2000, PNG, and CALIC were tested on an image dataset 
of 380+ thermal images. The results show that JPEG-LS is the 
algorithm with the best performance, both in terms of compression 
ratio and compression speed.

G. Efficient Secured Lossless Coding of Medical Images 
– Using Modified Runlength Coding for Character 
Representation 2005
S. Annadurai [5],  proposed secured lossless compression is based 
on joint encryption and lossless compression. Use of MRLE 
increases the compression performance. An excellent compression 
ratio is achieved and also the quality of the image is found to 
be good. This is particularly useful for the fast consultation and 
transmission of losslessly archived large medical images.

H. Lossless Medical Image Compression using 
Redundancy Analysis, 2006
Se-Kee Kil [9], used a The proposed method segments the image 
into variable block size(VBS) and encodes them depending on 
characteristics of the blocks. The proposed compression schemes 
works better 10~40[%] than other compression scheme such as 
the Huffman,the arithmetic, the Lempel-Ziv, HINT(Hierarchical 
Interpolation),JPEG-LS(Lossless Scheme of JPEG) and lossless 
JPEG2000.

I. Efficient Lossless Compression of 4-D Medical Images 
Based on the Advanced Video Coding Scheme, 2008
Victor Sanchez [6], proposed a new efficient and fully lossless 
compression method designed for 4-D medical image data. The 
method is based on the advanced features of the advanced video 
coding scheme (H.264/AVC) as well as a novel differential coding 
algorithm for motion vectors. The proposed compression method 

efficiently exploits data redundancy in all four dimensions, thus 
providing a significantly superior compression performance 
compared to current state-of-the-art  such as 3D-JPEG2000. 

J. Medical Image Compression using Wavelet 
Decomposition for Prediction Method, 2010 
S.M.Ramesh, [3],  offers a simple and lossless compression 
method for compression of medical images. Method is based on 
wavelet decomposition of the medical images followed by the 
correlation analysis of coefficients.  The method is applied on 
MRI and CT images. Results show that the proposed approach 
gives a high compression rate for MRI and CT images comparing 
with state of the art methods.

K. Threshold Wavelet Coder with Edge Preserving for 
Medical Image Compression, 2011
K. Vidhya [7], presents an effective compression algorithm to 
compress and to reconstruct medical images without any loss 
of diagnostic data. The experimental comparison shows that 
the proposed method using threshold based on the information 
content of the image has higher compression performance than 
other compression methods. The compression of image by this 
method is visually lossless and highly subjective.

L. A Survey on Lossless Compression for Medical Images,  
2011
M.Ferni Ukrit [12]  performed a survey on various lossless 
compressing techniques. For medical images[2] various 
compression algorithm like Lossless JPEG, JPEG-LS, JPEG 2000, 
PNG and CALIC are used and JPEG-LS is found to be the best 
algorithm based on compression speed and compression ratio. 

III. Summary
In this paper, we performed a survey on various lossless 
compression techniques on medical images and Comparative 
analysis of compression methods is carried out. Comparative 
analysis is done on the basis of two parameters compression ratio 
and compression quality. Survey results illustrate that we can 
achieve higher compression ratio for MRI, Ultrasound ,CT scan 
and iris images by SPIHT method . For medical images[1] various 
compression algorithm like Lossless JPEG, JPEG-LS, JPEG 2000, 
PNG and CALIC are used and JPEG-LS is found to be the best 
algorithm based on compression speed and compression ratio.
Further more  It is also observe that for MRI image wavelet 
compression method has higher compression ratio and has good 
PSNR value for iris image than JPEG method. Compression 
ratio is almost same of iris and MRI image. For CT scan image 
JPEG compression method outperforms the PSNR and degree of 
compression than wavelet compression method.
We also observe that although RLE is lossless method and keeps 
the image quality well but it can not be applied to medical images 
as it has very low compression ratio . 
For a lower compression ratio, JPEG yielded higher quality 
image than Wavelet. While the DCT-based image JPEG coders 
perform very well at moderate bit rates, at higher compression 
ratios, image quality degrades because of the artifacts resulting 
from the block-based DCT scheme. Wavelet-based coding on the 
other hand provides substantial improvement in picture quality 
at low bit rates because of overlapping basis functions and better 
energy compaction property of wavelet transforms.
SPIHT is the most efficient method in respect of compression ratio 
and PSNR vale. With the increase in the degree of compression 
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SPIHT keeps the image quality well. 
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