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Abstract 
Medical image compression serves an important role in hospitals and medical centers as they concentrate on acquiring digital 

images for various medical applications .Image compression results in reducing the size of the files for effective storage 

requirement during the diagnosis of relevant clinically critical information. Image compression can be classified into two types 

namely lossy compression and lossless compression .Lossy compression techniques are avoided for medical image compression 

as it is concerned with critical regions which are termed as region of interest because they result in the loss of useful medical 

information and also process such as enhancement can reduce the information content of an image in lossy compression.  Lossy 

compression techniques compress images with the high compression ratio. Lossless coding techniques compress images with 

acceptable compression ratio. . Digitized medical images are to be compressed by method which overcomes the redundancy of the 

images and decreases the number of the bits required to represent the medical image with acceptable information loss of the 

decoded image. Restorative Imaging confronts the difficulties of having pressure calculation which can diminish the loss of data 

in a picture, in the meantime it expands the pressure rate for lessening of capacity prerequisite and the span for transmission and 

this gets to be productive .This paper highlights the correlation of pressure methods, for example, jpeg2000,jpeg-ls and Lsphit 

calculation on the premise of pressure proportion and the nature of the picture after pressure. 
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INTRODUCTION 

Picture pressure diminishes the immateriality and repetition 

of the picture information bringing about capacity and 

transmission of information in a skilful structure. Picture 

pressure is the strategy which diminishes the measure of 

their picture document without corrupting the nature of a 

picture to an unsatisfactory level. More number of pictures 

can be put away in a memory space or given measure of 

plate by method for diminishing the span of a document 

furthermore the time necessity for sending the pictures over 

the web is decreased bringing about speedier transmission of 

picture records. Numerous doctor's facilities are having 

satellite focuses in residential areas and remote territories 

for giving comfort to patients who face issue amid heading 

out to healing centers at an extensive separation. 

 

“Teleradiology” applications as used by these hospitals 

which allow the staff of clinic in the small towns operate the 

clinic in the absence of radiologists .a technician or a basic 

radiologist in the clinic can take the medical images of the 

patient and deliver them through internet to the hospitals 

where the radiologist can study the image and send back 

diagnosis to the clinic staff [2]. In the cases like emergency 

where time is of essence it is necessary to increase the speed 

of above process as the size of image increase the time taken 

for transmission of image also increases .thus image 

compression improves the convenience of the patient. 

 
Fig 1: Flow diagram of general image compression. 

 

JPEG 2000 

JPEG is the universal standard for pressure of still 

computerized pictures .It's hard to get emotional 

enhancements in pressure, execution and productivity if 

there should arise an occurrence of present day signal based 

methodologies for pressure. Using jpeg2000 the 

compression performance can be improved .It also offers 

significant new features and capabilities .Application areas 

of jpeg2000 are increasing which also includes digital 

preservation. 

 

Jpeg stands for joint photographic experts group .In earlier 

jpeg standard, the original image applied for compression 

would not be completely recovered back, therefore it was 
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lossy compression method .But it was made visually lossless 

by adjusting the differences in noticeable or unobtrusive 

cases. This lossy compression could not be applied for 

satellite, medical applications such as region of interest. 

This drawback would be overcome by lossless compression 

technique, when an image is compressed the transmission is 

achieved with no loss of data and it has the low compression 

rate i.e. jpeg2000. 

 

Goals concerned with jpeg2000 are needs of high end an 

emerging applications servings, open up new markets and 

opportunities for image compression. 

 

Jpeg2000 pressure motor comprises of encoder and decoder. 

A discrete change is initially connected at the encoder, on 

the info picture information .the yield coefficient acquired 

are then quantized and entropy coded before the 

development of yield bit stream .decoder serves as the 

opposite procedure to that of encoder .The bit stream is first 

entropy decoded, de-quantized lastly a reverse discrete 

change is connected which results in a remaking picture 

information. 

 

 
Fig 1a: Flow diagram of jpeg 2000 algorithm. 

 

LSPIHT ENCODING  

Point by point coefficients can be encoded utilizing SPIHT 

calculation. Distinctive wavelet channels produce diverse 

results relying upon the picture sort, however the channel 

that suits the given picture sort is not clear. Picture is 

disintegrated into sub groups, lower sub groups relates to 

higher picture frequencies and higher sub groups compares 

to lower picture frequencies in this way the subtle element 

coefficients gets littler from high to low level. Spatial 

similitudes are additionally among the sub band, edges and 

possesses the same spatial position is every sub band. These 

components of the wavelet decay are misused by the SPIHT.  

 

SPIHT Algorithm notable components are concentrated 

dynamic capacity, SNR versatility, low computational 

many-sided quality, and minimal yield bit stream. SPIHT 

sorts the coefficients and transmits their most noteworthy 

bits first. SPIHT utilizes the way that sorting is finished by 

looking at two components at once and every examination 

results in a straightforward yes/no outcome. The encoder 

and decoder utilize the same sorting calculation, the encoder 

can essentially send the decoder the succession of yes/no 

outcomes, and the decoder can utilize those to copy the 

operations of the encoder. 

 

 
 

Fig 2a: Flow chart of LSPIHT algorithm. 

 

SPIHT are called spatial introduction trees. SPIHT 

calculation orchestrates coming about coefficients as 

indicated by the essentialness test and stores the data in 

three separate arrangements of records: rundown of 

noteworthy pixel (LSP), rundown of immaterial pixels 

(LIP), and rundown of inconsequential set (LIS). SPIHT 

calculation is a different pass calculation with every pass 

comprising of two stages: noteworthiness map encoding or 

overwhelming pass, subordinate pass or refinement pass 

.The coefficients in the upper left corner of the exhibit don't 

have any off springs. The LSP will contain the directions of 

coefficients; LIS will contain the directions of the bases of 

sets of sort D or L. The SPIHT calculation is gone before by 

figuring the limit esteem. C max is the greatest size of the 

coefficients to be encoded. LIP rundown is instated with the 

set H. H components that have relatives are likewise put in 

LIS as sort D sections. LSP rundown is at first unfilled. In 

every pass the individuals from LIP is prepared then the 

individuals from LIS is handled, known as hugeness guide 

encoding methodology. In the refinement pass LSP 

individuals are handled. The procedure starts by analyzing 

the every direction LIP. On the off chance that the 

coefficients at that organize are noteworthy "1" is 

transmitted trailed by a bit speaking to the indication of the 

coefficient else "0" is transmitted. At that point those 

coefficients are moved to the LSP list. At that point every 

directions of LIS is inspected, if the set at direction (i, j) is 

noteworthy "1" is transmitted else "0" is transmitted Further 

process relies on upon whether the set is of sort D or L. In 

the event that the set is of sort D then each of the off springs 
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of the coefficient at that facilitate is checked else the four 

coefficients whose directions are in O(i,j) is checked. For 

each critical coefficient "1" is transmitted and for not huge 

"0" is transmitted with the individual indication of the 

coefficient and the coefficients are moved to the LSP. For 

the rest "0" is transmitted and their directions are added to 

the LIP. On the off chance that the set is of sort L every 

direction in O(i,j) are included toward the end of then LIS as 

the foundation of an arrangement of sort D. New passages in 

the LIS are to be analyzed amid the individual pass then (i,j) 

is expelled from the LIS. Subsequent to continuing each of 

the sets in the LIS the refinement step is taken after. In the 

refinement pass every coefficient that was in the LSP 

preceding the present pass is analyzed and yields the nth 

most critical piece. As decoder is educated with the 

estimation of the nth most noteworthy piece the as of now 

included coefficients are overlooked from the rundown. This 

finishes one go in SPIHT calculation, contingent upon the 

accessibility of more number of bits or outside variables the 

coding procedure is proceeded by decrementing n by one.  

 

The spatial introduction trees are utilized to make and parcel 

the sets Tk. The dividing guidelines and representation are 

appeared in fig (an) and (b) for spatial introduction trees are 

as per the following: 

 

 
 

• .Each spatial introduction tree need beginning set. 

• If set Des[i, j] is huge, then it is parceled into 

Diff[i, j] in addition to the four 

 

Single component sets with the four posterity of the hub. On 

the off chance that Diff[i, j] is noteworthy, then it is parceled 

into the four sets Des[k, l],  

• Where k=1.4 of hub. 

 

JPEG –LS 

It is the one of the best strategy to pack a picture with an 

astounding coding and calculation productivity. The primary 

essential principal of JPEG –LS are Context demonstrating, 

Adaptive displaying and Golomb –rice coding. The picture 

can be prepared in raster check mode. The pictures in JPEG-

LS can be of two distinct modes i.e. "normal mode" and 

"run mode. Be that as it may, the greater part of the pixels 

can be compacted utilizing general mode.  

 

Consider the pixel "z" as in fig 3a, on the flat and vertical 

plane on the middle edge identifier that has dim estimations 

of e,f,g of 3 neighboring pixels  

 

Z̅= min (e,g) f≥ max(e,g)  

 

Max (e,g) f≤ min(e,g)  

 

e+g-f generally  

 

At that point the expectation remaining C is gotten C=Z-Z̅.  

 

At long last JPEG-LS is the best strategy that can create 

almost lossless system of coding with the greatest 

contortion.

 
 

Fig 3a: neighborhood for current pixel z in JPEG LS 

 

The context for the pixel is computed based on the four 

pixels (e,f,g,h). The encoding of the context determined by 

using quantized gradient. The difference   between the 

surround The setting for the pixel is processed in light of the 

four pixels (e,f,g,h). The encoding of the setting controlled 

by utilizing quantized inclination. The distinction between 

the encompassing pixels speaks to a neighbourhood 

inclination contrasts B1=d-g, B2=g-f and B3=f-e are 

quantized utilizing JPEG-LS we can decide the level of 

movement encompassing the pixel; this administers the 

measurable conduct of the mistakes. pixels speaks to a 

neighborhood inclination contrasts B1=d-g, B2=g-f and 

B3=f-e are quantized utilizing JPEG-LS we can decide the 

level of action encompassing the pixel; this administers the 

factual conduct of the mistakes. 
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Fig 3b: General overview of JPEG LS. 

 

Finally the error c is an integer and is encoded with the 

probabilistic model using the Golomb-rice technique. The 

range of C is [-2^a-1, 2^a-1-1], where „a‟   is the pixel bit 

precision   C   typically has two-sided geometric 

distribution, it may be possibly a nonzero average value, it is 

removed before code through bias correction based method. 

The 2 sided distribution can be mapped into the one sided by 

using interleaving of positive and negative errors. 

 

RESULTS 

The performance of various wavelet based techniques is 

tested on various DICOM images. Their results are found to 

be better than conventional JPEG encoding. 

 

 
 

 
 

CONCLUSION 

In the proposed paper medical image compression for 

different DICOM images are compared using different 

wavelet based algorithms. DICOM image compression on 

various wavelet based techniques found to yield good 

compression results. Qualities of the given DICOM images 

are found to be better compared with JPEG. In future this 

work can be extended for video medical image processing.  
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