
IOSR Journal of Engineering (IOSRJEN)                                                                www.iosrjen.org 

ISSN (e): 2250-3021, ISSN (p): 2278-8719 

PP 08-13 

International Conference on Computing Intelligence and Data Science (ICCIDS 2018)                           8 |Page 

Department of Computer Studies Sankara College of Science and Commerce Saravanampatty, Coimbatore 

 

Medical Image Sequence Compression Using Enhanced 

Embedded Zero-Tree Wavelet (EEZW) Algorithm 
 

S.Saranya
1
, B.Ramesh 

2 

 
1
Research scholar, 

2
Assistant professor, 

1, 2
 Deportment of Computer Science, VLB Janakiammal College of Arts and Science, Coimbatore, India. 

 

Abstract: - Computerized images are broadly utilized as a part of PC applications. Uncompressed 

computerized images require impressive capacity limit also, transmission data transmission. Productive image 

compression arrangements are ending up more basic with the ongoing development of information serious, and 

mixed media based web applications. The data compression has an objective to decrease the volume of vital 

information to speak to a specific level of data. Change coding is a well-known what's more, broadly utilized 

procedure in image compression. The reason of the change serves to create decor related coefficients what's 

more, expel repetition. Pathology laboratories produce a huge amount of computerized image sequences. The 

main aim of this paper is to propose a compression algorithm which helps pathology labs to save the memory 

space in huge manner in very less time. This paper considered the metrics compression ratio, peak signal to 

noise ratio and the time taken. The result shows that the proposed algorithm outperforms than the other. 

Keywords: - compression, image, medical, sequence 

 

I. INTRODUCTION 
Images are imperative agent objects. An image can represent transmitted TV or satellite pictures, 

medicinal or PC stockpiling pictures and substantially more [Schwarz et al., 2007]. At the point when a two-

dimensional light power flag is examined and quantized to make a computerized image, a tremendous measure 

of information is delivered. The extent of the digitized picture could be great to the point that outcomes in 

unrealistic capacity or transmission necessities. Image compression manages this issue with the end goal that the 

data required to speak to the image is lessened along these lines making the transmission or capacity necessities 

of images more viable. The utilization of image compression for transmission designs is restricted by constant 

contemplations. Then again, the uses of image compression for capacity objects are less strict. This is on the 

grounds that the calculation isn't performed progressively, and accordingly buffering isn't required to coordinate 

the yield created at the encoder to the transmission rate of the correspondence channel [Netravali, A. N. and J. 

O. Limb., 1980]. 

 

There are two sorts of compression strategies, lossless and lossy image compression. In the previous 

technique, the compressed image ought to be a correct copy of the first image. Lossless image compression has 

wide applications, for example, the recorded of therapeutic [Narmatha et al., 2017, Haddas et al., 2017, 

Rodrigues et al., 2017] or business archives and computerized radiography where any loss of data in the first 

image can bring about inappropriate determination. Different uses of lossless compression incorporate the 

compression of an image for camera framework [200], the capacity and transmission of warm images caught by 

Nano-satellite [204] and remote detecting applications. The last technique is the most well-known in image 

compression, where a portion of the data of the first image will be lost and the reason for the lossy strategy is to 

expand the compression rate on the cost of the exactness of the remade image. The compressed images 

incorporate some contortion and the measure of the proficiency of the compression calculation is considered 

concerning the subsequent mutilation, the information compression capacity and the usage intricacy of the 

calculation. The utilization of lossy image compression incorporates the transmission of images through the 

web, and the development of image vegetation. It is also shown that while remote detecting images are broadly 

compressed utilizing lossless compression to protect the image quality, little compression proportion is 

accomplished and proposed lossy image compression system in view of discrete cosine change. 

 

II.       LITERATURE REVIEW 
Zhiyong Zuo et al., 2015 proposed an enhanced therapeutic image compression system in light of 

district of intrigue (ROI) to augment compression, where the proposed work works by partitioning the image 

into two sections: ROI locales and non-ROI areas. Manpreet Kaur and Vikas Wasson.,2015 proposed Fractal 

lossy compression for Non-ROI image and Context tree weighting lossless for ROI part of an image for the 
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proficient compression and contrasted and other, for example, Integer wavelet change and Scalable RBC. Tim 

Bruylants et al., 2015 made a careful examination of procedures taking into consideration enhancing the 

execution of JPEG 2000 for volumetric therapeutic image compression. For this reason, creators used a recently 

created nonexclusive codec system that backings JPEG 2000 with its volumetric expansion (JP3D), different 

directional wavelet changes and in addition a nonspecific intra-band forecast mode. Sujitha Juliet Devaraj et 

al.,2012 utilized the 3D whole number wavelet change and a 3D-EBCOT with 3-D settings to deliver an 

adaptable layered bit-stream, keeping in mind the end goal to accomplish this 3D versatile compression strategy 

for medicinal images with ideal volume of enthusiasm for remote transmission N. Sriraam et al.,2011 displayed 

compression system for 3-D medicinal images utilizing 3-D wavelet encoders, where the examinations were 

performed utilizing restorative test images, for example, magnetic resonance images (MRI) and X-ray 

angiograms (XA).  

Seyed Morteza Hosseini et al.,2012 proposed the cutting edge setting based technique to beat this test 

called contextual vector quantization (CVQ), where this strategy was characterized as a locale containing the 

most essential data and must be encoded without significant quality misfortune. Nader Karimi et al.,2016 

proposed a strategy for more proficient compression techniques for huge information applications, where the 

adequacy of compression on the aggregate execution of the calculation was examined. R. Sumalatha and M.V. 

Subramanyam.,2015 intended to precision, decrease the bit rate and enhance the compression productivity for 

the capacity and transmission of the medicinal images while keep up a satisfactory image quality for finding 

reason, where the chose area of the image is encoded with Adaptive Multiwavelet Transform AMWT utilizing 

Multi-Dimensional Layered Zero Coding (MLZC). S. Haddad et al., 2017 displayed a joint watermarking-

compression conspire with the creativity of which remains on the blend of the lossless compression standard 

JPEG-LS with the bit substitution watermarking adjustment. This plan enables the entrance to watermarking-

based security administrations without decompressing the image. 

 

III.    ENHANCED EMBEDDED ZEROTREE WAVELET (EEZW) 
EZW algorithm is the primary successful coding plan created for the wavelet change and has pulled in 

awesome consideration and is broadly utilized as a part of various applications. Numerous wavelets change 

coding plans grew thereafter were pretty much affected by the possibility of a zerotree information structure. To 

decrease many-sided quality and increment the compression execution, we propose an improved EZW image 

coding algorithm (EEZW) which can be seen as an augmentation of the EZW coding method. Tentatively, it has 

been seen among the EZW coding of various test images that there is an impressive number of significant 

wavelet coefficients (Swc) whose relatives are insignificant noted (Zswc) contrasted with those coefficients 

whose relatives are observed to be significant (Iswc). Thus, EZW devours a vital measure of bits to encode the 

relatives of Zswc, as zerotree symbols, despite the fact that they are not significant. Their coding as zerotree is 

for the most part because of the way that they have significant guardians (positive or negative).  

In light of this perception, and keeping in mind the end goal to stay away from the coding of the 

zerotree found from Swc, we recommend including another test Swc. In this manner, another information 

structure is characterized to enhance the compression of criticalness maps of wavelet coefficients by 

diminishing the quantity of zerotree, and subsequently builds the quantity of coefficients not to be encoded, as 

takes after: Sa: if wavelet coefficient is certain significant however the entirety of its relatives are insignificant. 

Sb: if the wavelet coefficient is negative significant yet the total of its relatives are insignificant. Sc: if the 

wavelet coefficient is sure significant and has no less than one relative that is significant. Sd: if the wavelet 

coefficient is negative significant and has no less than one relative that is significant. The proposed technique is 

like Shapiro's EZW coding in the existing pass yet it has six symbols generally managing significant 

coefficients.  

We build up a enhanced version called EEZW which is performed in two goes in a recursive way, as in 

EZW coding. In the existing pass, when a coefficient is observed to be significant, every one of its relatives 

should likewise be tried. At that point four symbols: Sa,Sb,Sc or Sd, are acquainted with encode this coefficient 

as demonstrated beforehand. Note that the symbols Sa,Sb, utilize two bits for encoding the coefficients in the 

locale speaking to the detail at the most elevated recurrence sub bands (HL, LH and HH), since there is no 

youngster. Actually, this alteration disentangles the coding system and additionally lessens the quantity of 

zerotrees and expands the quantity of coefficients not to be coded, accelerates the procedure and enhances the 

coding productivity. 

We mean by „zone 1‟ the area that contains estimate and detail subbands which have drop level higher 

than 1. Then again, the rest of the part which incorporates the detail subbands (HL, LH, and HH) of the primary 

level of decay is alluded to as 'zone 2'.  Give us a chance to mean by 

: are the quantities of zerotree of EZW and 
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IMP2EZW situated in zones 1 and 2, individually.  the quantity of positive 

significant and negative significant coefficients observed to be in zone 1 of IMP2EZW.  

 The quantity of positive significant and negative significant coefficients 

observed to be in zone 1 where every one of their relatives are insignificant of IMP2EZW. 

 The quantity of positive significant and negative significant coefficients observed to 

be in zone 1 which have no less than one relative that is significant of IMP2EZW.  

 

 Is the aggregate of symbols  observed to 

be in zone 1 of EEZW? Since the quantity of zero tree in IMP2EZW is lessened, the pickup of zero tree (Gain2 

ztr) is given by  

 

   (1) 

 

 In perspective of the way that the aggregate of significant coefficient in zone 1 of EZW is equivalent to the 

entirety of significant coefficients in zone 1 of IMP2EZW, we have the accompanying condition:  

 

                           
(2) 

 

Note that since the symbols  is coded by 2 bits and the 

symbols  is coded by 3 bits, IMP2EZW loses 

 bits on the encoding of these coefficients. 

The pickup G of IMP2EZW over EZW for lossless image coding is as per the following:  

       (3) 

 

The state of changing EZW to EEZW, is given by computing the accompanying quality:  

  (4) 

 with:  the quantities of EZW's zero tree situated in zones 1 and 2 at 

an edge esteem characterized as: , with 

 is the wavelet coefficient, and  rounds 

the components of x to the closest whole numbers towards less limitlessness.  

  The quantities of EEZW's zero tree situated in zone 1 and 2 at an edge 

esteem . 

 Sit: is the aggregate of  at limit esteem .  

  The quantity of positive significant and negative significant coefficients 

observed to be in zone 1 where every one of their relatives are insignificant of EEZW. 

 The quantity of positive significant and negative significant coefficients observed to 

be in zone 1 which have no less than one relative that is significant of EEZW. The Changing procedure from 

EEZW to EZW is performed if the parameter  is negative (as a rule at limit T = 4). 

 

IV.      PERFORMANCE PARAMETERS 
In all the images following performance parameters are used:- 

1. Mean Square Error (MSE): 

 
Where is the original image,  is the compressed image,  is the dimension of the images. 

2. Mean Absolute Difference (MAD):- 
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3. Peak signal to noise ratio (PSNR): 

 
From the above equation it is observed that PSNR is inversely proportional to the MSE, i.e., higher value of 

PSNR can be achieved by decreasing the value of MSE. 

4. Compression Ratio (CR):- 

 
Where  is the original size,  is the image size. 

 

V.    RESULTS AND ANALYSIS 
Medical images have taken from the “Image diagnostic center BHILAI” and medical video is created 

from these medical images by using MATLAB 2012a. The dimensional size of MRI images is 512 x 512.This 

experiment is performed on more than 300 medical images by using SPIHT and various blocks matching 

algorithms. The BMA are compared in terms of compression ratio, peak signal to noise ratio and time. Block 

matching algorithms are adaptive root pattern search, diamond search, 4 step search, NTSS and ES. 

 

 
Fig 1. Compression Analysis 

 

From Fig 1, it is clear that the proposed compress algorithm EEZW gives the better compression that the 

existing algorithm ARPS. 
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Fig 2. PSNR Analysis 

 
From Fig 2, it is clear that the proposed compress algorithm EEZW gives the better PSNR that the existing 

algorithm ARPS in terms of reducing the noise in compressed image. 

 

 
Fig 3. Time Taken Analysis 

 
From Fig 3, it is clear that the proposed compress algorithm EEZW takes less time to compress the image than 

the ARPS algorithm. 
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VI.        CONCLUSION 

This paper has proposed a compression algorithm which helps pathology labs to save the memory 

space in huge manner in very less time. This paper considered the metrics compression ratio, peak signal to 

noise ratio and the time taken. The result shows that the proposed algorithm outperforms than the other. In 

future optimization based compression algorithms can be proposed to get compression ratio more. 
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