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ABSTRACT 

Presently, the healthcare services are automated by new methods and applications are created, 

among them ultrasound sound images methods is generally vital. Ultrasound can be utilized 

for identification, estimation and cleaning. In the field of medical, image compression has 

been presented that will permit diminishing the record sizes on their storage necessities while 

keeping up significant diagnostic data. For this purpose, different embedded Wavelet based 

image coding is utilized for compressing ultra sound images. Among all, SPIHT and 

Modified SPIHT methods are the vital compression systems in lossy image compression. In 

recent times, SPIHT is essentially quick and the best medical image compression methods. It 

is a competent for medical images compression method which relies on upon the thought of 

wavelet coefficients as zero trees. After that, modified SPIHT is utilized to systematize 

information and entropy coding. The translation function can store the whole qualities of 

medical images. The experiment is designed using Matlab 7.0 software. The performance 

comparison is done to enhance the execution of medical images compression while fulfilling 

medical group who need to utilize it. Also, it concentrate on comparison between SPIHT and 

Modified SPIHT methods by utilizing simulation results demonstrate that these hybrid 

methods produce promising peak signal to noise ratio rates at low bit rates and 

encoding/decoding time. 

Keywords: SPIHT, Modified SPIHT, PSNR, SOT. 
 

INTRODUCTION 

Medical science becomes extremely productive and consequently every healing facility needs 

to store expansive volume of information about the patients. Various distinctive medical 

images were utilized for analysis, such as X beams, CT filter, ultrasound examine, MRI 

images, mammogram images. Images compression is to reduce the utilization of enormous 

resources, such as hard disk space or transmission bandwidth. The compression technique has 

two types: lossless and lossy compression. Lossless compression uses coding strategies to 

compress the information while holding all data content. Notwithstanding, for this situation 

the attained to record size decrease is not sufficient for some applications and consequently 

this system won't be talked about in this work. Lossy images compression demonstrates that 

loss of some data substance while the document size diminishment can be considerably huger 

than acquired with lossless compression. Right now, the wavelet-based images encoding 

methods extensively enhance the compression rate and the visual quality, thus numerous 

research persons proposed different systems for encoding the wavelet based images. 

Hierarchical quad-tree information structure on wavelet changed images concept is adopted 

by SPIHT method. The energy of wavelet-changed images is focused on the low frequency 

coefficients. A tree structure commonly characterizes the spatial relationship of the various 

leveled pyramid is called as Spatial Introduction Tree (SOT). The standards of the SPIHT 

method are fractional requesting of the change coefficients by ratio in a sorting method, 

ordered bit scheme transmission and exploitation of similarity toward oneself past different 

layers. 
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The Modified SPIHT coding method is changed by utilizing one list to store the co-ordinates 

of wavelet coefficients as opposed to utilizing three lists as a part of SPIHT that characterizes 

two terms they are number of error bits and absolute zero tree, and consolidates the sorting 

pass and the refinement go into single sound pass. This work portrays the research between 

lossy images compression methods, such as SPIHT and Modified SPIHT methods by 

utilizing ultrasound output images. 

The rest of the paper structured as follows: In section 2 the work related to the SPHIT are 

discussed. Some image compression techniques with the proposed method is discussed in 

section 3. In section 4 the experimental results are discussed to verify the proposed approach 

and compared with existing method. The conclusion is given in section 5. 

 

LITERATURE REVIEW 

The issue of another utilization of Modified SPIHT for medical imaging by A. Zitouni 

et.al,[11] tended. The Modified SPIHT method in view of the SPIHT method is used to 

enhance the execution without expanding execution time.  

An effective and fast ECG images compression at low bitrate has been attained by M-SPIHT 

method scanned by Kazi Rafiqul Islam et.al[5]. This method can be utilized for other 

medicinal signal to coding-decoding for mobile communication in view of having great 

PSNR at low bit rate.  

Images compression effectiveness for joining different embedded medical images 

compression systems with Huffman encoding determined by Sure. Srikanth et.al[1], here 

SPIHT and EZW methods with utilizing wavelet families and afterward look at the PSNRs 

and bitrates of these families.  

In image compression the improvement of SPIHT is discussed by Chandandeep Kaur et.al[7], 

refers SPIHT can likewise be actualized for lossless medicinal images compression for good 

image quality and high PSNR without reducing in compression ratio.  

The Modified SPIHT method makes utilization of Seam curving & both intra- and inter 

subband relationships in a single method bys C. Theophilus Deenabandhu Andrew et.al[10]. 

This method performs better at low bit rate, contrasted with other shape of art methods. This 

is principally because of clustering of insignificant bits at every pass.  

Wavelet based space frequency compression of ultrasound images described by Ed Chiu 

et.al[15], Space Frequency Segmentation is a good decision for images with abnormal 

features, for instance speckle texture and the unique shape of the scanned region in 

ultrasound images.  

Swetha Dodla et.al, utilized Wavelet and SPIHT Encoding Scheme for Image Compression. 

In this work, the conventional images coding technology utilizes the redundant information 

as a part of an image to compress it. SPIHT is a superior technique as it exhibits low error 

(lower estimation of MSE) and higher loyalty (higher top to flag proportion).  

Modified SPIHT method for wavelet packet images coding is proposed by Nikola Sprljan 

et.al [13], studied that another implementation of wavelet packet decomposition which is 

combined with SPIHT compression scheme. They give the research of the issues emerging 

from the use of zero tree quantization based methods to wavelet packet transform 

coefficients.  

Iris images compression utilizing diverse methods found by Mitul Sheth et.al[9], this work 

exhibited three methods that work on the standards of Discrete Wavelet Transform (DWT). 

They displayed a method that works through set partitioning in hierarchical trees.  

Li-Der Jeng et.al, considered that an Improved SPIHT method for image transmission. In this 

work, they proposed a transmission framework by ISPIHT compression position with UEP 

and MFSK/FFH framework under PBNJ. The comparison is done between the ISPIHT, 
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MSPIHT and SPIHT method in images transmission, and established that same compression 

ratio. 
 

IMAGE COMPRESSION TECHNIQUES 

 

Set of Partitioning In Hierarchical Trees  

A modified version of embedded coding of wavelet coefficients that conveys the significant 

qualities of EZW, to be specific ordered coefficient transmission and comparability toward 

oneself crosswise over subbands of comparable introduction. Likewise, it segments the set of 

coefficients into subsets of irrelevant coefficients and distinguishes every critical coefficient. 

The methodology, proposed by Said and Pearlman is known as Situated Partitioning in 

Hierarchical Trees (SPIHT). It is the wavelet based medical image compression strategy. It 

characterizes the great images quality, images transmission, completely envelope coded 

record, efficient quantization method, quick encoding and deciphering, completely mobile, 

Lossless images compression, bit rate coding and Error insurance. It makes utilization of 

three lists such as LIP, LSP and LIS.  

 

List of irrelevant sets (LIS) contains sets of wavelet coefficients which are characterized by 

tree structures, and which had been found to have greatness littler than an edge (are 

immaterial). List of irrelevant pixels (LIP) contains singular coefficients that have greatness 

littler than the edge. List of huge pixels (LSP), pixels found to have greatness bigger that the 

edge (are noteworthy). The meanings of the tree sets in the SPIHT are as per the following:  

 

𝑶 𝒊, 𝒋  in the tree structures, the arrangement of posterity (direct descendants) of a tree hub 

Defined by pixel area  𝑖, 𝑗 . 𝐷 𝑖, 𝑗  set of descendants of hub characterized by pixel area  𝑖, 𝑗 . 

𝐿 𝑖, 𝑗  set characterized by 𝐿 𝑖, 𝑗 =  𝐷 𝑖, 𝑗 − 𝑂 𝑖, 𝑗 .  

 

The sets in SPIHT are made and partitioned by utilizing an extraordinary information 

structure called as spatial introduction tree. This structure is characterized in a manner that 

endeavors the spatial connections between the wavelet coefficients in the diverse layers of the 

sub band pyramid. The sub groups in every level of the pyramid display spatial 

comparability. Any unique features, such as a straight edge or a uniform region are 

unmistakable in all the levels at the same area.  

 

Spatial Orientation Tree (SOT) in 2D SPIHT  

Every level is isolated into four sub groups. In every gathering, each of the four coefficients 

(aside from the upper left one) turns into the base of a spatial introduction tree. The bolts 

indicate how the different levels of these trees are connected. As a rule, a coefficient at area 

(i, j) in the images is the parent of the four coefficients at areas (2i, 2j), (2i+1, 2j), (2i, 2j+1), 

and (2i+1, 2j+1). 

 

SPIHT Coding Process 

The subsets are tried for significance is vital in a practical implementation the importance 

data is put away in three ordered records called list of immaterial sets (LIS) list of irrelevant 

pixels (LIP) and list of noteworthy pixels (LSP).In all lists every entrance is distinguished by 

a direction (i, j) which in the LIP and LSP speaks to individual pixels and in the LIS speaks to 

either the set D (I, j) or L (I, j).  

 

To separate between them it can be presumed that a LIS entrance is of sort An on the off 

chance that it speaks to D (i,j) and of sort B in the event that it speaks to L(i, j). Amid the 
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sorting pass the pixels in the LIP-which were immaterial in the past pass-are tried and those 

that get to be noteworthy are moved to the LSP. Correspondingly, sets are successively 

assessed after the LIS request, and when a set is discovered to be critical it is expelled from 

the list and divided. The new subsets with more than one component are added back to the 

LIS, while the single direction sets are added to the end of the LIP or the LSP depending 

whether they are inconsequential or noteworthy separately. The LSP contains the directions 

of the pixels that are gone by in the refinement pass. Underneath the new encoding method in 

displayed. 
 

 

 

Fig 1: Flow chart of Set Partitioning in Hierarchical Trees 
 

SPIHT Encoding and Decoding Algorithm 

The SPIHT method applies the set dividing guidelines, as characterized above on the subband 

coefficients. The method is indistinguishable for both encoder and decoder and no express 

transmission of requesting data, as required in other dynamic transmission methods for 

embedded coding, are fundamental. This makes the method all the more coding productive 

when contrasted with its antecedents. The accompanying steps are utilized for encoding and 

decoding process is given as follows:  

 

Introduction is the first step.  

Sorting pass  

For every entrance in the LIP, yield the importance ("1" if huge, "0" if not 

critical). On the off chance that discovered noteworthy, expel it from the LIP 

and add to the LSP.  

For every entrance in the LIS, yield the importance. On the off chance that 

discovered critical, yield its sign.  

Refinement pass  

For every entrance in the LSP, with the exception of those which are included 

amid the sorting go with the same n, yield the nth hugest bit.  

Quantization-step redesign pass  

In this pass, n is decremented by 1 and the steps-2, 3 and 4 are rehashed until n 

= 0. 

The decoder steps are precisely indistinguishable. Just the yield from the encoder will be 

performed by the data to the decoder. Similarly as with whatever other coding technique, the 

proficiency of the method can be enhanced by entropy coding its yield, yet to the detriment of 

high coding/ translating time.  

 

Modified Set Of Partitioning In Hierarchical Trees  

The SPIHT is an effective images compression method that creates an embedded bit stream 

from which the best reproduced images in the mean square lapse sense can be extricated at 

different bit rates. In SPIHT, the utilization of three impermanent records is a capable 

approach to enhance the codec's productivity. Be that as it may, they are very memory 

expending is a noteworthy disadvantage for the SPIHT method. Moreover, amid coding, we 
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frequently embed or erase the components in the lists. These successive operations will very 

rise the coding time with the demonstration of the lists. Essentially to defeat this issue 

Modified SPIHT method has been proposed, which implies the sorting pass and the 

refinement pass are joined as one output go to reduce the execution time.  

 

The Modified SPIHT method is more suitable than SPIHT for fuse into a module program for 

an Internet program owing to speedier encoding and interpreting. Till now Modified SPIHT 

obliges low memory amid encoding and decoding which has a similarly lower 

unpredictability of the source code, the system foot shaped impression is generally littler than 

that of SPIHT.  

 

Spatial Orientation Tree In Modified SPIHT  

Spatial introduction tree depicts the spatial relationship on the hierarchical pyramid 

demonstrates that how this spatial introduction tree is characterized in a pyramid built with 

recursive four-subband part. 

 

Fig 2: Spatial Orientation Tree in ModifiedSPIHT 

 

Every hub of the tree identifies with a pixel and is recognized by the pixel coordinate. Its 

direct descendants relate to the pixels of the same spatial introduction in the following better 

level of the pyramid. The tree is characterized in such a route, to the point that every hub has 

either no posterity or four posterity, which dependably structure a gathering of 2 x 2adjacent 

pixels. The bolts are arranged from the parent hub to its four posterity. The pixels in the 

larger amount of the pyramid are the tree roots and are likewise assembled in 2 x 2adjacent 

pixels. On the other hand, their posterity fanning principle is distinctive, and in every 

gathering, one of them (showed by the star in Fig.2) has no descendants.  

 

The accompanying arrangements of directions are utilized to present the new coding strategy:  

 

𝑂(𝑖, 𝑗): set of directions of all posterity of hub (i, j);  

 

𝐷 𝑖, 𝑗 : set of directions of all descendants of the hub  

H: set of directions of all spatial introduction tree roots (hubs in the most elevated pyramid 

level);  𝑖, 𝑗  = 𝐷 𝑖, 𝑗 −  𝑂 𝑖, 𝑗  .  

 

Modified SPIHT Implementation Process  

This method encodes the sub band pixels by performing introduction and a succession of 

sorting pass, refinement pass and quantization-step upgrading. Be that as it may, contrasts of 
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introduction and sorting pass still exist between the changed SPIHT and conventional SPIHT: 

Successively, we will depict the introduction and sorting go of the modified SPIHT. The lists 

that will be utilized to stay informed regarding essential pixels are:  

 

LIS: List of Insignificant Sets, this list is one that demonstrates to us that we are sparing work 

by not representing all directions however simply the descendant one.  

 

LIP: List of Insignificant Pixels, this list stays informed regarding pixels to be assessed  

 

LSP: List of Significant Pixels, this list stays informed regarding pixels effectively assessed 

and require not be assessed once more.  

 

A general methodology for the code is as per the following  

 

Inshapement: yield n, n can be picked by client or predefined for most extreme effectiveness.  

 

LSP is unfilled; add beginning root directions to LIP and LIS.  

 

Sorting pass: (new n esteem)  

 

For entries in LIP:  

 

Choose in the event that it is critical and yield the choice result. If it is huge, move the 

direction to LSP and yield the indication of the direction.  

 

For entrances in LIS:  

 

In the event that the passage in LIS speaks to D(i,j) (everything underneath hub on tree) 

choose if there will be any more critical pixels further down the tree and yield the choice 

result.  

Refinement pass: all qualities in LSP are currently 2𝑛 ≤ |𝑐𝑖𝑗 |,  

Quantization-step redesign:  

 

A bit compares to 2j-1 is discharge for all the critical values in the list. LSP to raise the 

accuracy of those qualities changed. This methodology is rehashed till the normal nature of 

the remade medical images is come to or the quantity of transferable bits needed is surpass. 

The algorithm is given below: 

 

Initialization application of wavelet transform on the image.  

Sorting pass using the formul as given below: 

𝑛 =  log2 max
(i,j)

  𝑐 𝑖, 𝑗    𝑡𝑒𝑟𝑠𝑜𝑙𝑑 

For every entrance in the LIP, yield the importance ("1" if huge, "0" if not 

critical). It is considered as final resolution. 

If 𝐷 𝑖, 𝑗 = 1 & 𝑖𝑛𝑠𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 then 

Encode sons by one bit 

Else 

Encode each son by one bit 

Refinement pass: Quantization step update New LIP, New LIS, New LSP.  

In this pass, n is decremented by 1 and the refinement phase is rehashed until n 

= 0. 
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Fig 3: Structure of the Modified SPIHT algorithm 

 

EXPERIMENTAL RESULTS AND DISCUSSION 

Peak signal-to noise ratio (PSNR) is one of the quantitative measures for medicinal images 

quality assessment which is the principal guideline on the mean square lapse (MSE) of the 

reproduced medical images. 

𝑃𝑆𝑁𝑅 = 10. log10  
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The variety of visual quality in the compressed ultrasound image is evaluated based on at the 

different bit rate obtained Modified SPIHT algorithm.  TABLE 5.1 describes the comparison 
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Modified SPIHT, SPIHT and Wavelet for Pregnancy Image. While the results are at 

extremely low bit rates, the PSNR difference is almost equivalent at all other bit rates. 

 

Table 1. Comparison in PSNR, MSE, Encoding and Decoding Time with Bit Rate Distortion 

Performances of Modified SPIHT, SPIHT and Wavelet for Pregnancy Image 

 

Bitrate(bpp) 0.50 0.75 1 1.25 

MSE MSPIHT 172.460 110.456 62.567 24.452 

SPIHT 168.250 102.131 56.342 12.342 

WAVELET 164.530 101.321 54.345 11.875 

PSNR MSPIHT 30.235 32.213 32.245 38.233 

SPIHT 32.134 33.786 33.478 39.536 

WAVELET 35.342 36.645 37.454 41.653 

Encoding 

time(sec) 

MSPIHT 2.32 3.45 4.24 4.73 

SPIHT 52.34 48.56 47.98 52.24 

WAVELET 58.12 51.23 52.53 54.25 

Decoding 

time(sec) 

MSPIHT 2.13 2.56 3.63 5.71 

SPIHT 36.61 39.56 40.34 43.11 

WAVELET 45.67 52.42 47.44 48.34 

 

I have exhibited the coding results from 0.50 bits/pixel up to 1.25 bits/pixel for these 

ultrasound images with differing the bit rate. This scope of bit rate is low for images coding, 

however the reproduced images quality is additionally great regarding PSNR and MSE. 

PSNR researches are made with SPIHT, M-SPIHT and wavelet to demonstrate the adequacy 

of the M-SPIHT method. Also, the encoding and decoding time essentially reduces then 

SPIHT at low bit rate. 

 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Fig 4: Images obtained using modified SPIHT a) Original Image (b)Bit Rate= 0.50 bpp, 

PSNR= 30.235 dB (c)Bit Rate=0.75 bpp, PSNR =32.213dB (d)Bit Rate=1, PSNR 

=32.245dB. 
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CONCLUSION 

In this proposed method productive ultrasound output images compression at low bit rate has 

been accomplished by Modified SPIHT than SPIHT method. The Modified SPIHT system is 

not a simple expansion of conventional strategies for medicinal images compression, and 

decides a critical advance in the medical field. The test results  demonstrates that amazing 

change of this embedded images coder that gives extremely effective ultrasound images 

compression at low bit rate There is a sharp increment in the images quality, for the images 

recreated from Modified SPIHT than that of SPIHT method. This method can be utilized for 

other medical sign to decrease encoding and translating time as a result of having great PSNR 

at low bit rate than SPIHT. In future upgrade of this work will be carried out by different 

compression methods for the change of feature related work. 
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