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1. INTRODUCTION 

Telemedicine is a great method to bridge the bodily distance 

between sufferers in remote regions and scientific experts 

around the world. It commonly refers back to the transport of 

clinical care and the exchange of fitness care information 

across distances. In telemedicine, clinical pictures are 

transferred over the network, causing a high storage cost and 

heavy increase in network traffic during transmission. Apart 

from keeping important information inside the clinical pix, 

high compression ratio and the ability to decode the 

compressed photographs at numerous features are the 

essential issues in scientific image compression. These 

massive quantities of facts purpose an excessive storage value 

and heavy growth of network traffic all through transmission. 

A compression of clinical pix is essential that allows you to 

reduce the storage and bandwidth necessities. Many advanced 

picture compression techniques have been proposed in 

reaction to the increasing demands for medical images. 

Among the proposed techniques, tons hobby has been 

targeted on resolving 2D singularities and achieving the 

appropriate traits including excessive Peak Signal to Noise 

Ratio (PSNR), and little paintings has been performed on 

efficient illustration of images at distinctive scales and special 

directions. Grounded on this motivation, this paper constructs 

sparse geometric illustration for scientific photograph 

compression that decomposes the enter scientific image over 

a basis of bandelets adapted to image geometry. The bandelet 

construction is orthogonal, and the corresponding basis 

functions are regular. The geometric flow regions are 

segmented into small quantity of dyadic squares, and the 

quadtree-primarily based segmentation set of rules is 

computed with a purpose to optimize the bitrate and 

compression error. The resultant bandelet coefficients are 

encoded the use of SPIHT encoder to enhance further the 

compression performance. Performances of the proposed 

approach are evaluated and compared with traditional and 

country-of-the art compression methods, such as discrete 

cosine transform (DCT), Haar wavelet, contourlet, and 

curvelet-and JPEG-based compression on a set of medical 

images. Experimental results demonstrate that the proposed 

technique outperforms the prevailing methods in terms of 

peak signal-to-noise ratio (PSNR), structural similarity 

(SSIM) index, and compression ratio. 

 

2. REVIEW OF LITERATURE 

In latest years, there was ample interest in wavelet based 

techniques for the compression of photographs. In order to 

investigate neighborhood line or curve singularities, the idea 

is to partition the photo, after which to use ridgelet rework to 

the received sub-photos. This multiscale ridgelet remodel is 

proposed with the aid of Starck et al. and named as curvelet 

rework. The curvelet rework represents dimensional features 

with clean curve discontinuities at a choicest fee. It is 

characterized with the aid of its specific anisotropic support 

which obeys the parabolic scaling regulation width = length2. 

From the view of microlocal evaluation, the anisotropic assets 

of curvelet transforms guarantees resolving 2D singularities 

alongside C2 curves. Although this belongings is desired for 

compression, the discretization of curvelet transform turns out 

to be hard, and the resulting set of rules is notably complex. In 

order to optimize the scaling regulation, the Ripplet rework is 

proposed. Ripplet transform generalizes curvelet through 

adding two vital parameters, i.e., support c and degree d. The 

advent of help c and diploma d gives anisotropy functionality 

of representing singularities along arbitrarily shaped curves. 

Wavelet rework is capable of efficiently constitute a feature 

with one dimensional singularity. Although the discrete 

wavelet remodel has installed a high-quality recognition for 

mathematical analysis and sign processing, the everyday 

wavelet transform is unable to solve 2D singularities along 

arbitrarily formed curves. Since 2D wavelet rework is just a 

tensor fabricated from 1D wavelet transforms, it resolves 1D 
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horizontal and vertical singularities, respectively. The bad 

directionality of wavelet remodel has undermined its usage in 

lots of programs. Contourlets, as proposed by Do and Vetterli 

form a discrete filter financial institution structure that could 

deal successfully with piece-clever smooth images with clean 

contours. This rework is at once built in discrete domain, and 

for this reason there's no want for transformation from 

continuous time–area domain. Its implementation is primarily 

based on a pyramidal band-pass decomposition of the picture 

observed by a multiresolution directional filtering stage. Even 

though contourlet transform is well suitable for tasks 

consisting of picture compression by having decrease 

redundancy and less complexity, it has much less clean 

directional features than curvelet, which in turn results in 

artifacts in photograph compression .Predictive coding 

method can broadly speaking lessen the relevance of pixels in 

time and area domain. An adaptive prediction coding 

approach primarily based on wavelet rework is proposed via 

Chen and Tseng, in which the correlations among wavelet 

coefficients are analyzed and the predictor variables are 

evaluated to decide which relative coefficients should be 

covered within the prediction version. Knezovic et al.  has 

additionally proposed a prediction-based coding, which uses 

contextual blunders modeling for the determination of 

probabilistic context in which the contemporary prediction 

error happens. Even although the compression performance is 

increased thru the prediction-primarily based approach, the 

computational complexity is likewise expanded. The Set 

Partitioned Embedded block coder (SPECK) proposed with 

the aid of Pearlman et al. is also a block-based totally photo 

coding set of rules which makes use of recursive 

set-partitioning procedure to sort subsets of wavelet 

coefficients through maximum importance with respect to 

integer powers of  thresholds. Simard et al.  have proposed 

tarp coding approach to significance-map coding. This coding 

uses a non-adaptive arithmetic coder coupled with an explicit 

probability estimate of the significance map. However, it 

lacks context modeling and cross-scale aggregation of 

symbols together with zerotree structures. Pan et al.  proposed 

the modern binary wavelet-tree coder that makes use of a 

binary wavelet transform to transform the photograph into 

binary format and an entropy coder that uses a joint bit 

scanning technique and an adaptive context modeling to 

encode the wavelet-converted coefficients. Even although this 

coder exploits the houses of embedded coding and innovative 

transmission, the rate-distortion approach is not as efficient 

when in comparison to different embedded coders inclusive 

of SPIHT. Although numerous encoders were mentioned for 

photo compression, to the volume of authors’ information, 

SPIHT is taken into consideration as an efficient entropy 

encoder for image compression due to its salient features 

consisting of in depth revolutionary capability, SNR 

scalability, low computational complexity and compact 

output bit circulate with huge bit variability Hosseini et al. 

proposed a contextual vector quantization technique for the 

compression of ultrasound snap shots wherein the contextual 

vicinity of interest component is compressed with a decrease 

compression ratio and the history is compressed with 

excessive compression ratio. Jiang et al proposed a vector 

quantization method with variable block sizes in wavelet 

domain wherein the variable block-length coding segments 

the original photo into several forms of blocks. The lowest 

frequency subband coefficients are compressed the usage of 

Huffman encoder and the excessive frequency subbands are 

optimized using vector quantization with variable block sizes. 

The variable block-coding method can obtain a high visual 

best and an enormously high compression ratio. However, it's 

far at the price of complexity. 

 

3. PROPOSED SYSTEM 

The bandelet transform, delivered by way of Pennec and 

Mallat, takes advantage of geometric regularity of image 

structure for efficient sparse photograph representation. It 

decomposes the image alongside multiscale vectors which are 

elongated inside the direction of geometric flow. The 

geometric flow indicates the nearby guidelines wherein the 

photo grey stages have everyday variations. Bandelet creation 

is orthogonal, and the corresponding foundation capabilities 

are every day.  

 

3.1 Geometric regularity flow 

Instead of describing the geometry of images through edges, 

the photograph geometry is characterized with geometric flow 

of vectors. These vectors provide the nearby instructions in 

which the photograph has regular variations. The geometric 

flow around area can be represented the use of a -dimensional 

vector field v(x, y) that shows the direction wherein the 

photograph has normal versions within the community of 

every (x, y). If the image intensity is uniformly everyday 

within the neighborhood, then this path isn't always uniquely 

defined. In order to define the course uniquely, a worldwide 

regularity circumstance is imposed on the flow. To assemble 

orthogonal bases with the ensuing flow, the regularity 

condition imposes that the flow is both parallel vertically, and 

hence, v(x, y) = v(x) or parallel horizontally, then v(x, y) = 

v(y). In order to keep flexibility, the picture is partitioned into 

squares of varying dyadic sizes, and this parallel circumstance 

is imposed by using determining the image pattern values 

along the flow lines, in every rectangular vicinity. Each 

vicinity includes at maximum one contour, and in each area, 

the flow is parallel to the tangents of the contour curve. The 

flow curves show the direction on which the pixels change the 

least. 

 

3.2 Optimized geometry for image approximation 

In bandelet approximation, elements include bandelet 

coefficients used to compute, as well as the elements that 

specify the image partition and the geometric flow in each 

square region. In order to represent the image partition with 

few elements and to determine an optimal partition, the image 

is partitioned into squares of varying dyadic sizes. A dyadic 

square image partition is obtained by successive subdivisions 

of square regions into four sub squares of smaller width. The 

image partition into dyadic squares is represented by 

quadtree. One of the important requirements for flow 

representation is that it should become act, such that the 

overhead introduced to compression will be minimum].     The 

aim of the bandelet transform is to constructs sparse 

geometric representation for medical image compression that 

decomposes the input medical image over a basis of bandelets 
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adapted to image geometry. The geometric flow regions are 

segmented into small number of dyadic squares, and the 

quadtree-based segmentation algorithm is computed in order 

to optimize the bitrate and compression error. The resultant 

bandelet coefficients are encoded using SPIHT encoder to 

improve further the compression performance. Experimental 

results demonstrate that the proposed method outperforms the 

existing methods in terms of peak signal-to-noise ratio 

(PSNR) and compression ratio. 

 

• The aim of pre-processing is an improvement of the image 

data that suppresses unwanted distortions or enhances some 

image features important for further processing. Four 

categories of image pre-processing method according to the 

size of the pixel neighbourhood that’s used for the calculation 

of a new pixel brightness are Pixel brightness transformations, 

Geometric transformations, Pre-processing  methods that use 

a local neighbourhood of the processed pixel and image 

restoration that require knowledge about the entire  image. 

Other classification of image pre-processing methods exists. 

Image pre-processing methods use the considerable 

redundancy in images. Neighbouring pixels corresponding to 

one object real images have essentially the same or similar 

brightness value. Thus, distorted pixel can often be restored 

as an average value of neighbouring pixels. Thresholding is 

the process of converting grayscale input image into binary 

level image. The purpose of the thresholding is to extract the 

pixels from image with an object (either text or other line 

image data such as graphs, maps). Though the information is 

binary the pixels represents a range of intensity. Thus the 

objective of binarization is to mark pixels that belong to true 

foreground region with single intensity and background 

region with different intensities Bandelet transform is an 

analysis tool which aims at taking advantage of sharp image 

transitions in images. A geometric flow, which indicates 

directions in which the image gray levels have regular 

variations, is used to form bandelet bases in bandelet 

transform.  The bandelet bases lead to optimal approximation 

rates for geometrically regular images and are proven to be 

efficient in still image compression, video compression, and 

noise-removal algorithm. Apparently, bandelet transform is 

appropriate for the analysis of edges and texture of images. In 

bandelet transform, a geometric flow of vectors is defined to 

represent the edges of image. These vectors give the local 

directions in which the image has regular variations. 

Orthogonal bandelet bases are constructed by dividing the 

image support in regions inside which the geometric flow is 

parallel. Let Ωi denote the ith region, which composes the 

image support S=UiΩi. Within each Ωi the flow is either 

parallel horizontally or vertically. 

 

The image is partitioned small enough into square regions, 

each region Ωi includes at most one contour. If a region does 

not include any contour, the image intensity is uniformly 

regular and the flow is not defined. The horizontal wavelet 

ψHj,n have not vanishing moments along contour, to be 

replaced by new functions:  

                    Ψj,n1(x1),ψj,n2(x2-c(x1))                     

The set partitioning in hierarchical tree algorithm is proposed   

and utilized for lossless image compression nowadays. One of 

the most powerful wavelet based image compression 

techniques is SPIHT. The main advantages of SPIHT method 

are it can provide Good Image quality with high PSNR and it 

is the best method for progressive Image transmission. First, 

the image is decomposed into four sub-bands. The 

decomposition process is repeated until reach the final scale. 

Each decomposition consists of one low-frequency sub-band 

with three high frequency sub-bands. The complete SPIHT 

algorithm does compression in three steps such as sorting, 

refinement and quantization. The SPIHT algorithm encodes 

the image data using three lists such as LIP, LIS and LSP. LIP 

contains the individual coefficients having the magnitudes 

smaller than the threshold values. LIS contains the overall 

wavelet coefficients defined in tree structure having 

magnitudes smaller than the threshold values. LSP is the set of 

pixels having magnitude greater than the threshold value of 

the important pixels. The largest coefficient in the spatial 

orientation, tree can be obtained by a maximum number of 

bits is nmax and it can be represented as:  

                 𝒏𝒎𝒂𝒙 = [𝒍𝒐𝒈𝟐(𝒎𝒂𝒙𝒊,𝒋{|𝑪𝒊,𝒋|})]                                    

In the sorting process, all the pixels in the LIP list are verified 

whether they are important and then the pixels and the 

coordinates with the coefficients in all the three lists are tested 

using the equation given above. Only one coefficient is found 

as important and it will be eliminated from the subsets, then 

inserted into the LSP or it will be inserted into the LIP.  In 

the refinement process, the nth MSB of the coefficient in the 

LSP is taken as the final output. The value of n is decreased, 

again sorting with refinement is applied until n=0.Since, 

SPIHT algorithm controlled the bit rate exactly and the 

execution can be terminated at any time. Once the encoding 

process is over, then the decoding process is applied. 

Quantization refers to the process of approximating the 

continuous set of values in the image data with a finite 

(preferably small) set of values. The input to a quantizer is the 

original data, and the output is always one among a finite 

number of levels. The quantizer is a function whose set of 

output values are discrete, and usually finite. Obviously, this 

is a process of approximation, and a good quantizer is one 

which represents the original signal with minimum loss or 

distortion 

 

4. EVALUATION OF IMAGE QUALITY BASED ON 

PSNR 

The major design objective of image compression method is 

to obtain the best visual quality of images with minimum 

utilization of bits. PSNR is one of the most adequate para- 

meters to measure the quality of compression. If the PSNR 

values are higher, the quality of compression is better and vice 

versa. It is defined as: 

 

4.1 Evaluation of compression ratio 

Compression ratio enumerates the minimization in image 

representation size produced by the compression algorithm. It 

is defined as the ratio of the number of bits in the original 

image to that of the compressed image. 

 

4.2 Computational complexity  

The overall performance assessment phase is concluded with 

a brief dialogue regarding the complexity of the proposed and 

present techniques. The proposed approach uses adaptive 
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segmentation and a nearby geometric flow, and well 

appropriate to capture the anisotropic regularity of aspect 

structures. However, the high-quality visible great is 

accomplished at the fee of tremendous increase in the 

computational complexity. Since an exhaustive seek 

algorithm is required for the partition of snap shots and the 

searching of fine guidelines on each scale, the seasoned- 

posed technique requires O(n2(log2n)2) operations for n × n 

image. The implementation of contourlet transform is based 

totally on pyramidal band-bypass decomposition of the 

photograph followed by means of a multiresolution 

directional filtering degree. Since this remodel is directly built 

in discrete domain, there's no want for transformation from 

continuous time- space domain which leads to much less 

complexity of O(n) forn × n picture. Similarly, Haar wavelet 

is also computation- ally appealing as it has the complexity of 

O(log2(n)). The computational complexity of DCT and JPEG 

methods is O(nlog(n)) and O(n2), respectively. Curvelet 

techniques run in O(n2logn) flops for n × n image. 

 

5. EXPERIMENTAL RESULT 

The bandelet decomposition uses the geometric flow, an 

orthogonal basis to help compress the image while preserving 

geometric properties. Since the bandelet functions are regular 

and introduce no blocking artifacts, the proposed method 

achieves high PSNR compared to existing methods.  

 

COMPARISON TABLE 

 

The geometric flow regions are segmented into small number 

of dyadic squares, and the quadtree-based segmentation 

algorithm is computed in order to optimize the bitrate and 

compression error. The resultant bandelet coefficients are 

encoded using SPIHT encoder. Both compression and 

decompression is done on the image. The simulation is done 

using the MATLAB tool. Bandelet transform has some good 

features like directionality, time-frequency localization, 

anisotropy, strict sampling and adaptability. These features 

are important to represent an image. It can attain 

asymptotically optimal representation of an image. Finally, 

the resultant bandelet coefficients are encoded using SPIHT 

algorithm which encodes coefficients by spatial orientation 

tree. This algorithm orders the bandelet coefficients according 

to the significance. The compressed image is analysed by 

various parameters like psnr, bitrate, MSE, compression ratio. 

The resulted value outperforms the other state of the art 

compression methods. 

     

 
                           Fig a. axial-1 view of brain       

 

 
                            Fig b. axial-2 view of brain    

 

 
Fig c. axial section of MRI brain 

 

 
Fig d. axial section of T2 Weighted MRI brain 

IMAGE MSE PSNR CR 

Fig a 2.57 44.02 23.45 

Fig b 2.63 43.94 20.91 

Fig c 2.04 45.94 23.51 

Fig d 3.46 42.73 16.70 

Fig e 1.95 45.20 27.48 
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Fig e. axial view of brain 

 

6. CONCLUSION 

A novel medical image compression method with sparse 

representation is proposed. The main focus of the proposed 

method is to provide high-quality compressed images by 

decomposing the input image over a basis of bandelets 

adapted to image geometry and to achieve high compression 

ratio. Bandelet functions are regular and hence introduce no 

blocking artifacts. The wavelet decomposition of geometric 

regularized data results in a less number of significant 

coefficients, thus yielding high compression performance. 
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