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Abstract—In present days, health care taken a step further 
towards telemedicine. The telemedicine bridges the physical 
distance between the physician and the patients. However, the 
transfer of medical images over a network requires lot of 
preprocessing to ensure the quality of view and hence the quality 
of diagnosis. Various image compression strategies have been 
utilized yet the existing methods for compression process are not 
completely reversible. Hence, this paper proposes a reversible, 
lossless compression technique combined with patch-wise code 
formulation. The work removes the redundant irrelevant 
informationby dividing the images into patches and the recurrent 
pixels in the patches were codedwith the help of code formation 
block. The decompression process is performed over the received 
image by following the same procedure in reverse fashion to 
obtain the decompressed image. The process is completely 
reversible and hence the process can be employed in the 
transmission of the images effectively. The performance of the 
proposed work is measured with simulations over medical images 
in terms of the compression ratio, Mean square error, and PSNR 
and SNR values. The performance metrics measured indicates 
that the proposed compression process is completely reversible 
and original pixel informations were well preserved.  
 

Index Terms – Image processing, Compression, Pixel grouping, 
Decoding and Patch wise coding. 

I. INTRODUCTION 

mage compression is the process of reducing the dimensions 
of the image inorder to make the image transmission and 

other process in the images.Image compression is utilized in 
modern telemedicine for reduction of the redundant and the 
irrelevant informations in the images. Image compression 
process can be lossy or lossless compression. In lossy 
compression process, it doesn’t preserve the original 
information of the input image. The process is not completely 
reversible. In lossless compression process, the original 
informations in the input images were preserved and the 
process is completely reversible. The proposed approach uses 
lossless method for the compression of the medical images 
since the originality is well preserved in the lossless 
approaches. The lossy compression scheme is not preferred in 
the medical domain as there will be loss of significant clinical 
data. This may lead to erroneous diagnostics and may cause 

legal implications. The medical images require effective 
compression strategy because 

 Growing need of storage 
 Efficient data transmission 
 Telemedicine 
 Tele-radiology applications 
 Picture Archiving and Communication 

Systems(PACS) 
These factors have made the technologists to innovate and 
present various instruments to capture and process image data 
such as Computed Tomography (CT), Magnetic Resonance 
Imaging (MRI), Optical Coherence Tomography (OCT) 
Positron Emitted Tomography (PET), and Computed 
Radiography (CR).The vital information areas such as medical 
imaging, technical drawings and other significant data using 
application use lossless compression methodology. While the 
lossy compression is adopted for natural image capturing like 
applications which doesn’t require much fidelity. The lossless 
image compression can be performed by run-length encoding, 
area image compression, DPCM and predictive coding, 
entropy encoding, adaptive dictionary algorithms, chain codes 
and deflation. The methods of lossy compression can be 
performed by the color space reduction and dithering, chroma 
subsampling and transform coding. The image processing 
involves manipulation of picture elements for better retrieval 
of useful data from them. The generic steps followed by any 
image processing task is that  

 Acquiring an Image 
 Pre-processing 
 Segmentation 
 Representation and description 
 Recognition and Interpretation  

The compression process must have the reconstructed images 
similar to the input image especially while using for medical 
images. The original pixel informations has to be preserved 
for effective retrieval of original image. The perceptibility of 
qualitative clinical image can be obtained only by the efficient 
image processing sequences. An efficient compression scheme 
must follow the following parameters 

 High Performance (low MSE ; high PSNR) 
 Fast computation 
 Simple encoding and decoding strategies 

I 



																																																																																																																																			P‐ISSN:	2347‐4408		
																																																																																																																																																																																																																																																														E‐	ISSN:	2347‐4734	
	
 

 
23| Page                             April 2016                                                     Volume – 3, Issue-2 

 
 

 Idempotency (Reversible) 
 Low memory usage  

With all these considerations, this paper is presented with a 
novel technique of patch-wise coding of images for efficient 
compression and the reconstruction of the image is performed 
with the help of the decoder to break the resultant image 
generated at compression module. Thus providing the quality 
image retrieval system. 

II. RELATED WORKS 

Klein, et, al[1] analyzed the Optical Coherence Tomography 
(OCT) images of Human retina. The work presented simple 
multi volume data processing scheme. The axial scanning was 
performed over human ocular fundus at the rate of 6.7MHz.  
The system utilized the approach towards wide data sets.  
 Weiser et al[2] presented the fastest OCT system which 
works in real time. The acquisition was performed with 
digitizer cards. The work also developed a customized 
software to run over Nvidia Graphical Processing Unit 
platform. The work was measured with the volumetric videos 
captured by the system. Li, et al[3] proposed an efficient 
dictionary learning algorithm for de-noising the 3D medical 
images. The proposed algorithm was the composition of two 
modules 

 Sparse coding and 
 Dictionary updating 

The sparse coding module presented a novel Multiple Cluster 
Pursuit, which utilized the dictionary structuring strategy. 
Hence the work achieved reduced computational complexity. 
It provided better sparse solution hence better de-noising of 
images.Zhang, et al[4] illustrated a novel method for capturing 
4D lung images. Dictionary matching was employed to 
generate complimentary informations from various 
dimensions. However, registration of lung slices was a 
difficult task. The reconstruction of original images was also 
complex. Fang, et al[5] presented the compressive sensing 
based reconstruction of tomographic data which are irregularly 
sampled. The work emphasized onde-noising Spectral-
Domain Optical Coherence Tomography (SDOCT) volumetric 
data. The work utilized the scanning pattern by customizing 
them to create images with high SNR. The sparse 
representation dictionary was used for de-noising every image 
with high-SNR. Multi-scaleSparsity Based Tomographic De-
noising (MSBTD)was used to de-noise the low-SNR B-
scans.We show the qualitative and quantitative superiority of 
the MSBTD algorithm compared to popular de-noising 
algorithms on images from normal and age-related macular 
degeneration eyes of a multi-center clinical trial. We have 
made the corresponding data set and software freely available 
online.Bhat, et al[6] presented solution for building dynamic 
OCT volumes using an image based automatic reconstruction 
of images without error accumulation. The work was 
performed with two set of T- slice sequences and 2D slices. 
The method was featured with the following characteristics 

 Dataset of simulated heart phantom 
 The beating heart of live mouse and embryo was 

acquired in the OCT dataset 
The work had reconstructed the images with good accuracy 
and with self-validation.Ehlers, et al[7] proposed an operating 
Microscope-Mounted spectral domain Optical Coherence 
Tomography (MMOCT) system to aid the surgery of human 
retina and model. The proposed prototype was designed in 
such a way that it can get interfaced with the ophthalmic 
surgical microscope itself. The system provided with retinal 
images with high resolution. The prototype gave depth 
information of an image along with visualizations of the 
surgical instruments and their manipulations. The work 
experimented the effective usage of the proposed system for 
the ophthalmic surgeons. Zepeda, et al [8] introduced the 
superior sparsity based compression of similar class of any 
medical images. The proposal also discussed on the global rate 
distortion parameter for carrying out this study.Bairagi, et 
al[9] presented a texture based medical image compression to 
provide dynamically varying compression ratio. The series of 
images were manipulated to provide images with good visual 
quality. Based on the HVS and prediction method, the image 
was reconstructed. The work had considerably reduced the 
space complexity to transmit data.Tabus, et al[10] performed 
lossless image compression over depth map images using the 
entities such as crack edges, the constant depth regions and the 
values of each region. An efficient piecewise –constant image 
modelling coder was formulated to represent the image.The 
resulting compression was 10-65 times improved than the 
earlier methods. 
 Ding, et  al [11] formulated inversion algorithm and 
numerical algorithm for compression of the MRI. The work 
utilized Bayesian dictionary learning to get the inference of 
the following 

 The size of the dictionary 
 The sparsity of every patch and 
 The noise parameters 

Chen, et al [12] presented improved abdomen tumor image 
processing based on fast Dictionary Learning (DL) method. 
Low dose CT images were utilized to perform this study. The 
work considerably suppressed the streak artifacts and mottle 
noise using the effective sparse representation theory based 
stemming process. However the computational cost was high 
and the work had not considered the image artifacts 
suppression. Van Den Oord and Schrauwen[13] utilized 
Guassian Mixture Models (GMM) and extended to formulate 
Student T- Mixture (STM) model for image patch modelling. 
The proposed model had been used for both lossy and lossless 
compression schemes. The work suggested to apply the 
proposed model to the unsupervised machine learning models 
as well. The quality of the image was experimented and 
proved to be superior to JPEG standards. 
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In the existing system, Fang, et, al[14] presented a generic 
compression scheme for 3D images. The work had the 
following disadvantages. 

 It is irreversible to some extent 
 The redundant elements are removed by the adaptive 

sparse representation process and hence original 
pixel informations were not restored. 

 Its application was feasible only over 3D images 
 Collection and processing of 3D images was difficult 

 Xu and Yin[15] presented a novel approach for recovering 
the whole image with the help of dictionary learning methods. 
The proposed methodology worked by sub dividing sparse 
tasks into sub-tasks to achieve greater quality and faster 
operation. The overlapping of patches were utilized to provide 
efficient image recovery. The major objective of the proposed 
paper was  

 Compressive sensing 
 Medical image recovery 
 Encoding of whole image 
 Image in painting and deblurring 

Li, et al[16] introduced processing bead on patches through 
general parallelization for Compressed Sensing of MRI CS-
MRI. The work studied the performance of Patch- Based 
Directional Wavelet Technique (PBDW) and improved the 
time efficiency and reduced the computational 
complexity.Lotz, et al [17] introduced an effective image 
registration of complete slide histology images by fusing the 
processed image data.  Irrera, et al [18] presented patch-based 
filter for addressing the issues over noise corrupting X-ray 
images. The multi-scale contrast enhancement method helped 
the proposed work to improve the visual quality of anatomical 
structures. The work was well suited for providing noise 
reduction 

III. PROPOSED METHOD 

The proposed methodology uses irreversible and 
lossless compression technique based on patch-wise code 
formulation. The objective of the technique is to overcome the 
shortcomings of the existing 3D-ARSC method on transfer of 
medical images. The technique works with compression 
process and code formation process blocks in the compression 
module. The original input image is divided into patches and 
patch wise code generation was performed over the divided 
patches.Pixels are grouped. Irrelevant and recurrent pixels 
areremoved.The image was resized by halving its original 
size.Then they are divided as patches and coded accordingly 
based on their information and position. In the decompression 
module, the received image is decoded andde-grouping is 
performed. The patch recurrent pixels and their locations were 
replaced in their respective positions. The process is repeated 
for the complete reconstruction of the image.  

The process is completely reversible and hence the 
process can be employed in the effective transmission of the 
images. The obtained decompressed image is nearly half in 

size of the input image. The MSB of each pixel is placed in 
the current location and the LSB values were placed in the 
next location. The current position is skipped to next position. 
This approach is well suited for normal 2D images. The 
performance of the system is improved by the proposed 
approach. The detailed description of the proposed system 
module is presented in the fore coming sub sections 

The proposed system flow diagram is presented in 
the Fig. 1. The modules involved in the proposed system 
includes 
A. Compression  

1. Compression process 
2. Code formation 

B. Decompression 
1. Decoding 
2. Decompression Process 

 
A. Compression: 
 The compression module of the proposed system is 
composed of compression processes and coding processes. 
1. Compression Process:  
 In the compression process, the input image is divided 
into patches. The patch-wise code generation was performed. 
The pixels are grouped and the redundant pixels are identified 
and removed along with the removal of irrelevant 
informations. In the proposed method the images were first 
reduced in size by combining the current pixel with the 
previous pixel. The resulting image size is nearly half the size 
of the input image.  
2. Code formation: 

The resulting image of the compression process is 
then divided into small patches. Here, the patch recurrent 
pixels and their locations were identified. The identified pixel 
locations were placed previous to the pixel value and the 
process is repeated for the whole image. The result of the each 
patches acts as a code. These codes helps to know the pixel 
data and to locate the position of the respective pixels. 
B. Decompression: 
 The decompression module is divided into decompression 
processand decoding. 
1. Decompression Process: 
  The Compressed image is divided into patches. MSB 
of each pixel is placed in the current location and the LSB 
values were placed in the next location. The current position is 
skipped to next position. The same process is repeated for the 
entire image resulting in the decompressed image 
2. Decoding: 

From the generated code from the compression 
module, the pixels are identified. The identified pixels are 
positioned in the corresponding pixel locations. The resulting 
pixels obtained are for the first patch. The same process is 
repeated till the end of the code inorder to obtain the 
compressed image. The compressed image is nearly half in 
size of the input image. 
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Fig. 1 Flow Diagram of the Proposed System 

 
The proposed system is advantageous because of the 
following parameters. 

 The System is completely reversible 
 The system preserves the original pixel informations. 
 Less computational complexity 
 It can be adopted for normal 2D images 
 The compression of image along with encoding 

ensures security of the image. 

IV. PERFORMANCE ANALYSIS 

 The proposed work is experimented in the windows 
operating system using MATLAB software application over 
the medical images. The images are preprocessed and the 
proposed compression strategy is applied over the input image 
in the transmission side. The patch-wise codes and generated 
and the decompression is performed in the receiver side to 
obtain original input image with all their significant 
informations. Fig.2 provides (a) the input OCT iris image and 
(b) presents the retrieved image after whole reconstruction of 
the image through decompression module. 
 

 
Fig. 2 (a) Input Image    (b) Retrieved Image 
 
The figure shows that the proposed method retrieves the 
original image without any loss of information.The 
performance of the proposed system can be measured in-terms 
of the following parameters of the input and output images. 
1. Signal to Noise Ratio (SNR) 
2. Peak Signal to Noise Ratio (PSNR) 
3. Mean Square Error (MSE) 
4. Compression Ratio  
These serves as a metric to evaluate the quality of the 
compressed image.  The parameters are detailed in the 
following subsections. 
1. Signal to Noise Ratio (SNR): 
 The Signal to Noise ratio is defined as the amount of 
desired signal power to that of the amount of background 
noise power. In the imaging context, the SNR value provides 
the physical measure of sensitivity. The unit of this parameter 
is decibels (dB).  The calculation for SNR can be finalized 
using the following equation 1. 
 

20	
	

       (1) 

 
Fig. 3 compares the Signal to Noise Ratio of the proposed and 
Existing System to justify the better SNR values of the 
proposed system.  
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Fig. 3 Analysis of Signal to Noise Ratio of the proposed and 

Existing System 
2. Mean Square Error (MSE): 
 To calculate the PSNR, the mean-squared error is 
estimated first using the following equation. Instead of taking 
the absolute value, MSE is evaluated. Equation 2 provides the 
formula to calculate the mean square error of the proposed 
system. 
 

 ∑ ∑ , ,    (2) 

 
Wherei and j are the rows and columns in the input images 
respectively. Fig 4 shows the analysis of Mean Squared Error 
(MSE) for the proposed method with the existing methods. In 
this graph, the x-axis represents the noise level and the y-axis 
represents the MSE 
 

 
Fig. 4 Analysis of Mean Square Error of the proposed and 

Existing System 
 
3. Peak Signal to Noise Ratio (PSNR): 

 The ratio between the maximum power of signal to the 
power of noise signal is known as Peak Signal-to-Noise Ratio. 
It is described in terms of decibel (dB). The PSNR value 
indicates the difference between the original and the 
compressed image.PSNR value should be high which 
indicates that the two images were more similar. Their value 
represents fidelity of the represented image. The PSNR value 
is given by Equation 3 which utilizes the value of formerly 
calculated MSE. 
 

10. /       (3) 
 

 
Fig. 5 Analysis of Peak Signal to Noise Ratio of the proposed 

and Existing System 
4. Compression Ratio : 
 The compression ratio is measured by the ratio of the size 
of compressed and original input images.Fig 6 shows the 
compression measure for the proposed method. 
 

 
Fig. 6 Analysis of Compression ratio of the proposed and 

Existing System 
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V. CONCLUSION AND FUTURE WORK 

 The proposed Image Compression and Decompression 
Based on Lossless Patch-wise Code Formulation is capable for 
optimized compression the medical images. The proposed 
methodology is well suited for transmitting the medical 
images and retrieving the images with greater accuracy and 
quality. The work adopted divide and conquer approach for 
compression and decompression over the divided patches of 
the image.The identification of the redundant pixels and their 
recurrences in an image are studied and they are convertedas 
codes.While in the decompression module, the pixels are 
retrieved from the codes and are positioned 
appropriately.Thus, the reconstruction of the original input 
image was perfect with this technique.The performance of the 
proposed work is measured using the parameters such as 
compression ratio, SNR, PSNR, MSE. The values of these 
parameters are compared with the existing 3D- ASRC 
methodology by interpreting the simulation results and is 
found to outperform their results. 
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