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Abstract- Medical imaging is on the best method for 
monitoring the patient health condition. CT or MRI medical 
imaging produces digital form of human body pictures. There 
exists a need for compression of these images for storage and 
communication purposes. Current compression schemes 
provide a very high compression rate with a considerable loss 
of quality. In medicine, it is necessary to have high image 
quality in region of interest, i.e. diagnostically important 
regions. This work discusses a hybrid model of lossless 
compression in region of interest with high compression rate, 
lossy compression in other regions. In this paper Region of 
interest part is extracted with the help of Otsu's method of 
segmentation and compressed with the help of hybrid wavelet 
transform and then Arithmetic coding thus producing a good 
quality image. And NROI part is compressed with the help of 
Haar wavelet transform. Our algorithm provides better PSNR, 
CR values for medical images. 
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I. INTRODUCTION 
 
(1) Lossless vs. Lossy compression: 
 

In lossless compression, the reconstructed image after 
compression is numerically identical to the original image on a 
pixel by-pixel basis. However, only a modest amount of 
compression is achievable in this technique. In lossy 
compression on the other hand, the reconstructed image 
contains degradation relative to the original, because 
redundant information is discarded during compression. As a 
result, much higher compression is achievable, and under 
normal viewing conditions, no visible loss is perceived 
(visually lossless). 
 
(2) Image compression 
 

Region of interest based Image compression has been 
one of the hot issues in the field of image compression and 
coding. However, there is not a fixed model for region of 
interest automatic detected. In order to reduce storage spaces 

and transmission times of infrared target image data, a coding 
way is proposed for ROI automatic detected of image based 
on the region growing segmentation algorithm. In order to 
improve efficiency for transferring image data in real time, a 
coding-crossed algorithm for ROI automatic detected of 
infrared target image is studied as same time as it is realized 
on the frame of Arithmetic coding. 
    

An experimental study is also conducted that is 
proved the method of detecting automatically and compression 
algorithm based on region of interest automatic detected is 
reliable and effective, significant in applications. Non region 
of interest part is of lesser importance as it is the background 
part which is not much helpful in diagnosis of the disease. So, 
using the lossy method of compression for compressing the 
background part will make the compression easier and will 
also not affect the issue of diagnosing the disease. Currently, 
many applications want a representation of the image with 
minimal storage. Most images contain duplicate data. There 
are two duplicated parts of data in the image. The first is the 
existence of a pixel that has the same intensity as its 
neighboring pixels. These duplicated pixels waste more 
storage space. The second is that the image contains many 
repeated sections (regions). These identical sections do not 
need to be encoded many times to avoid redundancies and, 
therefore, we need an image compression to minimize the 
memory requirement in representing a digital image. The 
general principle used in the process of image compression is 
to reduce duplication of data within the image so that the 
memory needed to represent the image is smaller than the 
original image. The block diagram of the proposed 
methodology is shown below in figure 1.  
 
The methodology consists of following parts:- 
1. Filtering 
2. Segmentation of ROI and NROI 
3. ROI compressed with the help of hybrid wavelet 

transform and Arithmetic coding 
4. NROI compressed with the help of Haar wavelet 

transform 
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Figure 1: Block Diagram of Methodology 

 
II. METHODOLOGY 

 
1. FILTERING - 
 

In image processing, it is often desirable to be able to 
perform some kind of noise reduction on an image so that 
image could be clearly visible. In this methodology median 
filter is used. The median filter is a non linear digital filtering 
technique, often used to remove noise. Such noise reduction is 
a typical preprocessing step to improve the results of later 
processing. Median filtering is very widely used in digital 
image processing because, under certain conditions, it 
preserves edges while removing noise. The main idea of the 
median filter is to run through the signal entry by entry, 
replacing each entry with the median of neighboring entries. 
The pattern of neighbors is called the "window", which slides, 
entry by entry; over the entire signal .For 2D (higher 
dimensional) signals such as images, more complex window 
patterns are possible (such as "box" or "cross" patterns). In 
this methodology a brain tumor image is considered as shown 
below:- 

 
Figure 2: Brain Image with Tumor 

 
2. SEGMENTATION OF ROI AND NROI- 
 

In the proposed methodology Otsu’s method is used 
for segmenting the image into ROI and NROI part. Otsu's 
method is used to automatically perform clustering-based 
image thresholding. Clustering based Image thresholding is a 
simple, yet effective, way of partitioning an image into a 
foreground and background. This image analysis technique is 
a type of image segmentation that isolates objects by 
converting grayscale images into binary images. Image 
thresholding [6] is most effective in images with high levels of 
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contrast. The simplest thresholding methods replace each pixel 
in an image with a black pixel if the image intensity is less 
than some fixed constant T (that is), or a white pixel if the 
image intensity is greater than that constant. In this method the 
ROI part is the tumor part in the brain having the intensity 
greater than the background part so tumor part is separated 
from the original brain image and further compressed for 
transmission. 
 
A. DISCRETE COSINE TRANSFORM (DCT)- 
 

DCT Attempts to decorrelate the image data after 
decorrelation each transform coefficient can be encoded 
without dropping off compression efficiency. The DCT and 
some of its important properties. The DCT for an N×N input 
sequence can be defined as where x=0, 1, ….., n-1, is the list 
of length n given by: 
 

 
 
Where, 
 

 
 

N is the size of the block that the DCT is applied on. 
The equation calculates one entry (i, jth) of the transformed 
image from the pixel values of the original image matrix. 
M(x,y) is the original data of size x* y. 
 
B. DISCRETE WAVELET TRANSFORM (DWT)- 
 

The DWT represents an image as a sum of wavelet 
functions, known as wavelets, with different location and 
scale. The DWT represents the image data into a set of high 
pass (detail) and low pass (approximate) coefficients. The 
image is first divided into blocks of 32×32. Each block is then 
passed through the two filters: the first level decomposition is 
performed to decompose the input data into an approximation 
and detail coefficients. After obtaining the transformed matrix, 
the detail and approximate coefficients are separated as 
LL,HL, LH, and HH coefficients. All the coefficients are 
discarded except the LL coefficients that are transformed into 
the second level. The coefficients are then passed through a 
constant scaling factor to achieve the desired compression 
ratio. An illustration is shown in Fig. 2. Here, x[n] is the input 
signal, d[n] is the high frequency component, and a[n] is the 
low frequency component. For data reconstruction, the 
coefficients are rescaled and padded with zeros, and passed 
through the wavelet filters. 
 

 
Fig. 2 Block diagram of the 2-level DWT scheme 

  
C. PROPOSED HYBRID DWT- DCT ALGORITHMS: 
 

The main objective of the presented hybrid DWT-
DCT algorithm is to exploit the properties of both the DWT 
and the DCT. Giving consideration of the type of application, 
original image/frame of size 256×256 (or any resolution, 
provided divisible by 32) is first divided into blocks of N×N. 
Each block is then decomposed using the 2-D DWT. (9) Low-
frequency coefficients (LL) are passed to the next stage where 
the high frequency coefficients (HL, LH, and HH) are 
discarded. 
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A) First step; Transform image by using three level Discrete Wavelet Transform 

 

 
b) Second step; quantization and eliminate zeros form each sub-band, and then compress each sub-band  

by Arithmetic Coding 
 

 

 
 

c) Third step; compress LL3 sub-band by using T-Matrix Coding. 
Fig 3 - (a, b, c), complete steps for Hybrid DWT- DCT algorithms 

 
The passed LL components are further decomposed 

using another 2-D DWT. The 8-point DCT is applied to these 
DWT coefficients. By discarding the majority of the high 
coefficients, we can achieve a high compression. To achieve 
further compression, a JPEG-like quantization is performed. In 
this stage, many of the higher frequency components are 
rounded to zero. The quantized coefficients are further scaled 
using scalar quantity known as scaling factor (SF).Each sub-
band is to be quantized and the obtained zeros are to be 
eliminated. On applying1-D DCT to each sub-band, it is 
converted to array by using quantization. This process is 
called T-MATRIX coding. This code is converted to binary 
data by Arithmetic coding. 
 

III. ARITHMETIC CODING 
 
   It is a form of entropy encoding used in lossless data 
compression. Arithmetic coding is also known as variable 
length encoding technique.  Arithmetic coding encodes the all 

message or data into a single number. it is based on 
probability value. A sequence of input symbols is represented 
by an interval of real numbers between 0.0 and 1.0. The 
decision and context are generated by context formation and 
encoded in the arithmetic encoder. Probability interval is 
divided into two sub-intervals. If first probability is 1 then a 
more possible symbol (MPS), it is represented in a gray 
interval. And second probability is a less possible symbol 
(LPS). less possible symbol are represented in a  white 
interval. The basic function of the arithmetic encoder is to 
returning the value of MPS and LPS according to the context 
and decision from context formation. The intervals of MPS 
and LPS are dynamically changed. If context and decision are 
equal to the value of MPS, then code of MPS, otherwise code 
LPS [8].  
  

The haar wavelet can be applied on Non ROI region.  
It is performed both lossless and lossy image compression. It 
relies on averaging and differencing values in an image matrix 
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to produce a matrix which is sparse or nearly sparse. A sparse 
matrix is a matrix in which a large portion of its entries are 0. 
A sparse matrix can be stored in an efficient manner, leading 
to smaller file sizes. In these notes we will concentrate on 
grayscale images; however, RGB images can be handled by 
compressing each of the color layers separately. The basic 
method is to start with an image A, which can be regarded as 
an m × n matrix with values 0 to 255. In Matlab, this would be 
a matrix with unsigned 8-bit integer values. We then subdivide 
this image into 8 × 8 blocks, padding as necessary. It is these 8 
× 8 blocks that we work with. In the proposed methodology 
the separated NROI part is compressed with the help of the 
Haar wavelet transform and then reconstructed at the receiver 
end.  
 

IV. PERFORMANCE PARAMETER 
 
COMPRESSION RATIO:- 
 

Compression Ratio (CR) is defined as number of bit 
to represent the size of original image to the number of bit to 
represent the size of compressed image. 
 

 
 
PEAK SIGNAL TO NOISE RATIO (PSNR) :- 
 

The PSNR is most commonly used as a measure of 
quality of reconstruction of image. 
 

 
 

Here, MAX is the maximum possible pixel value of the image. 
When the pixels are represented using 8 bits per sample, this is 
255. 
 

V. CONCLUSION 
 

At the final stage of the algorithm we have combined 
the ROI and NROI part and calculated the CR and PSNR 
value. This paper presented to provide solutions for efficient 
region based image compression for increasing the 
compression ratio with less mean square error at minimum 
processing time based on Hybrid DWT and DCT transform 
with arithmetic coding,. This hybrid approach was increased 
the CR and reduce the information loss. Here performance 
will be analyzed through determining the image quality after 
decompression, compression ratio, correlation and execution 
time. Hence we have obtained a satisfactory result and in 
future we would try to compress colored image. 
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