International Journal of Computational Research and Development (IJCRD)
Impact Factor: 4.775, ISSN (Online): 2456 - 3137
(www.dvpublication.com) Volume 1, Issue 2, 2016

ROI BASED MEDICAL IMAGE EPITOMIZE USING
SPECK ANDAAC
P. John Vivek*, K. Elangovan**, R. Jayaram** &

B. Mohammed Javeeth**

* Assistant Professor, Paavai Engineering College, Tamilnadu
** UG Students, Department of ECE, Paavai Engineering College, Tamilnadu
Cite This Article: P. John Vivek, K. Elangovan, R. Jayaram & B. Mohammed Javeeth, “ROI Based Medical
Image Epitomize Using Speck and AAC”, International Journal of Computational Research and Development,
Volume 1, Issue 2, Page Number 26-29, 2016.

Abstract:

This paper proposes the ROl based medical image compression using SPECK and AAC for
telemedicine applications. This is the hybrid image compression model for efficient transmission of medical
image using lossless and lossy compression techniques. In this Dual tree complex wavelet with AAC will be
used for lossless compression and for secondary region based wavelet transmission with SPECK coding for
getting high compression ratio with less error rate. The SPECK method of energy efficient compression, in
order to reduce the battery consumption during the transmission of images. Finally the performance of
this hybrid compression method will be evaluated through parameters like MSE, PSNR and compression ratio.
Index Terms: AAC, MSE, ROI & SPECK
1. Introduction:

A Variety of medical images such as MRI, CT, ultrasound produced in the field of medical imaging
requires more storage space and bandwidth. If the bandwidth is reduced without degrading the quality of the
image, an adequate space can be obtained. The image compression technique plays a vital role in reducing
the image size and thereby removes the data redundancies present in it. In other words, the image
compression can be defined as the process of reducing the amount of data needed to represent a digital
image. The need for image compression is to reduce the file size upto 60-70% and hence many files can
combined into one compressed data which make the sending easier. Here data is the one by which the
information is conveyed. The objective of image compression is to decrease the no. of bits required to store
and transmit images without any measurable loss of information. Image compression is needed because it helps
to reduce the consumption of expensive resources such as hard disc space and transmission bandwidth.
If the redundancy present in the image is removed first and then the compression is achieved. The compression
can fit more data in small memory and thus it reduces the memory space required as well as cost of managing
data. The image compression can be classified into two types viz. Lossless and lossy compression and it has
two distinct components such as an encoder and a decoder. The coding representation is used to remove its
coding redundancies. The Lossy compression technique can achieve high rates of compression. But they reduce
the accuracy of the constructed images by producing some distortions. The distortions may be visible (or)
invisible. Here quantization is needed while encoding. In lossless compression, the statistical redundancy of
image is used and the accuracy of reconstructed image is more. There is no need for quantization. Lossless
schemes are reversible so that original data can be obtained. Compression methods are capable of delivering
high reconstruction and quality of medical images. Once the storage or transmission of the compressed image
is done, decompression can be performed to reconstruct the image. The advantages of image compression is
easy to manipulate, compact to storage, recovering of distorted data etc. The applications of image
compression includes gamma ray imaging, X-ray imaging, remote sensing, document and medical imaging,
Ultrasound imaging, Satellite communication. In this paper, the compression of Secondary region (other than
tumor part) is encountered by using Lifting based wavelet transform and SPECK Coding thereby evaluating
performance parameters such as MSE, PSNR and CR.

2. Region of Interest:

ROI is often abbreviated as Region of interest. For a particular purpose, samples in the subset within a
data is needed. The ROl method is commonly used in medical fielding which requires more storage
space. In medical imaging the surrounding of tumor may be defined in ROl or in volume for measuring the
size. The region of interest concept is introduced in proposed application in which Primary ROl is
compressed by lossless technique and the secondary region is compressed by lossy technique. JPEG
2000 technique supports ROI Method. The interval in the time and frequency on the waveform is depends
upon ROI. It can be described by given boundaries on an image of an object. The contour or the surfaces
of the physical object is also defined in Region of Interest. An ROI is a form of notation, often associated
with information expressed as text or in the structural form which is categorical or quantitative. For most
medical images stored in hospitals, the significant information is selected over relatively small regions near
5-10% of the entire area. In such cases, the encoding of the regions at higher quality are lesser important
regions. ROI is most commonly used in hospital and medical imaging as a selected portion of 2D, 3D.
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3. Hybrid Compression Method:
The hybrid compression technique is needed for DICOM or ULTRASOUND images to overcome
problem encountered in image processing. Any ultrasound or DICOM image contains three regions viz...
v" Background
v" Primary Region
v' Secondary Region
Here the back ground region represents the part of an image that forms a setting for the main figures
or image or appears furthest from the viewer. Here the parts are located in rear. The primary region is
considered here is the tumor region in the image. Secondary region is the region other than the tumor
parts. Hence the image is to compresse without degrading the quality of the entire image. Here complete
lossless or lossy compression is achieved. The ROl is detected automatically eliminating all other noisy
regions. Depending upon the selected region, a ROl mask is obtained to show which is the tumor affected
region and other than tumor affected regions. ROl based medical image compression through the following
process viz....
Clustering Model for Region Selection:
The MRI brain tumour image is taken as input image for this region based image compression.
The tumour region is selected using K means clustering model. Hence the tumour region is obtained exactly.
The secondary ROI will be extracted through mapping and clustering process.
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Figure 1: Block Diagram for Hybrid Compression Methods
The image other than tumour region (secondary region) to be compressed and transformed using

Lifting wavelet Based transform. In wavelet transform the images are divided into sub band components and
finally the image is divided into four levels of sub band components. The four sub bands components are LL,
LH, HL, HH, and then the image is encoded using SPECK coding for non ROI part. As a result, the bit
streams are obtained. The obtained bit streams are decoded using SPECK decoding to reconstruct the
secondary ROI. In this paper, the performance parameters for Secondary ROI are evaluated and the output is
shown. Finally inverse wavelet transform is taken to decoded coefficients and the decompressed image will
be obtained.
A. Clustering Methods: The K-means algorithm is a step by step process that is used to divide an image into
K clusters. The basic algorithm is:

v' K cluster centres are either picked by random process or based on process of heuristic

v Each pixel in the image is to be assigned to the cluster that reduces the distance between the pixel and

the cluster centre.

v The cluster centres are recomputed by summing and averaging all of the pixels in that group.

v" Repeat steps 2 and 3 until convergence is attained
(e.g. no pixels change clusters)
In this case, distance is the square of the difference or an absolute difference between a pixel and a cluster
centre. The difference is typically based on colour of the pixel, intensity of image, texture position, and
location, or a weighted combination of these factors. K can be selected manually, randomly, or by a heuristic.
B. SPECK: Set partitioning in embedded code Block is based on multi scale 2D DWT and exploits the self-
similarity across scales by using set partitioning. The coefficients are ordered into a  tree structure, called
spatial orientation tree (SOT) after the transformation is completed. The SOT is defined by each wavelet
coefficient (parent) in a certain decomposition scale has either no child (i.e., tree leave) or four children in
the next finer scale and the coefficients in the low-frequency sub band are the tree roots. The SPECK is a most
important image compression algorithm which generates a bit stream from the reconstructed images. The main
characteristics of SPECK is the capability of progressive transmission and embeddedness. The progressive
transmission represents the coefficients with higher magnitude is transmitted first. The Main aim is to
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maintain the significant pixels and exploit clustering of energy in frequency and spatial in hierarchical

structure of transformed image. The mean square error can be extracted at variety of bit rates. SPECK Coding

algorithm contains four functions viz.. process {}, code{}, process I{}, code I{}. Previous work of the system

is to improve the visual quality of embedded coders has applied just noticeable distortion thresholds for

uniform noise in different sub bands to weight the transform coefficients but no distinction made between

coefficients belonging to different activity regions inside a sub band. Hence the noise generated must be
removed from the process.
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4. Result and Discussions:

A. Quality Measures for Image: The Quality of the reconstructed image is measured in terms of mean square
error (MSE) and peak signal to noise ratio (PSNR) ratio. The MSE is often called reconstruction error variance
g2 contains the tumour region and other regions. The input image is first pre processed to remove the
noise and the same the quality should not be degraded. After pre processing, the image is divided into primary
and Secondary ROI by using clustering method. After Partitioning, the secondary image is undergoing Lifting
Wavelet Based Transformation where the image is divided into LL, LH, HL, HH. This process is to be done
to obtain exact compressed image after the transformation process. By using SPECK, the Secondary region is
reconstructed with better performance parameters.

Figure 4.1: Input image
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Figure 4.2: Selected Regions

28



International Journal of Computational Research and Development (IJCRD)
Impact Factor: 4.775, ISSN (Online): 2456 - 3137
(www.dvpublication.com) Volume 1, Issue 2, 2016

Figure 4.3: Image obtained using LWT Figure 4.4: Reconstructed Image
The reconstructed image is only the secondary region which does not have the tumour region
(primary region) which is exactly the image we required. For all the test images the parameters are
evaluated which is shown in the following table.
5. Conclusion:

This paper describes about the ROI based medical image compression. The SPECK coding used here
is to obtain better compression ratio which is improved from 0.9 to 1.6 compared to the existing techniques
without changing the quality of the image. SPECK and AAC are used to get high compression ratio & high
quality image. The future work of this project includes the compression of primary region by using Adaptive
arithmetic coding (AAC) and Non subsampled countor transform (NSCT) technique and hence the
performance parameters are evaluated
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