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Abstract

This paper is application of image processing
techniques for identification of most common
disease i.e. Rheumatoid Arthritis (RA). Till
date there is no proven cure for the disease,
hence close monitoring of the disease is
important in the medical treatment of this
disease. In this paper Fingers and Knee images
of the patient having RA have been analyzed
through Morphological Image processing
techniques. This includes erosion, dilation,
Perimeter determination and Skeletonization.
The processed images find their application in
the field of Medical Science and can be
beneficial for doctors in identification of
disease stages from monitoring point of view.
Keywords:  Rheumatoid Arthritis
(RA), Morphological Image processing,
erosion, dilation, Perimeter determination

and Skeletonization.

1. Introduction

Rheumatoid Arthritis (RA) is a disease, which
is a common, chronic, systemic, autoimmune
inflammatory disease in nature that mainly
affects the joints of the body; basically fingers,
hands, knees and cause disability, premature
morality and chronic ill-health [1]. It targets
synovial joints, in which there is a massive
accumulation of blood-borne cells such as T
cells and macrophages. Blood vessels are
formed to support this new tissue and the whole
mass is called a pannus progressive erosion to
cartilage and bone leads to disability in
patients. RA affects about 0.5% — 1% of the
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population (ratio of female to male patients is
about 3:1).Mainly after the third year of the
start of the 75% of all patients get disabled [2].
The life expectancy of a patient is reduced by 4
— 10 years. Till today there is no proven cure
for the disease, hence close monitoring of the
disease is important in medical treatment of the
disease. There are various methods available
for treatment of the +disease, among which
Joint damage assessment in hand radiographs is
the most frequently used method [2].
Additionally, the sensitive biomarkers of the
disease progression are being developed, so
that the performance of the candidate disease
by the modifying drugs can be quantified in a
short period of time [3].

Signs and Symptoms of Rheumatoid
Arthritis (RA): Since Rheumatoid Arthritis
mainly occurs in the joints of the body, so it
includes the problems involving the other
organs of the body [4].

During the last two decades, traditional
techniques such as bone  ultrasound
scintingraphy, contrast enhanced and most
recently used MR, mainly contrast enhanced
MR, and was used in two ways: firstly for
theearly diagnosis, and secondly for assessing
the effectiveness of the often and the expensive
toxic therapies. ~However, on clinical
background MR remains incompletely accepted
[5] [6]. The major limitations encountered in
early work were its large size of sensors, low
resolution, and the limited power of computers
for the image post processing [7]. The use and
development of imaging biomarkers are now
becoming more critical and important in the
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drug discovery. The Drug administration
(FDA) and US Food report
“Innovation/Stagnation: Challenge and
Opportunity on the Critical Path to New
Medical Products” addresses the recent
slowdown in innovative medical therapies
submitted to the FDA for approval, describes
the most urgent needs for modernizing the
medical product development process - the
Critical Path - to make product development
more predictable and efficient [8]. In this paper,
fully automated, a new, content-based system is
being proposed for the knee bone segmentation
from magnetic resonance images (MRI). The
purpose of the bone segmentation is to support
the discovery and characterization of imaging
biomarkers for the incidence and progression of
osteoarthritis, a debilitating joint disease [9]
[10]. Image Compression is basically a
technique in which unnecessary noise/data is
reduced and is generally referred as Digital
Compression. There are two types of image

compression  techniques:  “Lossless”  or
reversible compression and “Lossy” or
“irreversible  compression” A Lossless

Compression technique is a technique in which
there is no loss of information and image data
while in Lossy Compression technique there is
image transformation, quantification, and
encoding [11].

All these methods work with a common
objective, i.e.,to provide a solution for efficient
automatic medical image segmentation. Now-a-
days the use of wavelet transformation and
morphological transformation are gaining more
attention for segmenting medical images
Morphological ~ transformation =~ combines
geometrical features and edge features to
segment the image. With the wuse of
morphological-based segmentation the problem
of over and under segmentation can be avoided
[12].

2. Methodology

For modification of pixels in an image the
technique known as Morphological image
processing is used. For grayscale image, the
pixels are identified by their binary values i.e. 0
and 1, and for this process is conducted by
using either sophisticated image processing
algorithms or by  less  mathematically
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complicated operations, which includes
erosion and dilation as well as opening and
closing of images. Basically the main purpose
of the Morphological Image Processing is to
remove unwanted artifacts in an image or to
improve image’s clarity. In the presented paper
for the identification of disease, I am using the
techniques of erosion and dilation along with
the combination of Skeletonization and
Perimeter determination. For image
representation of objects of an image, specific
set of pixels called object pixels is used.
Background pixels are white and are
represented separately. By erosion operation,
the conversion of the pixels associated with the
object’s boundary to pixels in the background
is possible, while with the help of dilation
operation, the bordering background pixels can
be changed to the ones that are associated with
the object. Basically erosion process is used
for making the objects smaller and dilation
process is used for enlarging or even for
merging the object.

2.1 Dilating an Image

For dilating an image, the imdilate function is
used. The imdilate function is a function that
mainly accepts two primary arguments i.e. the
input image, which is to be processed (binary,
packed binary image or a gray scale image).For
returning a structuring element an object, either
the strel function is used, or a binary matrix
defining the neighborhood of a structuring
element can be used. The minimum value
afforded by the data type is assigned to the
Pixels beyond the image border. These pixels
are assumed to be set to 0, for binary images
and in case of grayscale images, for the uint8
images; the minimum value is set to 0.
With the help of structuring element b the
Morphological dilation of fimage is given as:
o (f, b)(s, t) = max{f (s —x, t —=y)+b(x, v)/(s —x, t
) €Df;(x, y) €Db}

Where Db and Df mainly are the
domains of the b and f functions, respectively.

2.2 Eroding an Image

For eroding an image, the imerode function is
used. The imerode function mainly accepts two

P AEUMER . g input image. whic
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is to be processed (binary, packed binary image
or a gray scale image).For returning A
structuring element object, either strel function,
or a binary matrix that defines the
neighborhood of a structuring element is used
and for the pixels that beyond the image border
are mainly assigned the maximum value
afforded by the data type. These pixel values
for binary images, are assumed to be set to 1
and for the grayscale images, the maximum
value for the uint8 images is set t0255.
Basically the Morphological erosion of an f
image by the structuring element is given by:
elf, b)(s, t) = min{f (s +x, t +y)=b(x, y)/(s +x, t
+y) €Df; (x, ) €Db}

Where Db and Df are mainly the domains of b
and f functions, respectively.

2.3 Structuring Element

The dilation and erosion functions accept
structuring element objects, called STRELs.
The strel function is use to create STRELs of
any arbitrary size and shape. The strel function
can be of many common shapes, mainly as
periodic lines, disks, diamonds, balls and lines.
Here in this paper I typically chosen a
structuring element which is of diamond,
rectangular and arbitrary shaped. It should be
noticeable that the structuring element must be
of the same shape and size as that of the
object’s input image.

2.4 Combining Dilation and Erosion

For implementation of image processing
operations combination of dilation and erosion
are mainly used, for example, the definition of
a morphological opening of an image says that
it is erosion which is followed by dilation, with
the help of the similar structuring element for
both operations. The related operation, for
morphological closing of an image, is just the
reverse, which consists of dilation followed by
erosion with the similar structuring element.
Skeletonization and Perimeter determination
are which are mainly the two common images
processing operations based on the techniques
of the dilation and erosion. For reducing all
objects in an image to lines Skeletonization is
used, in which the essential structure of the
image is not changed, on the other hand the
Perimeter pixels of the objects in a binary
image is  the operation called Perimeter
Determination. For a pixel that is to be
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considered as a perimeter pixel if it satisfies
both of these criteria i.e. the pixel should be on
and one (or more) of the pixels in its
neighborhood should be off.

3. Results and Discussion

First read the images of Fingers and Knee
having Rheumatoid Arthritis into the
MATLAB workspace than create a structuring
element. For eroding an image, the structuring
element should be is of diamond and
rectangular in shape type and the structuring
element taken should be large enough to be to
be to remove the lines, but it should not be
large enough to remove the rectangles. It
should be contains all 1's, and so on large
contiguous patches of foreground pixels it
should remove everything. Finally for restoring
the rectangles to their original sizes, the eroded
image using the same structuring element is
dilated, SE, will removes all the lines, but also
shrinks the rectangles. The diamond shape
structuring element creates 9x9 matrix, having
all 1’s in diamond shape along with 41
neighbors. Similarly  arbitrary  shaped
structuring element creates a diagonal
structuring element object having 5x5 matrix
having all diagonal element 1, a Flat STREL
object containing 5 neighbors. For enhancing
the performance of Structuring Element
Decomposition, the strel function may break
down the structuring elements to smaller
pieces, a technique is called as structuring
element decomposition.
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Figure 1: Iroded and Dilated Images of Knee
Image 1 Iroded/Dilated-images are generated
due to Rectangular structuring function and 2
Iroded/Dilated-images are generated due to
diamond shape structuring function. Image
sequence (2, 3, and 6) is the skeletonised hand
image.
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Figure 2: Iroded and Dilated Images of Fingers
Image 1 Iroded/Dilated-images are generated
due to Rectangular structuring function and 2
Iroded/Dilated-images are generated due to
diamond shape structuring function. Image
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sequence (2, 3, and 6) is the skeletonised
Fingers image
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Figure 3: Iroded and Dilated Images of Fingers
Image, generated due to arbitrary shaped
structuring function.
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Figure 4: Parameterised Images of Knee and

Fingers.

4. Conclusion and Future Scope

For developing an image technique that will

become fruitful for medical imaging bones. For

those Doctors will not be able to diagnose the
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diseases in the earlier stages, if Rheumatoid
Arthritis  will not be occurring in the earlier
stages, doctors will ask for Ultra Sounds and X-
Rays, again and again. By the work presented
in this paper they will be able to diagnose the
disease in the first X-Ray, MRI and Ultra-
sound. In this paper a radiographic Image
processing based methodology is presented to
Results that are obtained from the clinical trial
data should be providing a  better
understanding. The presented project provides
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