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ABSTRACT: The most frequent kind of joint
inflammation in bones is arthritis. A person with
arthritis has a greater risk of developing early
impairment and joint abnormalities. The damage to
the joints might be minimized with early arthritis
diagnosis and therapy. There are now many
extensively used therapy methods for this disease's
diagnosis. The analysis heavily relies on imaging of
the afflicted joints. The feature extracted from
digital X-ray pictures using a local binary pattern is
used in this paper to explore the classification of
arthritis using KNN and Bayesian classifiers.
KEYWORDS: Arthritis, Therapeutic, (X-rays)

I. INTRODUCTION

An Arthritis refers to a group of conditions
affecting the bone joints. Early impairment and joint
abnormalities result from this. The traditional
approach to assessing the degree of erosion brought
on by arthritis is to radiograph the joint under
investigation. However, the radiographer's expertise
is mostly what determines how well such images
can be analysed to identify erosions. An alternative
solution to the issue covered in this study can be
found by using a computer-aided system to analyse
such photos.The structure of this essay is as follows.
A brief summary of the research that has been done
to diagnose arthritis is provided in Section 11. The
planned system work for arthritis identification is
succinctly described in Section 111. Section IV
discusses the outcomes using the suggested
methodology. Section V discusses the results and
the work that has to be done moving forward.

II.RELATED WORK

The synovial lining and periarticular gaps
are reduced as a result of the erosion of the
ligaments that surround the joints that causes
arthritis. [I1]. This results in bone joints wearing out,
which can cause pain, stiffness, and immobility [2].
There is no cure for this illness. However, the
severity of the disease can be managed with an early
diagnosis and appropriate therapy. The pixel area of
the image will fluctuate with the variations in the
abnormalities in the joints, as according image
segmentation performed using a Euclidean distance-
based technique. [4]. When neural networks were
trained on data from laser pictures, the changes in
soft tissue in the bone joints caused by arthritis
patients could be identified. [5]. The volume of
cartilage will alter as synovial fluid changes. Using
MRI imaging techniques, it is possible to identify
changes in the synovial fluid in bone joints. [6]. In
comparison to automatic and semi-automatic
segmentation approaches, manual segmentation
techniques produce better results when evaluating
changes in cartilage volumes in MRI images.
Radiographic approaches used for the joint space
narrowing study produced superior outcomes to
MRI [7].Furthermore, radiography is the frequently
used approach for detecting arthritis. In comparison
to the image from the plain film x-rays, the data
from a digital x-ray image can be processed, making
it easier to evaluate and compare. [8]. A normal
joint and an arthritis-affected joint can be
distinguished significantly by an algorithm created
utilising KL grade values for X-ray pictures. [9].
Similar results were obtained when the X ray
images were segmented using Hard C Means
algorithm. [l 0]. The rate of inflammation in bone
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joints vary with the physical strain, accidents and
arthritis  This can be observed well using
thermograph images for the above three conditions
[4]. Using thermograph pictures under the three
conditions listed above [4]. Studies that segmented
bone joints in infrared images based on calculation
of mean and mode revealed a considerable
difference between normal and afflicted bone joints.
[I1]. According to some clinical research, the heat
distribution over a specific joint can be utilised to
determine how quickly knee joints are inflamed.
[12, 13, 14].

I11. PROPOSED SYSTEM

Figurel displays the proposed system's
block diagram. The proposed method was developed
utilizing the Local Binary Pattern to extract the
image's features and the K-Nearest Neighbor
Classifier and Bayes Classifier to classify the
severity. Below is a discussion of the above's brief
theoretical background.
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FIGURE 1. Local Binary pattern-based block
diagram of the proposed system

A. Local Binary Pattern (LBP)

The image's grey level structure is used by
the local binary pattern. Over the chosen area of the
image, this pattern operates on a 3x3 window. Over
the window, the bordering pixel values are
contrasted with the center pixel value. A binary code
for the chosen section is created based on this. A
single pixel can yield 28 =256 alternative patterns for
the chosen region of interest on the image because it
is compared with eight different pixels throughout
the window. LBP operator is provided by

22"31 -1, 8))

n=~0
where ic corresponds to the center pixel value in the
window and in is the eight pixels surrounding the
center pixel

LBP(x,,y,

S 0, x = 0Q
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The LBP operator works as follows
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FIGURE 2.Operation of Local Binary Pattern

B. K-Nearest Neighbor (KNN) classifier

An instance-based classifier is the K-
Nearest Neighbor classifier. Based on the nearest
feature in the training space, this classifier categories
the objects. The closest feature between the training
vector and the trained wvector is used for
classification. The group of objects whose accurate
classification is known is referred to as the trained
vector's neighbors. K is given a value of 1 if the
unknown training vector matches the feature vector
in the training space.

C. Bayes classifier

A classifier that categorizes an unknown
pattern using probabilistic means is known as a
Bayes classifier. Given the class variable, the Bayes
classifier presupposes that the presence of a certain
feature of a class is unrelated to the presence of any
other feature. The probabilistic model and the
decision rule are combined in this classifier.

D. Feature Extraction Stage

FIGURE .3. (A) Original Image 3. (B)ROI Image

The periarticular gaps between the bone
joints are mostly reduced as a result of arthritis. This
shrinkage of the joint space is regarded as the work's
key feature vector. The region of interest shown in
Fig.3 (b) is cropped from the actual image to a size
of 200X200. The image shown in Fig.3 (a) is
actually about 1000X 1000 pixels in size. Using
LBP, the features of the image's normal and
abnormal joint spaces are extracted, and they are
then stored in data base I. The photos are divided
into Normal and Abnormal Bone joints using data
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base I. Using LBP once more, the characteristics of
aberrant bone joints are retrieved, and they are then
saved in Data Base 11. Data base 11 is to classify the
bone joints into medium affected and worst affected
joints.

E. Stage of Classification

There are two stages to the classification process.
The test image's features are trained using the
features of previously stored data in database I. The
geometrical KNN classifier uses the distance
between these vectors to categorizes data.

Let's assume that the two positions are u= (x1, yl1)
and V= (x2, y2). Given below is the Euclidean
distance between these two places.

Euclidean Distance(w,v) = (2, =2, + (3, - 3, 2 (2]

The trained vector is denoted by XI, y1, and the
training vector in feature space is denoted by X2, y2.
The kernel distribution function was also utilized for
classification using the Bayes classifier. The
probability density function is discovered using the
kernel distribution. The offered unknown data for the
Kernel | distribution results are based on a finite data
sample. Let (x1,x2, ... xn). Given by is the density
estimator f.

u n
1 e = i X=Xy =
f(x) - Z(Azz(x %) o Zh;» R ) (3)

Where x and xi are the known and unknown
vectors in training space, respectively, and k is the
kernel, 1 is the smoothening function. The unknown
data is divided into normal and abnormal cases based
on how closely the vectors are spaced. The aberrant
features are trained using the pre-stored features in
database-1l to determine the severity of the
abnormality. The results are given below.

IV. RESULTS

Digital X-ray images of the knee were used
in the studies to verify the created algorithm. The
method was tested using 50 samples in total. 35
photos with improper joint spacing are used for
testing, and 15 photographs with normal joint
spacing are used. A total of 19 photos with
moderately affected joints and 16 images with
severely impacted joints are included in the 35
abnormal joint spacing. Table.l lists the classifiers'
accuracy based on the feature collected from bone
joints' joint spacing using LBP.

TABLE I. Comparison of Classification Rate of Knn
Classifier and Bayes Classifier

Bayes Classification |
KNN Classifier ayex Classification

Joint Spaciog in Classification rate bhek

images )
(%) (

Normal 7143 66.67

Ahoormal 9143

1 7% 8750
Medsum 9375 LIE

Worst o 74

V. CONCLUSION

The approach was based on extraction of
features using Local binary Pattern and classifying
them using the Euclidean distance as the distance
measure to find the closeness between the training
and the learned vector. As classifiers, KNN and
Bayes classifiers are employed. Table.1 shows that
KNN classifier outperforms Bayes classifier in terms
of classification rate. This is because KNN classifier
classifies patterns based on the majority of the
similarity between patterns but the Bayes classifier
needs exact pattern for classification. However, the
method needs to be tested with additional distance
metrics, which is thought to be the next stage of the
work.
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