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Abstract: Parkinson's disease (PD) one of the movement disorders which
occur in the neurological activities, but the diagnosis of disease is quite
challenging. Sometimes the diagnosis methods are difficult at the time of
considering a motor and non-motor symptoms in PD patients. But it is
highly risk to manage PD patients in medical management. To enhance
that lot of research are focused on Machine Learning algorithmsfor long
term approaches. Further this paper contributes different classification
algorithms like K- Nearest Neighbour and Random Forest for continuous
analysis of Parkinson’s disease using accuracy, sensitivity, and specificity.
Also, it concluded that Radom Forest gives 10% accuracy than KNN
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I. INTRODUCTION

Parkinson’s disease (PD) is a neurological
disorder which cause serious disability and reduce
the quality of life [1].The features of cardinal
motor and the response to the dopaminergic
therapy are the characteristic signs of PD. The
neuro physiological characters related
toParkinson's disease (PD) are studied the whole
brain using magneto encephalography within the
motor system. The accuracy of clinical diagnosis
is around 80 to 90 % [2]. In the analysis of MEG
the aim of motor networks are spatially limited to
the motor cortex which is performed in the source
space. The MEG helps the frequency-specific
neural oscillations for PD patients and analysing
the mechanisms of hallucinations in PD patients.
The MEG with unimodel Visual Hallucination
(VH) and compared with  multimodal
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hallucination and without hallucination PD
patients. The MEG data of PD patients are
recorded using 306 channels (102 magnetometers,
204 gradiometers) with the sample frequency
range of 1250Hz [3].

1. LITERATURE REVIEW

Abbasi et.al [4],proposes the spectral analysis
measures in unilateral DBSfor both 130 Hz and
340 Hz. It leads to reduce the power of alpha and
beta over both sensor motors. These recordings
aredone by the day after surgery when the eyes are
in closed condition and motor improvement was
analysed without correlation. Luoma
et.al[5],assigns the alpha lowering and beta band
during DBS ON, it occurs when the eyes are open
at the rest state.

Airaksinen et.al[6], suggests the modified STN-

DBS coherence of CMC with inconsistent
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correlation motor improvement, and large inter
individual variability. Hirschmann et.al[8],analyse
the PD DBS patients in the age of 11 to 26 for
retinal sources coherent with oscillations. It
consists of two bands alpha band and beta band.
In Alpha band, the Ipsilateral temporal regions are
located, in beta band Ipsilateral adjacent premotor
cortex and sensor motors are located.
HeinrichsGraham et.al[9], proposes the PD (DRT
OFF) vs. controls with the help of spectral
analysis significantly at lower beta band in
bilateral motor regions. The FC get increased
significantly between the motor and cortices are
partially normalized by DRT. HeinrichsGraham
et.al[10],suggests the amplitudes response which
affects severely to the PD patients who are all
affected from right-dominant disease.

Jha et.al [11], contributes the coherence between
alpha and beta band at the age of 9 to 25. In Alpha
band, the coherence occur in between the
posterior brain stem and PPN. In Beta band the
coherence appears between SMA and primary
motor cortex, PPN and medial frontal wall.
Krause et al[12], proposes the tACS motor cortex
with 20 Hz beta frequency, but it does not
supported for 10 Hz, because it attenuates the beta
band during isometric contraction and reduced the
amplitude performance of a finger tapping in PD
patients. Further, the performance of PD patients
controls on motor sequence acquisition and there
is no difference in beta power band during random
presentation. In addition, theta activity are very
less training data which related toinference
susceptibilityand cortical motor regions [13].

Oswal et.al[14], describe thealpha band are
located in between the temporal cortical areas and
STN to reduce thecontinuous movement of eye in
PD patients. Then the degree of suppression is
significantly high at the stage of ON DRT than
OFF DRT.TeWoerd et.al, have demonstrated the
comparable auditory entrainment as controls for
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PD patients. Hence, the defect of PD patients are
concerns with the help of motor circuits only.

I1l. DATA COLLECTION

In this study, the dataset are collected by various
sources from 84 patients. In that, 64 patients are
male and 20 are female. In 20 control subjects -
8are male and 12 are female. Likewise, each
datasets are converted intopattern of time series
and the training datasets are worked
throughmachine learning algorithms. Finally, it
acquires in terms of accuracy, sensitivity and
specificity was observed with respective datasets.

IV. MACHINE LEARNING
ALGORITHMS

K — Nearest Neighbour (KNN)
K — Nearest Neighbour (KNN) is a simplest
classificationalgorithm that can able to
analysedifferent objects that related to the nearest
training samples and it classifies new
datasetshased on the similar values. These training
data are labelled and their classes can be specified.
In the tested stage, unlabelled data aregiven as
input and the classifier generates the list of the k
nearest data points tothe testing point which there
IS no need to distribution of data.
Random Forest
Random Forest is a supervised learning method. It
has capability tomerge the data for high
stabilityand accurate results are obtained with
multiple decision trees. It has ability to reduce the
over fitting, then it handlesthe capability of
missing data also it can manage the huge amount
of datasets with dimensional values.

V. RESULTS AND EXPERIMENTAL ANALYSIS
The experimental analysis of Parkinson’s disease
was observed by various algorithms like KNN and
Random Forest using number of iterations.
Finally, the accuracy, sensitivity, and specificity
are done through respective datasets that are
tabulated as below.
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Table. I  Experimental analysis of KNN and Random Forest Algorithms
Number of
Algorithms Iterations 2 4 6 8 10 Average
Accuracy 85 88 89 90 92 83
KNN Sensitivity | 63 | 75 | 90 | 89 85 85.2
Specificity 50 89 95 92 100 88.7
Accuracy 90 90 90 91 90 90.2
Random Forest
Sensitivity 95 92 95 100 96 925
Specificity 100 93 98 95 100 97.1
100
8 95
=
© 90
2
: 85
o
o
zZ 80
75
KNN Random Forest
W Accuracy 83 90.2
B Sensitivity 85.2 92.5
Specificity 88.7 97.1

Fig. 1 Performance analysis of Parkinson’s disease using Machine Learning Algorithms

The performance analyses graph as shown in Fig.2.
It observes the values of accuracy, sensitivity, and
specificity which obtained from the machine
learning algorithms like KNN and Random Forest.
Hence, Random Forest gives 10% more accurate
results than KNN.

VI. CONCLUSION

Parkinson's disease (PD) is one of the movement
disorder which occur in the neurological activities,
but the diagnosis of disease is quite challenging.
However, this paper represents the experimental
analysis on PD using machine learning algorithms
such as K — Nearest Neighbour and Random
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Forest.From the results, it can observed that random
forest gives better accuracy than KNN. Further, in
terms of sensitivity and specificity the radom forest
performs better than the conventional algorithms.
Finally, the Random forest reports 10% accuracy
than KNN algorithm. Developed intelligent
Parkinson’s disease Diagnostic System using EEG
has an accuracy of 95%.
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