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Abstract—  Parkinson’s disease is the second common neurological 

disabling disease in which it is people have difficulty in doing 

activities like speaking, writing, and walking. With the increase in 

the severity of the disease, the patient's voice gets more and more 

deteriorated. In the recent past, speech, gait and EEG signals have 

been investigated for the detection of Parkinson’s disease. Thus, 

for building the telemonitoring and telediagnosis models for 

prediction, the speech analysis has been tremendously increased. 

Deep learning (DL) techniques have been used as a part of 

discovery for the efficient classification of Parkinson’s disease 

(PD). The proper interpretation of speech signals is one of the 

important classification problems for Parkinson’s disease 

diagnosis. In this paper, we revise a deep neural network for the 

Parkinson's disease prediction using voice data. 
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I. INTRODUCTION 

Parkinson’s disease (PD) is a neurological 

disorder which deteriorates the motor functions [1] 

as well as non-motor functions of the body which 

includes speech disorders [2]. Dr. James Parkinson 

describes it as a shaking palsy [3]. Out of the world’s 

total population, over 10 million people are 

diagnosed with Parkinson’s disease according to the 

survey done by American Parkinson Disease 

Association (APDA) [4] and is considered as the 

second largest neurological problem after 

Alzheimer’s disease. It is commonly seen in elder 

aged people; whose age is over 60 [5].  

The cause, as well as cure of Parkinson’s disease, 

is yet unknown [6, 7], but it can be treated through 

medication during its earlier stages which offers a 

significant mollification of symptoms [8].  

The primary symptoms of this disease are 

difficulty in movement, stiffness in body parts, poor 

balance [9] tremor, voice impairment, and 

bradykinesia. 

Researchers have shown that 90% of people with 

Parkinson have speech problems and vocal 

impairment [10, 11] which are considered to be the 

earliest indicators for the disease. Thus, the first 

symptom that can be found in analyzing the PD 

subjects is the degradation of voice. With an increase 

in the severity of the disease, the patient’s voice gets 

more and more affected. The vocal tremor, 

monotone, hoarseness, reduced loudness, 

breathiness, and imprecise articulation [12] are some 

of the vocal impairment symptoms. 

With an increase in the severity of the disease, the 

patient’s voice gets more and more affected. The 

vocal tremor, monotone, hoarseness, reduced 

loudness, breathiness, and imprecise articulation [13] 

are some of the vocal impairment symptoms. Using 

the continuous vowel phonations or running speech, 

the level of local impairment can be evaluated [14].  

The symptoms of this disease are instigated by the 

death of certain brain cells that produce 

neurotransmitters such as dopamine, serotonin, and 

acetylcholine [15]. The loss of dopamines causes 

urinary problems, depression, dementia, anxiety, 

weight loss, and sleep disturbances. The diagnosis of 

PD from voice impairments is very popular because 

the telemonitoring and telediagnosis systems that are 

established on voice signals are very economical and 

can be used easily, and thus the physical visits of PD 

subjects to clinics are lowered, which in turn reduces 

the workload on medical personnel. 

II. SYSTEM DESCRIPTION 

In latest years, there has been rising attention in the 

progress of tele-diagnosis and tele-monitoring 

methods for Parkinson’s disease based on evaluating 

the motor system disorders. As around 90% percent 

of Parkinson’s disease patients have some type of 

vocal disorders in the earlier stages of the disease. 

Latest Parkinson’s disease tele-diagnosis techniques 

spotlight on the recognition of the vocal impairments 
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from sustained vowel phonations or running speech 

of the subjects.  

The advancements in deep learning and their 

applications in the field of health diagnosis have 

been very encouraging, therefore providing a better 

way for healthcare and also in the early detection of 

many diseases. Large databases of clinical data are 

accessible. The secondary use of these medical 

databases for prediction purposes involving deep 

learning has fueled the excitement of health experts.  

Research studies have shown that voice is an early 

marker for PD detection. PD is the second-largest 

neurological problem. Over one million people are 

suffering from this disorder in North America alone 

and this number is increasing day in and day out in 

an aging population as suggested by various research 

studies particularly in the people whose age is 60 or 

above. 

The PD diagnosis generally consists of three steps 

that include data pre-processing, extraction of features 

and classification [16]. In the data pre-processing step, 

the segmentation of speech signals with time windows 

is performed. To eliminate the noise from the speech 

signals, they are subjected to filtering. In the feature 

extraction step, the extraction of several features is 

done from each segment that was obtained from the 

data pre-processing step. This step is considered to be 

an important step in diagnosing the people suffering 

from PD efficiently by analyzing their speech signals.  

Finally, the classification is done in the last step. The 

classification method performance has a strong impact 

on the method that is used for extracting the features. 

Therefore, choosing the right classification method is 

also a key issue which needs to be maneuvered in 

diagnosing the people suffering from PD. 

III. REVIEW OF DIVERSE TECHNIQUES 

From time to time, there have been several notable 

attempts done by various researchers to develop 

techniques for predicting Parkinson’s disease in 

subjects. The diverse techniques related to subject are 

described below:   

A. Machine Learning Algorithms 

Various studies have shown that machine learning 

algorithms outperformed the human expert analysis in 

the field of medical diagnosis. In this section various 

machine learning algorithm is compared. The 

performance of different methods in order to diagnose 

the PD very effectively is summarized in table 1. 

 
Table 1: Survey of Machine Learning Algorithms 

 
Author    

 

Technique  Accuracy 

(%) 

Little et al (2009)  SVM 91.4 

David Gil A. et al (2009)  SVM 93.3 

Resul Das (2010)  NN 92.9 

Ipsita Bhattacharya et al 

(2010)  

Linear SVM 65.2 

R.Arefi Shirvan et al (2011)  k-NN 98.2 

Uma Rani et al (2012)  SVM(RBF) 87.5 

A.Ozcift et al (2012)  IBk 96.9 

B.E Sakar et al (2013)  Linear SVM 85 

Mohammad Shahbakhi et al 

(2014)  

SVM 94.5 

Achraf Benba et al (2015)  Linear SVM 91.1 

Achraf Benba et al (2016)  Linear SVM 90 

Salama A. Mostafa et al 

(2018)  

Random 

forest 

99.4 

Diogo Braga et al (2018)  Random 

forest 

99.9 

Richa Mathur et al (2019)  k-NN + 

AdaBoost 

91.2 

Amin ul Haq et al (2019)  SVM 99 

C.O. Sakar et al (2019)  SVM(RBF) 86 

I.Nissar (2020)  XGBoost 95.3 

K. Akyol (2020)  ELM 83.7 

C.D. Anisha et al (2020)  AdaBoost 94 

T. Tuncer et al (2020)  k-NN 96.8 

B. Deep Learning Algorithms 

Various author suggested a deep neural network 

(DNN) for the diagnosis of PD. The prediction of PD 

is accomplished by using a DNN. It has multiple 

hidden layers, an input layer and an output layer. The 

input layer is simply called a fan-out layer, as no 

computation is done by this layer. The hidden layers or 

computational layers transform the given input into 

output by mathematical manipulations. 

The accuracy comparison of detection of PD using 

these algorithms is depicted in table 2. 

 
 Table 2: Survey of Deep Learning Algorithms 

 
Author    

 

Technique  Accuracy 

(%) 

Ali H. Al-Fatlawi et al (2016)  DBN 94 
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Alex Frid et al (2016)  CNN 83.6 

Abdullah Caliskan et al (2017)  DNN 

classifier 

86.09 

Savitha S. Upadhya et al (2018)  NN classifier 98 

Srishti Grover et al (2018)  DNN 81.6 

Chitra Rajagopal et al (2019)  NN classifier 99.4 

IV. CONCLUSION 

Deep Learning is a prevailing learning tool which 

has much to offer to neurologists, health experts and 

data scientists as well. In recent times, there are vast 

contributions of deep learning methods used to the 

different kinds of medical data. The relevance of deep 

learning has gained traction in various fields. A deep 

learning approach is adding value to the decision-

making problems in the domain of healthcare.  

In our paper, we have presented diverse algorithm 

for PD detection which involves the use of a deep 

neural network. The accuracy comparison of various 

techniques is presented in table 1 and table 2.  
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