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Abstract- Parkinson’s disease is a progressive disease of the nervous system caused due to the dysfunction and break down 
of nerve cells in the brain called neurons. Various studies revealed that, about 90 percent of the people with Parkinson’s 
disease experienced changes in their voice or ability to make speech sounds. Main goal of this paper is to automatically 
detect whether the person is affected by Parkinson’s disease using voice. The classifier used here is support vector machine 
with linear kernel. Accuracy of the classification depends on the voice data samples, voice features and their number. Six 
voice features are used and 99.6% accuracy is achieved. Less the number of voice features more accurate will be the system. 
Database consisting of 40 healthy and 40 Parkinson’s voice samples are used. The experimental results reveal that the 
combination of feature extraction and support vector machine with linear kernel give promising results for the diagnosis of 
Parkinson’s disease. 
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I. INTRODUCTION 
 
Parkinson’s is a condition that has been known since 
long time. James Parkinson described Parkinson’s 
disease (PD) in 1817 and the disease was named after 
him. PD is recognized as the second most common 
neurodegenerative disorder after Alzheimer’s disease 
[1]. It is estimated that 7 to 10 million people 
worldwide are affected with Parkinson’s disease. PD 
progresses with age. Men are one and half times more 
likely to have Parkinson’s than women [2]. PD is 
caused by damage of nerve cells in the brain called 
neurons. These nerve cells produce chemical known 
as dopamine. Dopamine sends signals to part of the 
brain that controls body movement. When nerve cells 
in the brain breakdown enough dopamine is not 
produced. Therefore a lack of dopamine results in 
abnormal nerve functioning, inability to control body 
movements. PD may be passed on genetically from 
family members. It may also be caused due to certain 
toxins in the environment. Scientists have suggested 
that internal or external toxins may destroy 
dopaminergic neurons. Toxins that may cause PD 
includes manganese, carbon disulfide, carbon 
monoxide and other pesticides [3].  
 
Tremor is the first symptom of Parkinson’s. Initially 
tremor occurs in finger of one hand. It spreads 
throughout whole arm over time. Tremor occurs 
when the limb is at rest or when held in a stiff 
position. It may also occur in lips, feet or tongue. 
Other symptoms may include digestion problem, 
depression, low blood pressure, imbalance, leg 
discomfort, temperature sensitivity, difficulty in 
swallowing, chewing and speaking [1]. Diagnosis of 
Parkinson’s disease is a difficult process. No 
laboratory tests are available for detection of 
Parkinson’s disease. At early stages its symptoms 
resembles other medical conditions. To exclude other 
medical conditions blood tests, MRI(Magnetic 

Resonance Imaging), PET Scan(Positron Emission 
Tomography), SPECT(Single Photon Emission 
Computed Tomography) are done. Signals like EEG, 
speech and gait have been used for diagnosis of 
Parkinson’s. PD detection using voice signal is the 
earliest, easiest and most non-invasive technique. 
Detection can be done at an early stage of disease, 
since vocal cord disorder starts early. Parkinson’s 
patient’s voices have some abnormal deviations and 
extra oscillations. It could be considered as the most 
reasonable way for detection of Parkinson’s disease.  
 
Max little and his colleagues developed software to 
differentiate healthy and Parkinson’s patients using 
voice signal and achieved the accuracy of 91.4% with 
SVM classifier [4]. Classification of Parkinson voice 
data and normal data using multilayer perceptron 
neural network and SVM with linear and non-linear 
kernel function with accuracy of 90% [5]. Sakar and 
kursun combined mutual information measure with 
SVM and achieved classification accuracy of 92.75% 
[6]. Using Artificial Neural Network method with 
data sets of 23 features, 93.2% accuracy was 
achieved. 70% data was used for training and 30% 
data for testing [7]. Guo et al used genetic 
programming and expectation maximization (EM) to 
diagnose PD with accuracy of 93.1% [8]. Li et al 
developed fuzzy-based non-linear transformation 
method along with SVM; accuracy of 93.47% was 
obtained [9]. Astrom and koker used parallel neural 
network model obtained accuracy of 91.2% [10]. 
Polat used the fuzzy c-means (FCM) clustering 
feature weighting (FCMFW) along with k-nearest 
neighbor classifier with accuracy of 97.93% [11]. 
Spadoto et al used evolutionary based method along 
with optimum-path forest, 84.01% performance was 
obtained [12]. 
 
In this paper feature extraction and classification is 
used to classify healthy and Parkinson patient. 
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Classifier used here is SVM with linear kernel and 
accuracy of 99.6% is observed. 
 
II. DATASET 
 
Voice dataset is composed of 80 subjects out of 
which 40 are healthy and 40 are Parkinson subjects. 
Dataset was collected from NIMHANS (National 
Institute of Mental Health and Neurosciences). Voice 
signals were recorded using microphone. Ages of 
subjects range from 20-80 years. 
 
III. PROPOSED METHOD 
 
Proposed method is shown in Fig 1. 
A. Data Acquisition 
In order to analyse the speech signal for PD detection 
first step is to record speech. In this paper, voice is 
recorded for 14 seconds using microphone. Acquired 
speech signal is ported into MATLAB. Recorded 
speech is observed in the form of waveform in 
MATLAB. This recorded signal is used for 
processing in further steps. 
 
B. Pre-Processing 
The recorded speech signal contains noise and 
speech. Hence, noise is removed in this step. Voice 
frequency band ranges from 300-3400Hz. Recorded 
speech signal is band pass filtered for 800-3400Hz. 
Speech signal in the frequency range 800-3400Hz is 
used for further processing.  
 
All the positive and negative values in the signal are 
converted into absolute values through the process of 
rectification in MATLAB. The presence of negative 
values will reduce the feature value and hence make 
classification of disorder impossible, which results in 
wrong diagnosis of disorder. 
Envelope of the rectified signal is taken to observe 
the periodicity in the signal, envelope of the signal is 
obtained using Butterworth filter. 
 
C. Feature Extraction 
Before the acquired speech signal is used for 
classification it often undergoes a feature extraction 
process. The purpose of the feature extraction process 
is to reduce the dimensionality of the acquired signal 
that is passed to the classifier, as this increase the 
classifier’s robustness. Here in this paper six features 
are determined in MATLAB.  

1. Mean  
2. Standard deviation 
3. Energy 
4. Kurtosis 
5. Autocorrelation 
6. Shimmer 
 

D. Classification 
Classifier analyses numerical properties of various 
signal features and organizes data into categories. 

There are various classifiers which provide good 
result. ANN (Artificial Neural Network), SVM 
(Support Vector Machine), HMM (Hidden Markov 
Model) and GMM (Gaussian Mixture Model) are 
mostly used in speech processing applications [13, 
14, 15]. Classification algorithms involve two phases 
of processing, training and testing. Classifier used 
here is SVM with linear kernel. It provides good 
classification result. SVM classifies the given data by 
finding the best hyperplane. It separates the data sets 
of one class from the data sets of other class. The best 
hyperplane here means the one with largest margin 
between two classes. SVM is defined in terms of 
support vector approach. Support vectors are data 
points that are lying closest to the separating 
hyperplane. In this diagnosis system features of 40 
Normal and 40 Parkinson voice datasets are fed to 
SVM for classification of healthy and Parkinson 
patients. 
 
IV. RESULTS 
 
MATLAB GUI for proposed system is developed for 
easy interpretation of the final diagnosis and analysis. 
Table I shows the operations associated with the GUI 
buttons. Fig 2(a) is the recorded speech signal of 
healthy person. Fig 2(b) shows the features extracted 
from the speech signal. Fig 2(c) shows the classified 
result. Fig 3(a) is the speech signal of Parkinson 
patient. Fig 3(b) shows the features extracted from 
the Parkinson signal. Fig 3(c) is the classified result 
as Parkinson. 
 
CONCLUSION 
 
In this paper, a diagnosis system is developed for 
detection of Parkinson’s disease using speech signal. 
This method is based on combination of feature 
extraction and SVM classifier with linear kernel. This 
system makes the diagnosis process computerized, so 
less human intervention is required. 99.6% accuracy 
is achieved with 6 features. More the number of voice 
datasets more accurate will be the system and the 
system provides good classification results. 
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Fig 1. Block Diagram of Proposed method 

 
TABLE I. Operations of GUI buttons 

 
 

 
Fig 2(a). Speech signal of healthy person 
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Fig 2(b). Features obtained from normal speech signal 

 

 
Fig 2(c). Classified result as normal 

 

 
Fig 3(a). Speech signal of Parkinson person 
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Fig 3(b). Features obtained from Parkinson speech signal 

 

 
Fig 3(c). Classified result as parkinson 

 
 
 
 

 
 

 
 
 
 
 
 

 
 
 


