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Abstract: Parkinson Disease (PD) seems to become one of the 

most prevalent neurological disorders of the twenty first century. 

Parkinson Disease is known to be an incurable disease because 

the clinical motor symptoms appear at later stages of the disease 

and the condition of patients at that point has become 

deteriorated. Moreover, the situation is further impaired by the 

lack of any diagnostic procedures or bio-markers for early 

evaluation of disease. Some recent studies on Parkinson Patients 

have concluded that the voice irregularities are the few very early 

appearing symptoms of Parkinson Disease. In this paper the voice 

analysis techniques are implemented to classify the Parkinson 

Patients on the voice parameter scales. The voice parameters 

which are realized in this approach are frequency, amplitude, 

pitch and formant, by applying Cepstral voice analysis algorithms. 

Besides providing patients 

Index Terms: Parkinson, PRAAT, Voice Parameters Etc 

I. INTRODUCTION 

  Parkinson's disease (PD) is one of the most prevalent and 

pandemic neurodegenerative disorders that impair the 

control-coordination mechanism of nervous system, motor 

responses and expressive skills of the patient's body. 

Parkinson's disease was named after an English surgeon 

James Parkinson, who was first to characterize the disease 

extensively in his publication an essay on Shaking Palsy in 

1817. Parkinson Disease is known to be an incurable disease 

because the clinical motor symptoms appear at later stages of 

the disease and the condition of patients at that point has 

become deteriorated. Moreover, the situation is further 

impaired by the lack of any diagnostic procedures or 

biomarkers for early evaluation of disease. Parkinson's 

disease is called as progressive and chronic disorder because 

it lingers for years, with each passing day the health of the 

patient getting worse. Parkinson's disease is commonly found 

in elderly people, particularly persons above the age group of 

50. With the increase in the healthcare facilities more number 

of people worldwide is reaching this age in their lives, so the 

number Parkinson's patients are growing with the rate as 

never before. According to the National Health Service 

reports in the USA alone, approximately one million adults 

are thought to live with Parkinson's disease and one and half 

million Parkinson's patients are present in the United 

Kingdom.  
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The Michael J. Fox Foundation, a leading research 

organization of Parkinson Disease has stated that more than 

five million population of the whole world has been suffering 

from Parkinson's disease and prevalence will double over the 

next two decades. 

   Vocal communication skills are among the fundamental 

traits necessary for the healthy survival of a human being in 

society. The voice media being the earliest way of 

communication known to humans since their evolution has 

always been a subject of interest for scientific studies. The 

individuals with voice irregularities have to deal with many 

hardships, even with basic routine tasks of their regular lives. 

These deviations in a person's voice with reference to normal 

voice patterns are called as Voice pathologies. Such Voice 

pathologies are caused by certain medical disorders which 

directly or indirectly affect the vocal organs of body's 

biological system [12]. There is a lot of work going on in 

developing some suitable procedures to diagnose these voice 

related ailments. Nowadays, analysis and diagnosis of vocal 

disorders have become an important medical procedure. 

Thus, the Voice Analysis has emerged as an important area of 

study for its various applications in medical as well as 

engineering sciences. Voice analysis basically deals with 

extraction of some fundamental parameters from voice signal 

for further using suitable techniques. Voice analysis measures 

primarily focus on developing models to evaluate human 

verbal communication capabilities. The earliest attempt of 

this type was an idea of mechanical mimic of the human vocal 

apparatus by Wolfgang von Kempelen in 1791 [68]. Charles 

Wheatstone [67), 40 years later constructed a machine based 

on Kempelen's hypothesis. Present researchers have 
exploited vast aspects of voice signal due to the advancements 

in digital technology that have equipped the speech 

pathologists with highly versatile, fast, powerful and low cost 

digital processors. Moreover, voice being a time-varying 

signal has all the signal information present in its time 

variable characteristics.  
   Voice analysis involves the transformation of voice signal 

into a set of signals or a set of parameters with an objective to 

simplify the voice signal to extract features directly pertinent 

for different applications and to suppress redundant aspects of 

the signal. These techniques assist medical professionals to 

study and diagnose the voice signals with ease. Voice analysis 

can be done either in the time domain or in the frequency 
domain. The time domain waveform of voice signal carries all 

the auditory information like phonemes, syllables, prosody 

levels,  
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etc. while the frequency domain represents the spectral 

characteristics of the voice signal such as frequency, pitch, 

etc. Voice Interactive Biometric systems and Speech 

Recognition technology are renowned medical applications 

of voice analysis systems. 

II. MATHODOLOGY 

The figure 1. summarizes the layout of all major steps 

involved in this work to yield the objectives.  

 

Figure 1: Flow Chart of Methodology Used 

III. RESULTS AND DISCUSSIONS 

3.1. Results 

This chapter presents the results of voice analysis technique 

implemented for studying Voice Dysphonic in Parkinson’s 

patient’s (Perceptual analysis) and discriminating   people 

with Parkinson (PWP) from control subject on the basis of 

extracted voice features (parametric analysis).These, voice 

features can be measured by using voice analysis techniques. 

Parametric analysis is performed in PRATT. The result part is 

further divided and explained below: 

3.1.1. Parametric Analysis for discriminating the PWP  

The significance of parametric voice analysis is the extraction 

of voice features that contain all the auditory information as 

well as the spectral characteristics for discriminating the 

People with Parkinson (PWP) on the basis of extracted voice 

parameters. The features that are extracted are: frequency, 

pitch, voice intensity, formant, speech rate and pulse 

functions like Jitter (local), Jitter (local, absolute), Jitter (rap), 

Jitter (ppq5), Jitter (ddp), Shimmer (local), Shimmer (local, 

dB), Shimmer (apq3), Shimmer (apq5), Shimmer (apql l), 

Shimmer (dda) and Harmonic coefficients.  

The extracted voice parameters can be describe in detail as 

follow:  

Frequency: The frequency is extracted from the Spectrogram 

which provides a visual representation of voice in the form of 

the frequency variation with time of the resonance of a sound 

or series of sounds. Spectrograms are also called Voiceprints 

or Voice grams. The spectrogram of a signal s(t) can be 

represented mathematically as the squared magnitude of the 

Short-Time Fourier Transform of the signal s(t), as:  

Spectrogram (t, w) = |STFT(t, w)|2      3.1 

 Pitch: Pitch is defined as relative highness or 

lowness of voice. Pitch plots the perceived range 

of high versus low fundamental frequency of a 

person's voice. Pitch of the normal human voice 

is around the 2000-5000 Hz. Fundamental 

frequency (F0) is mathematically stated as:  

F0= 1/T, where T is fundamental period 4.8 T is 

define as: x(t) = x (t+T).                 3.2 

 Voice intensity: Vocal intensity is the major voice 

parameter, function of the amplitude of vibrations 

produced by vocal cord and pressure of the 

subglottic air stream. The Voice Intensity Level 

can be expressed mathematically as: 

L = 10 log(I / Iref),      3.3 

 Formant: Formants are defined as the spectral peaks 

of the sound spectrum of the voice. In speech 

science, formant is used to mean an acoustic 

resonance of the human vocal tract. A formant is a 

concentration of acoustic energy around a particular 

frequency in the voice signal. Formants exist in 

multiple values, each at a different frequency, 

roughly one in each l000 Hz band. The formants 

from resonances produced in the vocal system of 

body. Thus, an individual can vary the vocal 

frequencies with the help of "articulator parts" 

resulting in changing the dimensions of the 

resonance cavities in the vocal tract. It is measured 

as peak amplitude in the frequency spectrum of 

voice given by coefficient of variation:  

CV= [1/n2 (xi-x) 2]/x-2,                                  3.4    

           where n is number of peaks measured, xi is individual 

amplitude value and fl is peak amplitude value. 

 Speech rate: The Speech rate measures the speed of 

speaking in words per unit interval. The normal 

averaging rate of speech in humans is about 100 to 

125 words per minute. Speech rate is part of the 

paralanguage of speech along with loudness and 

pitch. It conveys attitude and emotion.  

 Pulse: The Pulse is an important feature for voice 

analysis which plots visible part of the sound wave.  
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The Pulse shows multiple intonation about the voice 

measurements as: Jitter (local), Jitter (local, 

absolute), Jitter (rap), Jitter (ppqS), Jitter 

(ddp),Shimmer (local), Shimmer (local, dB), 

Shimmer (apq3), Shimmer (apqS), Shimmer (apql l), 

Shimmer (dda) and Harmonicity of the voiced parts.  

 Jitter: Jitter defines variation in the pitch of voice. 

Jitter is the undesired deviation hum true periodicity 

of a voice signal. Jitter may be observed in 

characteristics such as the frequency of successive 

pulses, the signal amplitude, of signals. Jitter is 

computed as the average absolute difference 

between the successive periods of fundamental 

frequency divided by the average period . 

 Shimmer: Shimmer defines variation in loudness of 

voice. This is measured as the average absolute 

difference between the amplitudes of consecutive 

periods, divided by the average amplitude.  

 Parameter generation in PRAAT: The parameter 

generation procedure involves the loading of the voice 

input into the PRAAT tool installed in Windows7 

operating system as wave file. PRAAT tool decomposes 

the voice signal into pulses of short time windows to 

extract the desired voice parameters of signal. These 

parameters. The generated values corresponding to each 

extracted feature in tables stood as base in distinguishing 

the People With Parkinson (PWP) from those of control 

subjects. Thus the voice parameters analysis on PRAAT 

platform is an efficient tool discriminating the People 

With Parkinson (PWP) from control subjects and 

generated positive results. 

 

Figure 2(a):Visual presentation of healthy voice sample 1 

on PRATT window which shows (i) input voice sample, 

(ii) frequency spectrum (grey colour), (iii)Pitch(blue), (iv) 

Vocal Intensity(green), (v) Dominal analysis of vocal 

signal or Formant (Red) 

 

Figure 2(b):Visual presentation of healthy voice sample 2 

on PRATT window which shows (i) input voice sample, 

(ii) frequency spectrum(grey colour), (iii) Pitch(blue), (iv) 

Vocal Intensity(green), (v) Dominal analysis of vocal 

signal or Formant(Red) 

 

Figure 2(c):Visual presentation of healthy voice sample 3 

on PRATT window which shows (i) input voice sample, 

(ii)frequency spectrum(grey colour),(iii)Pitch(blue), 

(iv)Vocal Intensity(green), (v)Dominal analysis of vocal 

signal or Formant(Red) 
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Figure 2(d):Visual presentation of Parkinson affected 

voice sample 1 on PRATT window which shows (i) input 

voice sample, (ii) frequency spectrum(grey colour), 

(iii)Pitch (blue), (iv)Vocal Intensity(green), (v) Dominal 

analysis of vocal signal or Formant(Red) 

 

Figure 2(e):Visual presentation of Parkinson affected 

voice sample 2 on PRATT window which shows (i) input 

voice sample, (ii)frequency spectrum(grey 

colour),(iii)Pitch(blue), (iv)Vocal Intensity(green), 

(v)Dominal analysis of vocal signal or Formant(Red) 

 

Figure 2(f):Visual presentation of Parkinson affected 

voice sample 3 on PRATT window which shows (i) input 

voice sample, (ii)frequency spectrum(grey 

colour),(iii)Pitch(blue), (iv)Vocal Intensity(green), 

(v)Dominal analysis of vocal signal or Formant(Red) 

IV. CONCLUSION 

The broad aim of this work is to study the Parkinson’s disease; 

its etiology, pathology, symptoms; effect of Parkinson’s 

disease on patient’s voice and to avail an efficient tool for the 

diagnosis Parkinson’s disease. Parkinson’s disease has been 

an epidemic since the last decade due to the absence of 

evaluation test. Being an old age disorder its patients are 

growing day by day as ever because of improving healthcare 

facilities and decreasing mortality rate. So there is a need of 

some clinical tool and assessment procedure to 

diagnose PD early, so to leave the patient in state to 

receive timely and proper treatment. The statistical 

data from Parkinson research studies have implicated 

the presence of vocal impairment in majority of PD subjects 

and struggle faced by the PD patients due to these voice 

pathologies. . This had inspired a great deal of research in 

biomedical engineering for developing clinical tools to 

evaluate pathological voice patterns. This work entitled 

“Discrimination of People with Parkinson (PWP) Disease on 

the basis of Voice Parameter Analysis” has been mostly 

implemented on PRAAT, an virtual computer operated 

phonetics application. This dissertation work has been helpful 

in enriching the knowledge about various aspects of Voice 

Analysis and applications of voice analyzing tools in our daily 

lives. Voice analysis involves the transformation of voice 

signal into a set of parameters with an objective to simplify 

the voice signal to extract desirable features.  
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The major challenge in analyzing voice signal is the 

time-varying nature of voice that contains all the useful 

information as its time variable characteristics. The PRAAT 

works on the principle of short-time window analysis which 

allows the grasping of these distinguished time-varying 

features of voice, in order to ease the tasks of understanding, 

comparison, modification, and resynthesis. Thus, PRAAT 

tool Voice can be used by speech pathologists and medical 

professionals to study evaluate and diagnose the quality of the 

patient’s voice signal on the basis of measurable features.  

The results achieved in this dissertation work are given as a 

record for future reference. This dissertation report has been 

prepared by keeping in mind the ease of non disciplinary 

reader and anyone can extend this work by finding 

information about each and every step involved from the 

report. This topic of dissertation work projects an 

interdisciplinary approach. It involves the application of the 

electronic voice processing measures in the field of 

biomedical signal processing. It is really an immense pleasure 

to contribute something for such a noble cause of enhancing 

diagnosis procedure for a fatal health ailment. It can be said 

that, “Efforts always yield good results.”  
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