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Abstract- Voice medium is the most primitive and natural form of communication known to human civilization. Vocal
communication is an essential skill required in man’s professional as well as personal life for expressing feelings,
earning livelihood, and in other day to day social interactions. There are certain medical conditions which affect the
voice patterns of patients affected by those disorders. People suffering from pathologic voices have to face many
difficulties in their daily lives. The Voice Pathological disorders are associated with respiratory, nasal, Asthma,
Depression, Stress etc. A voice disorder can be defined as a problem involving abnormal pitch, loudness or quality of
the sound produced by the larynx. A person may lose his/her voice even when no physical damage is apparent or
present. Stress or psychological issues can cause a person to become hoarse or even lose the voice
temporarily.Acoustic voice analysis can be used to characterize the pathological voices. This dissertation report
presents the classification of stressed persons and normal persons with the aid of voice signal recorded from the
patients. Simulation results show differences in the parameter values of healthy and pathological persons. Then an
Optimum feature vector is prepared and K-means classification algorithm was implemented using MATLAB for data
classification. The 98.2143% accuracy and 80.3571% precesion was obtained. Voice analysis basically deals with the
decomposition of voice signal into voice parameters for processing the resulted features in desirable application.
Key Words – Voice analysis, Stress, acoustic parameters, K mean algorithm.
I.
INTRODUCTION
Vocal communication skills are among the fundamental characteristic necessary for the healthy survival of human
body in society [1]. 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. Emotions have been recognized to be an important aspect of
human beings [2]. Spoken language comes from our inside. There are some factors such as mood, emotion, physical
disturbances, and further practical information contained in speech signals. With increasing demand for speech
technology systems, there is an increasing need for rectification of emotion and other typical effects. In some cases, it
becomes very important to detect the emotional state of person (stress, fatigue) from his/her voice. The apperception of
human stress remains a major challenge in computational field. Stress [3] is generally defined as a strain upon a bodily
organ or mental power. Stress is a normal physical response to events that makes you feel endangered or upset your
balance in some way. Depending upon its duration and intensity, stress can have short term or long-lasting effects. Stress
results in emotional instability, loss of performance, depression and anxiety, voice disorders, blood pressure
(hypertension), premature death [4].
II.
STRESS AND HYPERTENSION
Stress is a normal part of life. But too much stress can lead to emotional, psychological and even physical
problems including heart disease, high blood pressure, and chest pains. Stress can cause hypertension [5] through
repeated blood pressure elevations as well as by stimulation of the nervous system to produce large amounts of
vasoconstrictions hormones that increase blood pressure. Factors affecting blood pressure through stress include white
coat hypertension, job strain, race, social environment, and emotional distress. Furthermore, when one risk factor is
coupled with other stress producing factors, the effect on blood pressure is multiplied. Overall, studies show that stress
does not directly cause hypertension, but can have an effect on its development. A variety of non-pharmacologic
treatments to manage stress have been found effective in reducing blood pressure and development of hypertension,
examples of which are meditation, acupressure, biofeedback and music therapy. Recent results from the National Health
and Nutrition Examination Survey indicate that 50 million American adults have hypertension (defined to be a systolic
blood pressure of greater than 139 mm Hg or a diastolic blood pressure of greater than 89 mm Hg). In 95% of these
cases, the cause of hypertension is unknown and they are categorized as "essential" hypertension. Although a single
cause may not be identified, the general consensus is that various factors contribute to blood pressure elevation in
essential hypertension. In these days of 70 hour work weeks, pagers, fax machines, and endless committee meetings,
stress has become a prevalent part of people's lives; therefore the effect of stress on blood pressure is of increasing
relevance and importance. Although stress may not directly cause hypertension, it can lead to repeated blood pressure
elevations, which eventually may lead to hypertension.
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III. FEATURES AND CLASSIFICATION METHODS
In this research, the recorded voice database is used. The voice database includes 42 voice recording from 7
normal females, 7 normal males, 7 stressed females, 7 stressed males, 7 hypertensive females, 7 hypertensive males.
Speech record database consists of following words (“hum sab ek hein”) [6]. Acoustic analysis was performed using
PRAAT Software programme. The following parameters were analyzed: Pitch (Hz), DVB (%), and Jitter (frequency
perturbation – local, %), Shimmer (amplitude perturbation – local, %), Harmonic to noise ratio (HNR - db).
IV. IMPLEMENTATION AND PROPOSED WORK
In this research, the recorded voice database is used. The voice database includes 42 voice recording from 7
normal females, 7 normal males, 7 stressed females, 7 stressed males, 7 hypertensive females, 7 hypertensive males.
Speech record database consists of following words (“hum sab ek hein”). Acoustic analysis was performed using
PRAAT Software program. The following parameters were analyzed: Pitch (Hz), DVB (%), and Jitter (frequency
perturbation – local, %), Shimmer (amplitude perturbation – local, %), Harmonic to noise ratio (HNR – db).
V.
FEATURE EXTRACTION TABLE OF NORMAL FEMALES
The recorded voice of 7 normal females is given as input to the PRAAT software various features of voice are
extracted from PRAAT [8]. The values of different extracted parameters like maximum Pitch, minimum Pitch, Mean
Pitch, S.D, Jitter, Shimmer, Degree of Voice Breaks, Harmonic to Noise Ratio are clubbed and shown in table 1.
Table-1 Feature extraction table of 7 normal females.

VI. FEATURE EXTRACTION TABLE OF NORMAL MALES
The recorded voice of 7 normal females is given as input to the PRAAT software various features of voice are
extracted from PRAAT. The values of different extracted parameters like maximum Pitch, minimum Pitch, Mean Pitch,
S.D, Jitter, Shimmer, Degree of Voice Breaks, Harmonic to Noise Ratio are clubbed and shown in table-1
Table -2 Feature extraction table of 7 normal males.

VII. FEATURE EXTRACTION TABLE OF STRESSED FEMALES
The recorded voice of 7 normal females is given as input to the PRAAT software various features of voice are
extracted from PRAAT. The values of different extracted parameters like maximum Pitch, minimum Pitch, Mean Pitch,
S.D, Jitter, Shimmer, Degree of Voice Breaks, Harmonic to Noise Ratio are clubbed and shown in table-2.
Table-3 Feature extraction table of 7 Stressed females.
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VIII. FEATURE EXTRACTION TABLE OF STRESSED MALES
The recorded voice of 7 normal females is given as input to the PRAAT software various features of voice are extracted
from PRAAT. The values of different extracted parameters like maximum Pitch, minimum Pitch, Mean Pitch, S.D, Jitter,
Shimmer, Degree of Voice Breaks, Harmonic to Noise Ratio are clubbed and shown in table -4.
Table-5 Feature extraction table of 7 Stressed males.

IX.

PROPOSED MODEL

Fig 1: Layout of the dissertation work.
X.
RESULTS
Stressed vs. Normal female samples
Table-6 shows training dataset of 7 normal females and table-7 shows the prediction data vector of Stressed females.
a) Actual
Table-6 Training Dataset
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b) Predicted
Table-7 Prediction Dataset

K-means Classification
K-means classification of training dataset and predicted dataset is done with the help of MATLAB.
Table-8 K-means Classification of Training and
c) Prediction dataset

d) Clustering

Fig 2 Clusters of training and predicted dataset
From figure 2 it is clear that white circles shows the training data vectors and colored circles indicate predicted data
vectors. From table-8 it is clear that the first 7 samples are of actual dataset. And the next 7 samples are of predicted
dataset. After applying K-means algorithm to these samples clusters are formed for eg. The first patient of predicted
dataset lies near to the 4th patient of actual dataset as shown in clustering Figure 2.
XI. CLASSIFIER PERFORMANCE
In order to test the classifier performance, several measures namely, accuracy, sensitivity, specificity, precision,
are considered. These measures are calculated from the measures true positive, true negative, false positive, false
negative. The percentage of positive predictions that are correct.
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Table -9 Defining Classifier Performance Measures
Measure
Formula
Meaning
Accuracy
(TP + TN) / (TP
The percentage
+ TN + FP +
of predictions
FN)
that is correct.
Precision
TP / (TP + FP)
The percentage
of positive
predictions that
is correct.

Fig 3 Classifier Performance results
XII. CONCLUSION
Characterizing pathological voice using efficient acoustic analysis have been the focus of a number of research
studies in past. The research work presented in this paper successfully demonstrated the usefulness of some basic features
in classifying normal and highly stressed persons. After applying K-means algorithm using MATLAB accuracy of
98.2143 and precision of 80.3571 are obtained. Highly stressed persons have different values of acoustic parameters than
healthy one. These observations can be used further in various medical applications. Also, further research can be done to
develop algorithm to diagnose Stress using voice.
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