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Abstract

An electrocardiogram (ECG) is a test that records the electrical activity of the heart. ECG is also used to
measure the rate and regularity of heart beats and can be correlated to blood pressure measurement.
This paper describes a technique of the determination of systole and diastole cycle duration from the
RR-cycle as well as effect of systole and diastole cycle variation on heart beat rate using speech
parameters. The formant F2 and F3 characterize different emotional states like anger and fear. One
heart beat includes one systole and one diastole cycle. In an electrocardiogram, electrical systole of the
ventricles begins at the beginning of the QRS complex. Diastolic variation occurs after the systole cycle.
RT interval describes systole cycle duration. The ECG, and the speech sample of several informants
have been recorded simultaneously to obtain the required relationship.

Key Words

Formant Frequency, RR- Cycle, Systole cycle, Diastole cycle

Introduction

As the formant frequencies reflect the intricate features like physical or psychological features
of human body[1-6]. The formant analysis can provide useful information about our important
body organs like brain, heart, nervous system[3,4,6,] . F2 and F3 formant frequencies reflect
the anger and fear emotional states. [1,2,4].
A. Background : As previous work has been done to determine the RR-cycle in the state of
anger and fear[2]. Previous work describes the heart beat feature extraction from vowel
speech signal [4].
B. Blood Pressure
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Our heart pumps the blood in our body with some pressure[3,4]. Blood pressure (BP) is the
pressure exerted by circulating blood upon the walls of blood vessels and is one of the
principal vital signs. When used without further specification, "blood pressure" usually refers
to the arterial pressure of the systemic circulation. During each heartbeat, BP varies between a
maximum (systolic) and a minimum (diastolic) pressure.

Heart contracts to achieve a maximum blood pressure as required for proper circulation in our
body. This pressure is called systolic blood pressure and the duration is called systole cycle.
After the systole cycle completed the heart comes in the relaxing position by exerting minimum
blood pressure called diastolic blood pressure. This resting period of heart is called diastole
cycle. The systole and diastole cycle duration make one RR cycle duration (0.8 sec.).
Electrocardiogram (ECG) is a measure of the functioning of human heart The ECG pattern
comprises of P, Q, R, S & T components as shown in the lower curve in Figl.[1] .Since one RR
cycle has duration of (0.6-0.8) sec. in normal persons at rest. And the heart beats @ 60-80 beats
per min [7,8]. Cardiac cycle (0.8sec) can be divided into three stages as follows-

1. diastole (relaxation 0.6 sec)
2. atrial systole (contraction of atria 0.06 sec)
3. ventricular systole (contraction of ventricals 0.2sec)

In an electrocardiogram electrical systole of the ventricles begins at the beginning of the QRS
complex. Cardiac Diastole is the period of time when the heart relaxes after contraction in
preparation for refilling with circulating blood. Ventricular diastole is when the ventricles are
relaxing, while atrial diastole is when the atria are relaxing. Together they are known as
complete cardiac diastole[7,8].

During ventricular diastole, the pressure in the (left and right) ventricles drops from the peak
that it reaches in systole. When the pressure in the left ventricle drops to below the pressure in
the left atrium, the mitral valve opens, and the left ventricle fills with blood that was
accumulating in the left atrium.The standard ECG along with Blood Pressure waveform is
shown in Figure 1.

Figurel. Standard ECG With Blood Pressure Waveform([9]
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Methodology

The ECG of the several informants have been recorded. At the same time the utterances of
Hindi consonants of same informants were recorded through a microphone and subjected to
digitization. Further the formant frequency analysis has been carried out with a DSP Tool
(PRAAT) to obtain the various formant frequencies [2] and F1, F2 and F3 formant frequency
vs utterances duration response is plotted to observe the RR-cycle in the state of anger and
fear[4,10-15] .

Since QRS complex corresponds to the systolic cycle & RT interval describes diastolic
cycle[7,8]. The observation table ,Table 1 provides the systolic and diastole cycle duration in
the normal state and in the state of anger and fear.

The heart beat is a rthythmic contraction and relaxation of its atria and ventricles which occurs
at an average rate of 72 times a minute[16]. Since one RR cycle has duration of (0.6-0.8) sec. in
normal persons at rest. And the heart beats @ 60-80 beats per min. In the state of Anger and
Fear the heart beat of the person increases due to the decrease in the RR-duration[17,18]. Heart
beat rate changes during exercise, fever and emotional & psychological conditions[19,20].

Table 1. Determination of diastole and systole duration from RR-cycle

S | Ag | Medica | RR cycle in Systole cycle in Diastole cycle in
. le 1 Different mental states | Different mental Different mental
N | Yr | Conditi | (sec) states (sec) states (sec)
S on
Norm | Anger | Fear | Nor | Anger | Fea | Norma | Anger | Fe
al mal r 1 ar
1 |25 | Normal | .89 75 g4 1 .29 .29 28 | .60 46 46
2 | 32 | Normal | .76 .70 .69 | .26 27 27 | .50 43 42
3 |34 | Normal | .75 .69 .68 | .25 25 27 | .50 44 41
4 | 23 | Normal | .85 .80 .60 | .28 .26 29 |.59 .54 31
5 | 34 | Normal | .82 78 g2 .29 .26 29 | .53 .52 43
814 744 .686 | .274 | .266 28 | 544 478 40
Avg. 3
Heart Beat Rate 75 80.64 | 874
Per min. 6

Result & Conclusion

From the observations it becomes possible to determine the diastole and systole duration from
the RR- cycle through speech parameter in the state of anger and fear . The present work
provides the variation in systole and diastole duration in the state of anger and fear . The
variation in heart beat rate shows the effect of anger and fear on heart. As the physiological
study shows that the anger and fear emotions can be dangerous for heart up to some extent .The
proposed framework provides the facility to observe the effect of anger and fear on the heart.
This method can be very useful in the remote areas where availability of clinical expertise is
Very poor.
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