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Abstract—  

Our Project objective is to model a device in clinical 

diagnosis, which will replace for more complicated more expensive and 

large size diagnostic equipment. Our project results in easy operation, 

less cost and compact size. The existing system which is used to find the 

parameters such as Fetal heart rate (FHR), Intra Uterus Pressure 

(IUP), Fetal movement and Maternal Contractions.  
Echo cardiogram scan is used for the detail 

study about the fetal heart function in mother’s womb, which is 

more expensive and more complicated. Our proposed system is based 

on auscultation methodology. High sensitivity microphone is used to 

record the heart function and to detect the anomalies of acquired 

fetal heart signal using effective signal processing method. 

 
Keywords — Auscultation, Intra Uterus Pressure (IUP), Fetal 

Heart Rate (FRT). 

 
 
This method is used to find the valve functioning of fetus 
accurately. 

 
II. PROPOSED METHOD 

 
To detect the anomalies of fetal heart when the 

fetal heart beat range is abnormal using auscultation methodology 

over microphone and to avoid redundant scanning. 

The following details are the technical 

details which are used in this method. 
 
BLOCK DIAGRAM:  

 
 

I. INTRODUCTION 

 
Electronics in medical field especially clinical 

diagnosis plays a vital role. This project is based on auscultation 

methodology in gynecology applications. Auscultation is used to 

find the functioning of heart and lung with their rhythmic sound 

by the stethoscope. This has been slowly developed by electronics 

engineers by recording the heart sound and converted into digital 

then displayed for analysis. This device is known as digital 

stethoscope, now available in market.  
The rhythmic sound is generated by four valves 

of the heart. The normal pattern of the rhythm is stored in data 

base of the system. The newly acquired heart sound is getting 

compared with these rhythms. The result is an interpretation of the 

heart function report in graphical form. This device is known as 

Vi-scope. It is also available in market.  
This project deals with diagnose of 

the heart function in the mother’s womb. To acquire the fetal heart 

sound in the mother’s womb, high sensitivity microphone is used. 

Here, electret microphone is chosen as per our required 

specification. The acquired signal is getting processed in Matlab. 

Then the final output is to detect the anomalies of fetal heart. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
DIAPHRAGM  

A Diaphragm is a plastic disc or 

bell (hollow cup) used to acquire heart sound. If the diaphragm is 

placed on the patient’s body, heart sound vibrates the diaphragm, 

creating acoustic pressure waves which travel up the tubing to the 

listener's ears. If the bell is placed on the patient’s body, the 

vibrations of the skin directly produce acoustic 
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pressure waves traveling up to the listener's ears. The bell 
transmits low frequency sounds, while the diaphragm transmits 
higher frequency sounds.  

The Diaphragm is used to acquire fetal heart 

sound. The fetal heart sound vibrates the diaphragm. The 
vibrated heart sound from the diaphragm is given to the 

microphone.  
MICROPHONE: 
 

The microphone converts sound signal into an 

electrical signal. It consists of two metal plates separated by 

granules of carbon. One plate is very thin and faces outward, 

acting as diaphragm which vibrates when it is struck by sound 

waves. When the diaphragm vibrates, it causes other 

components in the microphone to vibrate. These vibrations are 

converted into an electrical current which becomes the audio 

signal. Direct current passes through the two plates and the 

changing resistance results in changing current. The current 

then passes through a telephone system to change the sound 

into an electrical signal. Carbon microphones were known for 

their high output level performance, low impedance and 

reasonably low cost.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Function of microphone 

 
Here microphone is used to acquire the fetal heart 

sound from the pregnant women. The sound signal is 

converted into electrical signal. The converted electrical signal 

is given as input to the amplifier. 

 

AMPLIFIER:  
An amplifier is that amplifies low-power 

audio signals (signals composed primarily of frequencies 
between 20 - 20 000 Hz, the human range of hearing) from the 

electret microphone.  
The acquired fetal heart sound is not much 

audible to get clear output. So, here we are using amplifier to 
increase the sound level.  

The microphone output is in terms of 

 
 
millivolts. So we have to amplify the signal in terms of volts 
by using inverting amplifier. 

 

Inverting Amplifier  
It is used as an amplifier from any sensor 

depends upon the feedback resistance.  
The amplifier output in terms of voltage will 

be.  
Vout Rf/ Rin)Vin 

COMPARATOR:  
A comparator is a circuit which compares the 

signal voltage applied at one input of the op-amp with a known 

reference voltage at the other input. It is basically an open-loop 

op-amp with output ±Vsat= Vcc. It can be seen that the change in 
the output state takes place with an increment of the input only  
up to 2mV. This is the uncertainty region where output cannot be 
directly defined. This region is due to input off-set voltage and off-
set null compensating technique can be used to eliminate this. In 

practical sVrefis obtained by using a 10kΩ potentiometer which 

forms a voltage divider with the supply voltage V
+
 and V

-
with the 

wiper connected to the negative input terminal.  
The output from the 3 stage amplifier may have 

some noise. Those noises can be reduced by using diode and 
capacitor. 

 

PIC MICROCONTROLLER:  
In this project 16F877A PIC microcontroller is 

used. The ADC is in built in 16F877A PIC microcontroller. 
The analog output of the amplifier is directly fed into analog 

port of the PIC microcontroller.  
Various microcontrollers offer different kinds of 

memories. EEPROM, EPROM, FLASH etc. are some of the 
memories of which FLASH is the most recently developed. 

Technology that is used in pic16F877 is flash technology, so 

that data is retained even when the power is switched off. Easy 
Programming and Erasing are other features of PIC 16F877A. 
 

 

SPECIAL FEATURES OF PIC MICROCONTROLLER: 
CORE FEATURES: 

 High-performance RISC CPU.

 Operating speed: DC - 20 MHz clock input.

 Low-power, high-speed.

 Only single 5V source needed.

 Operating voltage range: 2.5V to 5.5V.

 Source Current: 25 ma.
 Low-power consumption.

 
PERIPHERAL FEATURES: 

 10-bit multi-channel Analog-to-Digital converter.
 

Here 16F877A PIC microcontroller is used.  
ADC:  

The input given to microcontroller through 
the ADC. The Analog to digital conversion is performed in 

ADC 0809. The Analog amplified input is given to pic 
microcontroller in which ADC is in built. The analog to digital 
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converter is used to convert the input analog signal to 
corresponding digital signal. The converted digital output is 
given to microcontroller. 

 

LCD DISPLAY:  
Liquid Crystal Display has 16 pins in which 

first three and 15
th

 pins are used for power supply. 4
th

 pin is RS 
(Register Selection) if it is low data and if it is high command will 

be displayed. 5
th

 pin is R/W if it is low it performs write 

operation. 6
th

 pin act as enable and remaining pins are data lines.  
The LCD display is interfaced to display the 

fetal heart beat range continuously.  
RS–232C SERIAL DATA STANDARD:  

RS-232C specifies 25 signal pins and it 
specifies that the DTE connector should be a male, and the 
DCE connector should be a female.  

Here 9 pin D type female connector is used. 
It is used to interfacing the pic microcontroller with PC system.  
LEVEL LOGIC CONVERTER (MAX 232):  

The microcontroller is interfaced to PC by 
level logic converter. MAX 232 IC performs this function. 

AT89C51 provides one serial port in which 10
th

 act as receiver 

and 11
th

 pin act as transmitter. The microcontroller output is 
converted to +12v and -12v from by voltage doublers circuit in 
level logic converter and this output is connected to 9 pin D 
type connector through this PC is interfaced. 

 

The MAX 232 is nothing but level logic 

converter which is used to interface the controller with PC. The 

controller input and output is the TTL logic level. But PC 

accepts only RS 232 logic. The MAX 232 is used to convert 

the TTL logic to RS 232 logic and vice versa. That is 0v 

represent +12v and 5v represent -12v respectively.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figue 2. Interfacing MAX 232 with PC 

 

WAVEFORM ANALYSIS WITH MATLAB:  
The digital signal from PIC microcontroller 

will be interfaced with PC system using RS232 (9 pin D type 

connector). Here Matlab program can be written for detecting 

the irregularities of fetal heart. The fetal heart beat range is 

 
 

120-160 beats per minute. The fetal heart is normal within 

this range. The anomalies can be detected when the fetal 
heart beat range is abnormal. Waveform will be display 

using Matlab program. Using this waveform the 
irregularities of fetal heart is detected.  

The waveform can be taken as handouts.  
Various ranges of fetal heart beat is taken and 

analyzed below: 
 

 

When the fetal heart beat range is in between 120-160 bpm  
normal Signal 
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(Fetal heart beat range : 122) 
 

 

When the fetal heart beat range is not in between 120-160 

bpm 
 

Abnormal Signal  
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(Fetal heart beat range: 174) 
 

 

ADVANTAGE OF PROPOSED METHOD:  
 It is simple method to detect anomalies of fetal heart 

during prenatal stage.

 Avoids unnecessary scanning during pregnancy.

 It is comfortable for patient.

 Easy to use.

 No need of coupling medium.
 

 

IIICONCLUSION:  
This project is used to detect the anomalies of fetal 

heart during prenatal stage without any problem to the pregnant 

women. The normal fetal heart beat range is 120-160 beats per 

minute. Anomalies can be detected when the fetal heart beat range 

is abnormal (not in between 120-160bpm). The various ranges of 

fetal heart beat can be taken. The electret microphone 
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is used during 18
th

 week of pregnancy to acquire fetal 

heart sound clearly. Then it is processed and finally it 
can be shown in the form of waveform. The waveform 
from Matlab coding is used to analyze the P, Q, R, S, T 
of the waveform and detect the anomalies of various 
ranges of fetal heart beat. 
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