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________________________________________________________________________________

ABSTRACT 

               This paper describes the planning of an easy, affordable microcontroller based mostly vital 

sign instrument with alphanumeric demonstration output. Vivacious sign of the topic is measured from the 

finger victimisation sensors and also the rate is then averaged and displayed on a text based most-

ly alphanumeric display. The alphanumeric display of the centre beat monitor shows the beat per minute. 

The detector half consists of sensing components, LDR (light dependent resistor) and LED(light emitting 

diode),a comparator module, an occasional pass filter. Heart beat is detected by the sensing components and 

also the comparator produces Associate in Nursing augmented right-angled wave output. The comparator 

output is given to an occasional pass filter and also the filter output is fed to 1 of the digital inputs of PIC 

16F877a kind microcontroller. The microcontroller  production anchorages drives the alphanumeric display 

 

Keywords PIC16F877a, SENSOR, MICROCONTROLLER, Light dependent resistor, light emitting diode 

 

INTRODUCTION : 

        Heart rate activity is one in every of the important parameters of the human vascular system. the 

guts rate of a healthy adult at rest is around seventy two beats per minute (bpm). Athletes unremarkably have 

lower heart rates than less active individuals. Babies have a far higher rate at around a hundred and twen-

ty strides, while older kids have heart rates at around ninety pace. the guts rate rises step by 

step throughout exercises and returns slowly to the remainder price when exercise. the speed once the heart-

beat returns to traditional is a sign of the fitness of the person. 

rate is just and historically measured by putting the thumb over the subject’s blood vessel pulsation, and feeling 

,temporal order and numeration the pulses typically in an exceedingly five period of play. rate (bpm) of the top-

ic is then found by multiplying the obtained variety by twelve. This methodology though easy, isn't correct and 

might offer errors once the speed is high. additional refined ways to live the guts rate utilize electronic tech-

niques. Electro-cardiogram (ECG) is one in every of oftentimes used and correct ways for measure the 

guts rate. ECG is a chic device and its use for the activity of the guts rate solely isn't economical. 

Low-cost devices in the form of wrist watches are also available for the instantaneous measurement of 

the heart rate. Such campaigns can give truthful measurements but their cost is usually in excess of several hun-

dred dollars, making them uneconomical. Most hospitals and clinics in the UK use integrated devices designed 

to measure the heart frequency, blood compression, and malaise of the theme. Though such campaigns are bene-

ficial, their rate is regularly high and beyond the reach of individuals. 

Low-cost devices within the style of carpus watches also are out there for the fast measuring of the cen-

tre rate. Such devices will offer correct measurements however their price is typically in way 

over many hundred  green backs, creating them uneconomical. Most hospitals and clinics within the United 
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Kingdom use integrated devices de-signed to live the centre frequency, compression, and temperature of the 

topic. though such devices are helpful, their price is typically high and on the far side the reach of people. 

                                                                                                

BLOCK DIAGRAM 

Infrared RX 

 

 

 

 

 

  

 Infrared TX              

Figure shows the diagram of the projected device. Basically, the device consists of associate de-

gree semiconductor diode associate degreed an LDR. The transmitter-sensor try is clipped on one in all the fin-

gers of the topic. The semiconductor diode emits actinic ray to the finger of the topic. The LDR detects 

this ray and measures the modification of blood volume through the finger artery. This signal, that is within 

the style of pulses is then amplified and filtered fitly and is fed to a affordable microcontroller for analysis 

and show. The microcontroller counts the amount of pulses over a set interval and therefore obtains the cen-

ter rate of the topic. many such readings are obtained over a famous amount of your time and therefore 

the results are averaged to offer a additional correct reading of the centre rate. The calculated rate is displayed 

on associate degree digital display in beats-per-minute within the following format:  

Rate = nnn metronome marking  

wherever nnn is associate degree whole number between one and 999. 

CIRCUIT DIAGRAM: 

The circuit diagram of the measurement device is shown in Figure. The circuit basically consists of an opera-

tional amplifier, a low-pass filter, a microcontroller, and an LCD. The functioning amplifier is set for higher 

standards of improvement. All through the laboratory trials it was found necessary to use a low pass filter in the 

circuit to filter out any unwanted high frequency noise from neighboring apparatus. The cut-off occurrence of 

the filter was selected as 10Hz. The output period response of the amplifier and filter circuit is pulses. The out-

put of the amplifier and filter circuit was fed to one of the digital inputs of a PIC16F877a type microcontroller. 

The microcontroller output ports drive the LCD as shown in Figure. The circuit works after a push-button 

switch connected to RA4 port of the microcontroller is hard-pressed.      
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PCB LAYOUT: 
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 MICROCONTROLLER 

 

 

 

 

 

 

 

 

APPLICATION: 

· Digital Heart Rate monitor 

· Patient Monitoring System 

· Bio-Feedback switch of robotics and solicitations 

CONCLUSION : 

               The design of a low-cost microcontroller based device for measuring the heart pulse rate has been de-

fined. The stratagem has the improvement that it can be used by non-professional people at home to measure the 

heart rate easily and safely. 

The device can be enhanced in certain areas as listed below:  

• A graphical LCD can be used to display a graph of the change of heart rate over time  

• Sound can be added to the device so that a sound is output each time a pulse is received.  

• The maximum and minimum heart rates over a period of time can be displayed.  
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• Serial output can be attached to the device so that the heart rates can be sent to a PC for further online or of-

fline analysis.  

• Warning or abnormalities (such as very high or very low heart rates) can be displayed on the LCD or indicated 

by an LED or a buzzer. 
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