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Abstract: The design and development of microcontroller based heart beat rate, blood pressure, body temperature 

measurement using fingertip, monitoring them all at once is a costly process. In this paper, a low cost and portable 

method is proposed and implemented to measure heartbeat, blood pressure and temperature from human body using the 
microcontroller device with LCD output. Heart rate of the subject is measured from the finger using infrared sensors. 

Blood pressure using wrist band and temperature by temperature sensor.  The heart rate is a parameter most 

significance to medicine, physics and many other fields. The heart rate is closely related to the function and status of 

the human heart. More than two million people are at high risk of having heart attack. It would be helpful if there was a 

way for these people to monitor their heart. So, we have a problem. That is the way our project focuses on how we can 

utilize this problem and find a solution. The heart rate of a person is different depends on the age. The most heart rate 

measuring tools and environments are expensive and do not follow ergonomics. Here heart is measured by employing 

the pulse method i.e. blood flow in to the finger. Heart rate for healthy person is around 72 beats per minute, babies 

have a around 120 bpm, older children have heart rate at around 90 bpm. 
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I. INTRODUCTION 

 

The heart rate monitor is personal monitoring device that 

allows subject to measure their heart rate in real 

time.Heart rate measurement is one of the most important 

parameters of human cardiovascular system. This project 

explains how a single chip microcontrollercan be used to 

analyse heart rate bit signals in real time.A compact sensor 

is used to monitor the heart beat in analog form. 

Temperature sensors and heart beat sensors is connected 

monitor the patient condition. To check the condition of 
the patient we required thermometer.  

The Hardware and software design are oriented towards a 

single-chip microcontroller-based system. The specialist at 

a distance can monitor the patient condition so that we can 

savethe life. This system is to be available at reasonable 

prices. The heart rate of a person is different depends on 

the age. The most heart rate measuring tools and 

environments are expensive and do not follow 

ergonomics. 

 

II. BLOCK DIAGRAM 

 
The heart rate monitoring system includes the following 

blocks as shown in figure1. The Hardware and software 

design are oriented towards a single-chip microcontroller-

based system. The design and development of 

microcontroller based heart beat rate, blood pressure, body 

temperature measurement using fingertip, monitoring 

them all at once is a costly process. In this paper, a low 

cost and portable method is proposed and implemented to 

measure heartbeat, blood pressure and temperature from  

 

 

human body using the microcontroller device with LCD 

output.  

 

 
Fig1.Block diagram of system 
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III.CIRCUIT DIAGRAM 

 

The proposed circuit diagram of heart rate monitoring 

system is given below. It includes transmitter as well as 

receiver section as shown in figure 2. 

 

IV. HARDWARE REQUIRED 

 

 Microcontroller AT89C51 

 LCD 

 Power supply 

 Sensors 

 Buzzer 

 

 
Fig2. Circuit Diagram of system 

 

III.  PROPOSED SYSTEM 

 
Figure 1shows the block diagram of heartbeat 

measurement device. It consists of microcontroller, power 

supply, memory, buzzer, LCD display .There are mainly 

two parts of the  

 

 
Fig.3 Flow chart 

 

System one is transmitter and the other one is the receiver. 

In the transmitter, we have heart beat sensor, blood 

pressure sensor and the temperature sensors. The LED 

emits infrared light into the finger. The photo-transistor 

detects this light beam and measures the change of blood 

volume through the finger artery. This signal, which is in 
the form of pulses is then amplified and filtered and is fed 

to a low-cost microcontroller for analysis and display. The 

microcontroller counts the number of pulses over a fixed 

time interval and thus obtains the heart rate of the 

subject.The calculated heart rate is displayed on an LCD 

as beats per minute. We used LM 35 temperature sensor 

for measure  body temperature,which is placed in contact 

with human body. Microcontroller measure the 

temperature value form LM 35& transalate into degrees 

fahernheit & Celsius& output is display on LCD. Blood 

pressure is used to measure force of the blood.For healthy 
person range between 110/70 &120/80,at that time force 

of blood as the heart relaxes. The force of the blood is 

greater than 120/80, this may indicate hypertension. 

 

IV. SYSTEM SOFTWARE 

 

 Keil compiler: 

The keil C 51 C Compiler for the 8051  
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Microcontroller is the most popular 8051 C 

Compiler in the world. 

Features- 

Interrupt functions may be written in C 

Full use of the 8051 register banks. 

Complete symbol and type information for source- 

Level debugging. 

 

 Proteus: 

Proteus is a software for microprocessor simulation, 
schematic capture and printed circuit board(PCB) design. 

It is developed by labcenter Electonics.  

 

VII.   ADVANTAGES 

 

1. Bridging the gap between the doctor and patients. 

2. Best to be used on rural areas. 

3. Compare with compact sensor it gives better 

performance. 

4. Easy to operate. 

5. It is a multipurpose so that overall condition is easily 
me assured. 

 

VII. APPLICATIONS 

 

1. Clinics, hospitals, Intensive care units. 

2. Providing remote treatment in rural areas. 

3. Trauma centers. 

4. Organization where work environment involves high 

risk of heart attack. 

 

VIII. CONCLUSION 

 
The design & development of Heart RateMeasuring device 

is presented that measures the heart rateefficiently in a 

short time and without using time consuming and 

expensive clinical pulse detection system. 
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