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A b s t r a c t  

 

A r t i c l e  I n f o  

There is often a need to access heart rate measuring system which provides accurate and 

quick readings of patients. This paper presents the design of simple heart rate 

measurement system based on Arduino board which displays and simultaneously 

transmitting the data to a smartphone via Bluetooth. Here the cardiac activity of the 

patient is acquired by a pulse sensor and the output of this sensor is transmitted using 

Bluetooth. By using this system unlike the conventional method, the doctor doesn’t need 

to be present at the time of measuring the heart rate. The system takes the physical input 

from pulse sensor by placing the patients’ finger on the sensor and then the input is 

processed by Arduino to count the number of pulses and displaying the output in the 

smartphone using a Bluetooth application.  
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Introduction 

 

The number of times the heart beats per minute is called 

heart rate or pulse. Normally, heart rate varies from 

person to person and it is an important heart-health 

gauge. As the age changes, the heart rate and regularity 

of pulse will be changing. That will signify the condition 

of heart. Generally, the heart rate can be found in a 

simple way that by [15] placing the tips of the index, 

second and third fingers on the palm side of another 

wrist below the base of the thumb or by placing the tips 

of the index and second fingers on the lower neck on 

either side of the windpipe. By Pressing and moving up 

or down lightly with fingers until we feel the blood 

pulsing beneath the fingers and counting the beats for 10 

seconds and multiplying the number by six will give the 

beats per minute, nothing but heart rate. The doctor will 

suggest, to monitor the heart rate when the patient is on 

a beta blocker to decrease the heart rate or to control an 

arrhythmia [16]. Normally, the adult resting heart rate is 

60-100 beats per minute (and children’s is 70-100 for 

the age 6-15) [15]. This heart rate will not be same for 

the same person throughout a day. Based on the physical 

activities, the heart rate will change. If the activity 

demands more energy, the pulse will increase. When the 

exercise will be stopped, the pulse will not immediately 

return to normal. It gradually returns to its resting level. 

The sooner pulse rate will return to normal when the 

fitness level is greater [16]. When the person is 

frightened or surprised, due to the adrenaline response 

the heart rate will rise significantly. Some experienced 

athletes may see their resting heart rate fall below 60 
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beats per minute. According to American Heart 

Association, heart rate during exercise is around 220 

minus the person’s age. The heart rate is a primary 

element to detect heart diseases. If the heart rate is above 

100 beats per minute, it refers to Tachycardia (too fast at 

rest) [16]. If the heart rate is below 60 beats per minute, 

it refers to Bradycardia (too slow) [16]. Therefore, a 

design is presented in this paper to measure and transmit 

the heart rate. 

 

Existing methods 

 

There are number of designs proposed by different 

people [1-4][10-14]. Some of them are explained below.  

 

Nazarene et al. [10] described the design of a 

measurement and monitoring of electrocardiogram 

(ECG) using three leads. The ECG signal was acquired 

from sticking gel Ag/AgCl electrodes which were 

connected to the patient right and left arms and the third 

electrode was connected to right leg as a reference. The 

rest of the system consists of instrumentation amplifier 

and filter circuits etc., which were used for signal 

conditioning of the pulse input from the patient’s body 

and displayed on CRO as the ECG waveform. Further, 

the signal was processed by the microcontroller 

AT89S52 to count the heart beat for one minute of 

duration. Finally, the heart rate was displayed on LCD. 

In this design, wireless transmission of the data was not 

established. Souvik Das [14] implemented a design of 

heart rate counter using a microcontroller (PIC series). 

This design was able to capture the pulse from fingertip 

by sensing the change in blood volume. A study was 

also done using the designed device and a standard heart 

rate measuring device for heart rate measurement on 

fifteen healthy normal subjects of age 21-22 yrs, both in 

relaxed and excited states. The results of the designed 

device were satisfactory. But the wireless 

communication was not provided in this design. Nisha 

Singh and Ravi Mishra [13] proposed a simple wireless 

transmission System using the wireless based Patient 

Sensor platform (WSP, Sensor Node) which has remote 

access capability. A prototype had been established 

based on a wireless communication channel (Wireless 

LAN (IEEE .802.15.4)). Desire sensor information (vital 

parameter) can be viewed remotely, and also vital 

parameter can be adjusted to meet demand (Standard 

sensor node (System on module) with common 

software). But the design is not implanted in real time.  

 

Therefore our proposed method gives the 

implementation of the design for measuring the heart 

rate using pulse sensor and wireless communication is 

provided to the mobile phone through Bluetooth. 

 

Proposed method 

 

A Pulse sensor (Heart Beat sensor) and a Bluetooth 

module are connected to Arduino board. The Arduino 

board is programmed using Arduino sketch to get the 

readings and the Bluetooth module is interfaced to it. 

Now the data of heart rate per minute is sent to user’s 

mobile unit via BT Simple Terminal application. The 

heart rate per minute can be seen from the mobile unit. 

 
Fig. 1: Block diagram of proposed method. 

 

A. Principle of pulse sensor 

 

The one side of the sensor is having a LED and LDR 

setup [5,6] where the forefinger can be placed to capture 

the pulses. When the forefinger is placed in the middle 

of  

   

 
Fig. 2: Pulse sensor. 

 
LED and LDR combination, based on the blood flow, 

the intensity of light reaching the LDR from LED will 
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change. This will cause to capture the pulses which 

resemble the heart beat. There is a LED placed to 

indicate the heartbeat for every pulse detection. The 

same data is sent to the mobile through Bluetooth.      

 

B. Arduino Uno Smd R3  

 

The Arduino Uno [7-9] is an ATmega 328 

microcontroller board. It has 14 digital input/output pins 

of which 6 can be used as PWM outputs, 6 analog 

inputs, a USB connection, a 16 MHz crystal oscillator, 

an ICSP header, a power jack and a reset button. It 

contains everything needed to support the 

microcontroller to connect it to a computer through a 

USB cable and power it with an AC-to-DC adapter or 

battery to get started. It comes with an inbuilt boot 

loader to upload a new code to the Arduino Uno board, 

thus it does not need any external hardware programmer. 

Moreover, board can also be programmed by by-passing 

the boot loader and controlling the microcontroller using 

ICSP (In Circuit Serial Programming) Header. 

 

 
Fig. 3: Arduino uno. 

 

C. Bluetooth module 

 

        
Fig. 4: HC-05 Bluetooth module. 

 

It is needed to interface a Bluetooth module to the 

Arduino board to transmit the data that is to be sent to 

the Bluetooth-enabled smartphone. Here, HC-05 

Bluetooth Module was used which is shown in Fig. 4. 

D. Flow chart 

 
Fig. 5: Design flow chart. 

 

SOFTWARE 

 

A. Ardiuno IDE 

 

 
Fig. 6: Ardiuno IDE. 

 

It provides an integrated development environment for 

programming of Arduino boards. A program or a code 

written for Arduino is called a SKETCH. Arduino 

sketch window looks like the one shown in Fig. 6. 
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B. Program code 

 

It is an open source development tool for writing 

programs on other computers. It is useful when we need 

the computers to talk to Arduino. Here we have used this 

to program an embedded C based application. 

 
Fig. 7: Ardiuno IDE with program code. 

 

C. Bluetooth terminal application 

 

A simple Bluetooth communication app used to transmit 

/ receive data from a compatible paired device. Sends 

logs from the terminal window via email for data 

transport. This app is perfect to use with the Real term, 

HyperTerminal, and Arduino. 

               

 
Fig. 8: Bluetooth terminal application. 

 

D. Features of proposed design  

 

The important features of this proposed system are, 

• The Bluetooth technology is provided in almost all 

electronic gadgets like mobile phones, tablets, laptops, 

etc. So, we can use the personal mobile phone as a 

receiver end. 

• This system can be implemented even in remote 

(mobile) patients. 

• This system can be easily implemented in rural areas 

as it is cost effective. 

 

Results  

 

Once the forefinger is placed at the correct position on 

the pulse sensor, the device starts to measure the heart 

rate and the information is sent to the smart phone via 

Bluetooth using a Bluetooth application. And for every 

beat, the message is displayed on the mobile screen. 

This will continue up to one minute. Finally, after one 

minute, the device stops to record and send the beats to 

the mobile phone. The last message that has been 

displayed is the number of beats per minute. The heart 

rate sent to smartphone is displayed as shown in the 

figure below: 

 

 
Fig. 9 (a): Experimental setup. 

 

 
Fig. 9(b): Heart rate display on mobile. 
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Conclusion 
 

This paper presents the design of heart rate measurement 

and monitoring system using pulse sensor. The designed 

system also provided the heart rate measurement 

sending to the mobile phone through Bluetooth 

technology. This helps to provide wireless 

communication between patient and doctor or physician. 

As the designed system is cost effective and easy to use, 

this will reach easily to rural people. In future, the 

design can be extended by using wifi or GSM or GPS 

for long distance communication.  
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