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Abstract— The vast improvement in Information technology 

has led to the development of Internet of Things (IoT). 

Nowadays human health care system uses IoT for the 

convenience of physicians and patients and also used for real-

time monitoring of patient information. The proposed system 

uses Body sensors for monitoring patient’s temperature, 

blood pressure, pulse rate, ECG etc. The output produced by 

the sensors are analog data which is transformed into digital 

using the Arduino UNO microcontroller. The output can be 

viewed in the LCD display and computer. This system uses 

GSM module to transmit the real-time patient’s data to the 

physicians and family members. The main objective of this 

system is to monitor the patient health condition and 

wirelessly transmit the details to the physician’s mobile 

phone. 
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I. INTRODUCTION 

Body sensors are used in several applications. One of the 

important application using Body sensors is human health 

care monitoring system. The emergence of IoT has enhanced 

the development of real-time human health care system. IoT 

is the ability of humans, computer, things etc. to transfer data 

over the network. Human health monitoring systems are 

mainly used for old age people who cannot walk. The aim of 

the system is to combine the portable sensors with the GSM 

module. To develop a wireless network for health care 

systems, small independent body sensors are placed in human 

bodies. In this system, temperature sensor and pulse rate 

sensor are deployed in human. These sensor collects the 

temperature and heart rate of the patient. These data are 

analog signal which is then transformed into digital using the 

Arduino Uno microcontroller. The program for performing 

operations in Arduino is dumped into the Arduino board 

using the software Arduino 1.0.6. The digital values are 

displayed in the LCD display and also in computer. This is 

proposed system we use GSM module to transfer the patient 

real-time data to the physicians and family members. 

Whenever the condition of the of patient reaches critical, 

automatically messages are sent to the physicians and family 

members about the condition of the patient. 

II. EXPLANATION 

A. Impact of Using Body Sensor in Wireless Network 

Sensors are small independent devices that are attached to 

human, computer or things. Body sensors are sensor devices 

that can be attached only on human. Some of the body sensors 

are Temperature sensor, Pulse rate sensor, blood pressure 

sensor, blood glucose level detection sensors Etc. Body 

sensor network (BSN) plays a vital role in every fields in day-

to-day environment. Some of the fields that uses BSN are 

medical treatments, sports, military, social welfare and it 

changes the way human uses computer. In this proposed 

system, we use BSN for home health care. It is mostly 

deployed for chronic diseases. Chronic diseases are diseases 

which lasts for longer time. According to studies 88% of 

human above 65 years suffers from chronic disease like 

arthritis, heart attacks, stroke, diabetes. The senior citizens in 

most of the cases needs continuous monitoring. Hence, small 

sensors are deployed on the people which in turns monitor 

their condition and regularly send the messages to the 

physicians. 

B. Existing System 

The Existing system consists of body sensors like 

temperature, pressure, spo2sensor. It uses Atmel 

microcontroller as analog to digital converter. It also contains 

a Bluetooth module with which the data can be sent to the 

physicians. 

The drawback of this system is, by using Bluetooth 

module the data transmission and reception range is low. 

Because the Bluetooth module transmit the data within 100m 

which is not suitable for larger hospitals where transmission 

and reception range is too large. The physician could not 

receive the patient data if he moves away from the patient. 

 
Fig 1. Block Diagram (Existing System) 

C. Proposed System 

The proposed system is designed to overcome the drawback 

of the existing system. It consists of two sensors namely 

temperature sensor, pulse rate sensor. These sensors are 

connected to Arduino Uno microcontroller which acts as the 

analog to digital converter. Along with the Arduino board a 

LCD display is attached. A GSM module is interfaced with 

Arduino microcontroller. The purpose of the GSM module is 

to transfer the patient conditions to the physician. Due to this 

GSM module message can be send anywhere at any time. 

There is no transmission or reception range in this system. 
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Fig 2. Block Diagram (Proposed System) 

III. METHODOLOGY USED 

The proposed system can be divided into two blocks. Block1 

deals with the sensor nodes and Arduino microcontroller. 

Block2 deals with the GSM module interfacing with the 

Arduino Uno. 

 
Fig. 3: Block Diagram-1 (Sensors and Arduino 

Microcontroller) 

The figure represents the block diagram for sensor 

and microcontroller. The sensors used in the proposed system 

are temperature sensor (LM35) and pulse rate sensor. The 

purpose of the temperature sensor is to detect the temperature 

of the patient and display the detected temperature in Celsius 

and Fahrenheit. Pulse rate sensor is to detect the heart beat 

rate of the patient. A LED IR is attached to the sensor so that 

is continuously display light. The Pulse rate sensor works 

according to the heart beat of the patient. If the pulse sensor 

works properly, LED light displays continuously. If the 

patient dies the LED light in the pulse sensor stops 

immediately. The sensors transmit only the analog signals. 

The analog signal is fed into the Arduino Uno 

microcontroller. The Arduino acts as the Analog to digital 

converter (ADC) and converts the analog signal from the 

sensors into digital. The digital values are displayed using the 

LCD display. 

 
Fig. 4: Block Diagram-2 (GSM module interfacing with 

Arduino microcontroller) 

The above figure represents the GSM module 

interfacing with the Arduino microcontroller. After the 

conversion of analog signal to digital, the GSM module is 

linked to Arduino Uno. Arduino 1.0.6 software is used to 

program the GSM module and the sensors. For Arduino Uno, 

GSM 900 module is used. The purpose of the GSM module 

is to transfer the message about the patient’s condition to the 

physician. GSM module holds a slot in which regular SIM 

card is inserted. GSM module is programmed in such a way, 

if any changes occurs in the patient’s body condition it 

immediately send messages to the physician. 

A. Hardware Configuration 

1) Sensor Node Design 

The sensor nodes are designed to collect the raw data from 

the human body. It performs the following actions: it detects 

the signal from human body using front end, codes for 

performing communication and transfers the analog signal to 

the Arduino Uno micro controller from conversion from 

analog to digital. 

B. Temperature Sensor Design 

The LM35 temperature accurately measures the temperature 

of human. The temperature sensor used is linear. (i.e.) 

10mv/°C for every degree rise in temperature, the output will 

rise to 10mv. LM35 can operators 4 to 30 volts. It drains less 

than 60 mA. Output produced are high in accuracy. LM35 

temperature sensor produce less heat. It does not need any 

extra components for interfacing with the ADC 

microcontroller. It can be directly interface with 10 or 12 bit 

microcontrollers. 

1) Pulse Sensor Design 

The pulse sensor measures the pulse rate of the patient. This 

sensor contains a LED light which shows the heart beat 

variations. (i.e.) the difference between two heart beats. 

According to the variations in the pulse rate the LED light in 

the sensor reflects. This is taken as the output of the pulse 

sensor. If the LED light stops it is assumed that there is no 

pulse for the patient. The pulse sensor consists of three pins 

GND, VCC, A0 which can be easily integrated with the 

microcontroller. The LED pin in the pulse sensor is connected 

to the pin 13 of the Arduino microcontroller. 
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2) Arduino UNO microcontroller Design 

Arduino Uno is a microcontroller which is based on 

ATmega328P. It consists of 14 input or output pins. Arduino 

Uno can be programmed using a Arduino software. Arduino 

Uno supports different version of the software. In this 

proposed system, we use Arduino 1.0.6.  Every sensor that is 

to be interfaced with Arduino board should be programmed 

using the Arduino software.  

3) GSM Module Design 

A GSM module is a chip or circuit which is used to establish 

communication between a mobile device or computer and 

GSM system. This system uses SIM 900 for interfacing with 

the Arduino UNO. (i.e.) this provides communication of 

bandwidth 900MHz. GSM module is enabled with TTL 

output pins. 

4) Display 

In this system LCD and PC is used for displaying the results. 

The LCD is directly interfaced with the Arduino 

microcontroller. The LCD display is used to display the 

temperature in Celsius and Fahrenheit. The output for 

temperature sensor can also be viewed in PC using a USB 

cable. 

5) Power Supply 

In this proposed system, it usually requires 5V power supply 

which is given directly to the Arduino microcontroller. 

C. Software Configuration  

D. Arduino 1.0.6.  

This system uses Arduino software of version 1.0.6. It acts as 

a IDE. This software is compatible for all Arduino boards. It 

can be used in both windows and MAC operating systems. 

The source code is on GitHub. 

IV. EXPERIMENTAL SETUP 

 Interfacing LM35 temperature sensor with the Arduino Uno. 

It is very simple to connect LM35 to Arduino 

microcontroller. The +vsLM35 is connected to 5V. GND of 

LM35 is connected with GND of Arduino. 

 
Fig. 4.1: Shows the Interfacing of Temperature Sensor with 

Arduino Uno 

A. Interfacing Pulse Sensor with Arduino Uno. 

Interfacing pulse sensor with Arduino is similar to interfacing 

temperature sensor.  

The GND is connected to GND of Arduino.  +5v is 

given as supply to the Arduino Uno. A0 of the Arduino is 

connected. This sensor uses LED. LED is connected to pin 

13. 

 
Fig. 4.2: Shows the Interfacing of Pulse Sensor with 

Arduino Uno 

B. Interfacing GSM Module with Arduino Uno. 

The GSM module uses 12 volts. The 2nd pin in the Arduino 

board is connected to the TX of GSM module and 3rd pin 

with Rx of GSM module. GND of Arduino is connected to 

GND of GSM Module. 

 
Fig. 4.3: Shows the interfacing of GSM with Arduino. 

V. RESULT 

 
Fig. 5.1: Represents the Output Obtained on PC using 

Temperature Sensor 
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Fig. 5.2: Represents the Output Obtained by using Pulse 

Rate Sensor 

VI. CONCLUSION 

This system is designed using body sensors. The sensors are 

used to get the raw data from the patient. The Arduino UNO 

is used to convert the analog to digital signal. The output is 

displayed in the LED and PC. The GSM module is used to 

send message to the patient and family members. The Sensors 

and GSM module are programmed in C language using 

Arduino 1.0.6. The main objective of the system is to provide 

the real-time monitoring of patient’s condition. This system 

is mostly used for senior citizen with chronic diseases.  This 

system can be further improved by adding sensors like blood 

pressure sensor, ECG, SPO2, respiration etc. 
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