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Abstract— “Health is Wealth”, it is true for every person. 

Your health is more important than other things of life and is 

the real wealth of any human. Today world is growing fast 

and the environment gets change in every time. Due to 

changing in environment, increase many healths related 

issues (i.e. Body Temperature, Blood Pressure and many 

Cardiovascular Disease etc.) for every human. It is needed to 

continuous observation of patient body to respective disease 

and treats it using the needed parameter of body. But the 

proper treatment is impossible to the human being without 

actual data of respective disease. In this paper we purpose a 

smart system that is capable to get the real and actual data 

from remote monitoring to the patient body including some 

parameters like: Body Temperature, Blood Pressure, etc. 

Many Cardiovascular Disease, with the improvement of 

patient real time Positioning and collective data of these 

parameters can improve this disease. We send a SMS alert 

facility for the patient to doctor and his relatives and establish 

a communication system between doctor and patient using 

GPS and GSM Modules. The main purpose of this paper is to 

design of a low cost and efficient real time patient monitoring 

system using the GSM and GPS technology. Due to these 

parameters (patient monitoring) we can take fast treatment to 

the patient without wasting time. This system will help to the 

limiting the heart related patient in the big cities hospital, 

where huge number of patient are admitted. 
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I. INTRODUCTION 

Today world is growing fast and human day to day lifestyles 

are also growing fast. These growths changed and affect 

environment and human health. Many of young professional 

today have odd working hour that leads to stress and many of 

them have the privilege of savouring home cooked meals. 

They used smoking and drinking to reduce the stress. Such 

lifestyle results in High blood pressure, obesity, diabetes and 

many cardiovascular diseases (CVD), leading to Heat 

ailment. 

Heart disease is now the world’s leads causes of 

death, calming 17.3 million lives each year. Latest statistics 

suggest that in India, there are roughly 30 million (14 million 

reside in urban areas and 16 million in rural areas) heart 

patients and Two lakh surgeries are being performed every 

year. If the current trend continuous by the year 2020 the 

burden of the cardiovascular disease (CVD) in India will 

surpass that of any other country in the world. 

These increasing rates in the Heart patients are a 

critical problem for the medical science. This is notable to the 

increasing factor and its show some delay between the first 

symptoms of any cardiac ailment and call for medical 

assistance has a large variation among different patients and 

can have fatal consequences. So it is need to a proper serve 

and observation of patient body parameters like: body 

temperature, heartbeat, blood pressure. Heartbeat rate play a 

key role in the risk of Heart attack. But it is impossible to a 

human being to observation of human body parameters 

continuously. Hence it is needed  a fast and high potential 

strategies to proper observation of patient body parameters 

and communicates between patient  present condition and 

medical assistance to reduce this delay and increase perfect 

treatment of Heart disease. 

In this paper purpose a real time smart system that 

continuously monitoring the patient body parameters like: 

body temperature, heartbeat, blood pressure, etc. This paper 

is using the available services of GSM and GPS technology 

to design a real time smart patient monitoring system. GSM 

technology is used for anywhere and anytime communication 

via SMS alerts facilities and GPS technology for patient 

present location. 

II. BUILDING BLOCK 

In this paper we improved the system features such as cost, 

design complexity, system size, weight, and lack of 

portability etc.  We use the pulse sensor (IC sensor) which 

has been optimized for very accurate sensing and 

measurement of changes in the heartbeat rate. System 

calculates the heartbeat rate in the form of beat per minute 

(bpm). To measure the body temperature of patient we use 

the LM35 temperature sensor. The output voltage of LM35 

sensor is linear relationship between the Celsius temperature 

scale of 0.c, for every 1.C increases in output voltage of 10 

mV. 

LM35 generates more output voltage than 

thermocouples and may not require that the output voltage be 

amplified. The measured values of heartbeat (bpm) and 

temperature is display on the LCD (16x2) and sends an 

“SMS” alert with the current patient’s bpm and Temperature 

values, each time the heart or temperature goes above or 

below a fixed threshold values at the same time an alarm 

setting is attached with the patient’s modules to trigger an 

alarm. This system eliminating the need for a PC display, so 

it’s easier to carry the system about, for continuous 

monitoring. This is very helpful in real-time remote 

monitoring. Another interesting addition of this design paper 

is uses of GPS module. The GPS module activate and receive 

the patient exact location on the earth in the form of longitude 

and latitude with the help of satellite and this read values of 

longitude and latitude are sent as SMS on the medical 

assistant or patient’ relatives. 

III. HARDWARE OF SYSTEM 

A. Arduino UNO 

The Arduino UNO is microcontroller board based on the 

ATmega328, 8 bit AVR RISC based microcontroller. It has 
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14 digital input/output pins, where 6 out of 14 can be used as 

a PWM output pins. It has also 6 analog inputs pins, a 16 

MHZ quartz crystal, a USB connection, a power jack, an 

ICSP header and a reset button. The microcontroller has and, 

1KB EEPROM. 2KB SRAM, 32 kb flash memory 

 
Fig. 1: Arduino UNO BOARD 

It contain everything needed to support the 

microcontroller. Simply connect it to a computer with USB 

cable or power it with an AC to DC adaptor, or battery to get 

started. 

1) GSM/GPRS Module 

This is GSM/GPRS SIM900A module The SIM900Ais a 

complete Dual-Band GSM/GPRS module in a SMT type, 

SIM900A delivers GSM/GPRS 900/1800MHZ performance 

for VOICE, SMS, DATA, and FAX in a small form factor 

and with low power consumption. 

 
Fig. 2: GSM Module 

Sending message via GSM network controlled via 

AT commands (GSM07.07, 07.05 and SIMCOM enhanced 

AT commands). The voltage range is 3.1 to 4.8V and 

operating temperature is -400C to +850C. 

2) GPS Module 

 
Fig. 3: GPS Module 

The GPS is the acronym for Global Positioning System. GPS 

gives positions, velocity, and time of anything located on the 

earth. GPS receiver is capable of identifying the location in 

which it was present in the form of latitude and longitudes. 

GPS receiver gets the data from the satellites.  

This is GY-GPS6MV2 GPS module, very capable 

foe the price and size. 

It is automatically acquire satellite signals and a 

position fix. Once it has a position fix the module started blink 

the on board LED. This LED will continue to blink while the 

module has a position fix. 8 

3) Heartbeat Sensor 

This sensor monitors the flow of blood through the finger and 

designed to give digital output of the heartbeat when a finger 

is placed on it. Heartbeat sensors consist of a supper Bright 

Red LED and Light Detector (LDR).  

 
Fig. 4: Heart beat Sensor 

The LED needs to be super bright as the maximum 

light must pass spread in finger and detected by detector 

(LDR).when the heart pumps a pulse of blood through the 

blood vessels, the finger becomes slightly more opaque and 

so less light reached the detector. With each heart pulse the 

detector signal varies. This variation is converted to electrical 

pulse. This signal is amplified through an amplifier witch 

outputs analog voltage between 0 to +5V logic level signal. It 

works on the principle of light modulation by blood flow 

through finger at each pulse. 

4) Temperature Sensor 

LM35 is an integrated circuit temperature sensor used to 

measure temperature with an electrical output. The output 

voltage linear relationship between the Celsius temperature 

scales of 0.C, for every 1.C increase in output voltage of 

10mV. The LM35 generate more output voltage than 

thermocouple and may not require that the output voltage be 

amplified. The scale factor is 0.1V/0.C 

 
Fig. 5: LM35 Temperature Sensor 

5) LCD Display 

A Liquid-crystal display (LCD) is an electronic visual display 

that uses the light-modulating properties of liquid crystal. A 

LCD modules display characters such as text and numbers are 

the most cheapest and simplest to use of all LCD. Any LCD 

with an HD44780- or KS0066-compatible interface is 

compatible with Arduino. A 16x2 display is very basic 

electronic module and is very commonly used in various 

devices and circuit. A 16x2 means it can display 16 characters 

per line and there are 2 such lines. In this LCD each characters 

is displayed in 5x7 pixel matrix.  

 
Fig. 6: Liquid Crystal Display 16x2 
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This LCD has two registers, one is Command and 

other is Data. The command register stores the command 

instructions given to the LCD.  Command is an instructions 

given to the LCD to do a predefined task like initializing it, 

clearing its screen, setting the cursor position, controlling 

display etc. The data register stores the data to be displayed 

on the LCD. The data is the ASCII value of the character to 

be displayed on the LCD. 

IV. SOFTWARE OF THE SYSTEM 

The Arduino UNO board uses the microcontroller unit named 

as ATMega32. Firstly installed Arduino IDE, Arduino UNO 

board can be programmed with the Arduino software IDE. 

Arduino UNO come pre burned with a boot loader that allows 

you to upload new code to it. The ATmega328 provide UART 

with serial communication. The Arduino UNO IDE software 

includes a serial monitor which allows simple textual data to 

be sent to and from the Arduino board. It uses the AVR 

library to compile program. Programs are written in C or C++ 

and the program code written for Arduino is called sketch. 

A. SMS AT Commands 

In order to communicate with the GSM module we have a 

special set of commands called SMS AT+ Command. 

Sl. No. AT Commands Description 

1. AT + CMGD Delete SMS Message 

2. AT + CMGF Select SMS Message Format 

3. AT + CMGL Send SMS Message 

4. AT+ CMGR Read SMS Message 

Table 1: AT commands to SMS 

V. BLOCK DIAGRAM OF THE SYSTEM 

 
Fig. 7: Block Diagram of Project 

VI. RESULT AND CONCLUSION 

Now well-functioning system is designed with the following 

hardware components: Heartbeat Sensor, LM35 Temperature 

Sensor, GSM/GPRS SIM900A module, GY-GPS6MV2 GPS 

module and the Arduino Board base Microcontroller 

integrated together to perform a better system as show in 

figure 1. After setup all designed hardware, switch on the 

power circuit, all program variable are initialized, LCD 

Display, GMS Module, GPS module are initialized by using 

their command. Initially we get the massage as “CHECK 

HB/TEMP” on the LCD screen. Press the Reset switch the 

Heartbeat and Temperature calculation takes place. Heartbeat 

Sensor get the beats count for 10sec and it converts into beat 

per minute value (bpm) by using the formula: (BPM =60 x f), 

where f is pulse frequency count. Simultaneously the device 

calculate the body temperature of the concerned patient in the 

0C (Celsius). The GPS Module received the concerned 

patient location in the form of Latitude and Longitude. Code 

will print out the latitude and longitude value from the GPS 

receiver.  This received values is a special NMEA Message 

structure ($GPGGA). Divide the GPS values by a factor of 

10, so that they fall within the GPS range. Finally the 

measured reading values of Heartbeat and Temperature and 

GPS received values are sent to the concerned medical 

assistant (doctor) as a “SMS” by using the GSM Module with 

command: “AT + CMGS”. After sending the “SMS”, on the 

LCD we get the message as “Sending Message”. The doctor 

advise precautions for the temporary observation of the 

patient from serious condition. 

This system continuously monitoring the patient and 

in the event of emergency it sending “SMS” alert to the doctor 

and patient’s relatives. The main aim of this system is to have 

continuous monitoring of important physiological parameters 

of patient’s body during critical condition. The System used 

for continuously measuring the value of the patient’s 

important physiological parameters such as blood pressure, 

body temperature, pulse rate, respiration rate and other 

health-related criteria automatically. Doctor can monitor and 

diagnose the patient condition continuously and suggest 

earlier precaution for the patients themselves. This system is 

cost effective, user friendly and highly portable. This system 

is very efficient system and very easy to handle. To enhance 

this project use many types of sensor module and 

communication protocol. 
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