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Abstract 

This paper proposes a system based on IOT and sensors for biomedical parameters monitoring. The system can be used to 

measure heart rate (bpm) and temperature rate. With the help of sensors patient’s vital signs are monitored continuously. The 

system uses WI-FI to transmit vital parameters of human body to any cloud or app. Due to enhancement in wireless technologies 

and sensor devices patient monitoring has become convenient and cost effective. Applications of device can be used in broader 

aspects like industrial, scientific and medical fields and also for home purpose. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

In recent time’s sensors networks and wireless transmission networks such as IOT are playing greater role in electrical and 

electronics fields. Though sensors are available from previous decade but the wireless sensors network has emerged as new area 

of research and development which have wide area of applications. One of the major role of sensors is in biomedical field. As we 

know world's population is increasing rapidly but the medical facilities are not reached to everyone. In developing countries 

citizens get very low quality of medical facilities and to monitor every patient is a difficult task for medical staff. Now the 

hospitals and nursing homes are adopting sensor devices to monitor their patient and wireless transmission techniques of patient 

data. With the help of IOT patient monitoring and care taking has become easier. Due to advancement of technology speed, 

accuracy, intelligence, can be achieved in sensors which results in development of smart sensing devices. Due to increased cost 

of patient health care devices which are cost effective are in demand. IOT based cardiac alerting system are latest in biomedical 

patient monitoring. Indoor vital signs can be easily measured through sensor module and transmission of these data’s can be 

easily done through  Wi-Fi module connected to Wi-Fi and these data’s can be stored and analyzed any time as this system 

proposes a 24/7 365 service . The data collected can be easily transmitted to a host cloud which stores the data. This stored data 

can be analyzed and necessary actions can be taken, also the system consists of a GSM module which can alert by sending a 

message or dialing a call to the patients close relative and friends. 

II. RELATED WORKS 

Previously wireless patient monitoring systems that used wireless communication consisted of WAP based telemedicine system 

that further consisted of GSM network, short message system or SMS, circuit switched data (CSD) or general packet radio 

system (GPRS). They provided typical data rates ranging from 9.6 kb/s to 171.2 kb/s. Other ways of wireless data transmission 

from patient’s room to doctors cabin or local host computer included Bluetooth network which can provide normal sampling 

rates up to 295 Hz for 4 channel signal transmission or could use radio transmission and reception module for communication in 

RF range.But the power consumption in these wireless communication methods is high and rate of data transmission uselessly 

higher than what we have proposed in our paper. As the need for adaptation of wireless based patient monitoring systems is high 

and dire therefore it is of utmost importance that these systems should be feasible in terms of power consumption, data transfer 

rates and ease of use. 
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III. PROPOSED APPROACH 

The system will consist of patients cardiac arrest alerting system which in our case we are measuring the heart BPM (beats per 

minute) using the KY-039 fingertip sensor which consists of IR LED and a Photo-transistor, the sensor is connected to the 

Arduino microcontroller and the controller receives the signals from the sensor, based on the output of the sensor the controller 

performs the function assigned to it. Firstly the parameter which we are measuring which is the heart rate BPM are send to the 

Arduino microcontroller whose function is to process the analog signals and convert them into digital using in-built ADC’s and 

process them using the algorithm fed in it in the form of a program which is designed such that it process the signals, calculates 

the required output which is BPM and then forwards it to the LCD display prior to the transmitter module. The LCD interfacing 

is done to check the calculated   values   from   the microcontroller. The ESP8266WI-FI module also takes in the data’s from the 

sensor and sends the data’s to a cloud which can be viewed through a phone application. The alerting system which consists of 

GSM and an alerting circuit is used to send an SMS or call the emergency number during the time of a cardiac arrest and alert 

the people in the surrounding. The system is designed keeping in mind the low power consumption wherever possible and 

sufficient data transfer rate for the transmission of data through the WI-FI to the cloud. This data stored can be easily viewed by 

the user or the doctor. 

IV. KY-039 HEART BEATSENSOR 

This project uses bright infrared (IR) LED and a phototransistor to detect the pulse of the finger, a red LED flashes with each 

pulse. Pulse monitor works as follows: The LED is the light side of the finger, and phototransistor on the other side of the finger, 

phototransistor used to obtain the flux emitted, when the blood pressure pulse by the finger when the resistance of the photo 

transistor will be slightly changed. The project's schematic circuit is as shown in figure. We chose a very high resistance resistor 

R1, because most of the light through the finger is absorbed, it is desirable that the phototransistor is sensitive enough. 

Resistance can be selected by experiment to get the best results. The most important is to keep the shield stray light into the 

phototransistor. For home lighting that is particularly important because the lights at home mostly based 50HZ or 60HZ 

fluctuate, so faint heartbeat will add considerable noise. When running the program the measured values are printed. To get a 

real heartbeat from this could be challenging. Connecting to Arduino 

 
 Sensor pin S connect to Arduino pin Analog 0 / A0 

 Sensor pin + (middle pin) connect to Arduino pin 5+ 

 Sensor pin - connect to Arduino pin GND 

V. DS18B20 STAINLESS STELL TEMPERATURE SENSOR 

 

Power supply range: 3.0V to 5.5V 

Operating temperature range:-55°C to +125°C (-67F to +257F) 

Temperature-limit alarm system 

±0.5°C Accuracy from -10°C to +85°C 

9 to 12 bit selectable resolution 

 
Uses 1-Wire interface- requires only one digital pin for communication 
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The DS18B20 Stainless Steel Temperature Sensor is a pre-wired and waterproofed version of the DS18B20 sensor. Its unique 

1-wire interface makes it easy to communicate with devices. It can converts temperature to a 12-bit digital word in 750ms (max). 

Besides, it can measures temperatures from -55°C to +125°C (-67F to +257F). In addition, this thermo probe doesn't require any 

external power supply since it draws power from data line. Its stainless steel probe head makes it suitable for any wet or harsh 

environment. The working principle of DS18B20 Stainless Steel Temperature Sensor and DS18B20 Temperature Sensor is same 

but the only difference is that the temperature sensor is placed inside the stainless steel probe. 

VI. ESP8266 WIFI MODULE 

 
ESP8266 offers a complete and self-contained Wi-Fi networking solution, allowing it to either host the application or to offload 

all Wi-Fi networking functions from another application processor. When ESP8266 hosts the application, and when it is the only 

application processor in the device, it is able to boot up directly from an external flash. It has integrated cache to improve the 

performance of the system in such applications, and to minimize the memory requirements. Alternately, serving as a Wi-Fi 

adapter, wireless internet access can be added to any microcontroller-based design with simple connectivity through UART 

interface or the CPU AHB bridge interface. ESP8266 on-board processing and storage capabilities allow it to be integrated with 

the sensors and other application specific devices through its GPIOs with minimal development up-front and minimal loading 

during runtime. With its high degree of on-chip integration, which includes the antenna switch balloon, power management 

converters, it requires minimal external circuitry, and the entire solution, including front-end module, is designed to occupy 

minimal PCB area. Sophisticated system-level features include fast sleep/wake context switching for energy efficient VoIP, 

adaptive radio biasing for low-power operation, advance signal processing, and spur cancellation and radio co-existence features 

for common cellular, Bluetooth, DDR, LVDS, LCD interference mitigation. The ESP8266 processor from ESP 8266 is an 80 

MHz microcontroller with a full Wi-Fi frontend (both as client and access point) and TCP/IP stack with DNS support as well. 

While this chip has been very popular, it’s also been very difficult to use. Most of the low cost modules are not breadboard 

friendly, don't have an onboard 500mA 3.3V regulator or level shifting, and aren't CE or FCC emitter certified. Wireless 

networking protocol connects the board to a home network or any other private Wi-Fi network with a connectivity range of 

2.4GHZ.When the network is connected the module then connects to a given cloud server and connects to it by specifying the 

private and the public key of the HTML page and then starts to upload the given data’s of the sensor. 

VII. CIRCUIT DESIGN 

While designing the system to get the required output multiple steps and precautions have to be kept in mind. Various 

fluctuations and errors have to be terminated so as to get the result as close to the expected outcome. Keeping in mind the nature 

of power supply for various elements used in the circuit transformer and rectifier circuits will be used. Figure 5 shows the block 

representation of the system. The entire system can be divided into following blocks: 

1) Power supply 

2) Heart beat sensor 

3) ESP8266 WIFI module 

4) Arduino mega microcontroller 

5) GSM module 

6) L.C.D 

 Power Supply 

The system is supplied with a 220V 50Hz AC. However various elements that will be used in the system such as AT mega, 

sensor, LCD, GSM, ESP8266 work only with DC signal. Also power supply required by them is in the range of 3-10 volts. The 

5V DC cable is used to provide the controller the power supply to power up the system. 

 Sensing Module 

The sensing module will consist of the heart rate sensor using IR LED. First by placing finger on heart rate sensor which will 

sense the heart rate and send the given rates and the data to the controller. 
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 Microcontroller unit 

Arduino microcontroller ATmega2560 will be used to control the circuit and get the desired output. It has features like 32KB 

flask memory, SRAM 2KB EEPROM 1KB, Analog pins A0, Digital I/O pins 2-13, TX and RX pin, operating voltage5 V. The 

main function of the MCU is to read the output from the heart rate sensors convert the analog signal into digital signal and 

process the signal and transmit the information to transmitting module.  It will also be programmed to display the output on 

LCD, and control the GSM and alerting circuit. 

 LCD 

LCD module used is a 16X2 LCD. A 16x2 LCD means it can display 16 characters per line and there are 2 such lines. In this 

LCD each character is displayed in 5x7 pixel matrix. This LCD has two registers, namely, Command and Data. The command 

register stores the command instructions given to the LCD. A command is an instruction given to LCD to do a predefined task 

like initializing it, clearing its screen, setting the cursor position, controlling display etc. The data character is displayed on the 

LCD. 

 SIM 800LGSM/GPRS 

SIM800 is one of the most commonly used GSM module among hobbyists and Arduino community. Even though AT command 

reference is available, it is not very easy for a beginner to properly understand and use Arduino with SIM800. Therefore, this 

post summarizes how a beginner could interact with SIM800 using Arduino and in few future posts we’ll be going ahead with 

several other real life use cases discussing how SIM800 can be used with Arduino effectively. 

 SIM800 5v/4v ↔ Arduino 5v 

 SIM800 GND (either one) ↔ Arduino GND 

 SIM800 SIM_TXD ↔ Arduino D8 (read through for the reason) 

 SIM800 SIM_RXD ↔ Arduino D7 (read through for the reason) 

Connect module with Arduino as mentioned above or with any changes depending on the module being used. Insert a valid 

SIM card and connect the Arduino with Arduino IDE. 

 Other Elements 

Other elements consist of a cloud server and a phone application. Data collected from transmitting module is stored in cloud and 

using protocols data is transmitted to phone application where receiving module is connected to the USB port. The readings are 

displayed on the L.C.D using Arduino IDE software. 

VIII. CIRCUIT OPERATION 
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The cardiac arrest warning system which constitutes a sensor measuring the heart beat constantly to give an appropriate reading 

of the heartbeat. Using this data transmission it is possible to create a system which can have a constant measure of the heart beat 

and with this system a alerting system ca be implemented to save a person’s life immediately. The cardiac arrest alerting system 

will constitute of a Arduino (microcontroller) A GSM/GPRS module For the IoT (internet of things) control the module will 

constitute of a ESP8226 module. The readings of the heart beat are taken if the person has got a sudden heart attack then the 

GSP/GSM will be programmed such a way to send a message or call the persons relatives friend a doctor or call the ambulance 

immediately. The Wi-Fi module will keep giving a detailed information of the persons heart beat at exact time which can be 

acceded through a website link. The working can be explained clearly by a block diagram below. 

IX. RESULT 

The output below displayed the given BPM and TEMPERATURE readings which can be viewed through the cloud or the phone 

application. The output reading displayed at the rate of 1 second. The readings shown below. 

 

X. CONCLUSION 

In this paper, we have presented the research, of applied nature, done to monitor physiological parameters such as heart rate. A 

prototype was successfully developed and tested to establish the proof of concept. The readings were tested and found to be 
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accurate and reliable at this developed/development stage. An important aspect of the design was miniaturization, so that the 

system was as nonintrusive as possible to the wearer. With some modification, the system can be made available commercially.  
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