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Abstract 

Innovation assumes a huge activity in healthcare for tangible devices also as in correspondence, 

recording and show devices. It is essential to display screen exclusive clinical parameters and post-

operational days. Consequently, the most current sample in Healthcare specialized method utilizing IOT 

is adjusted. Internet of Things fills in as an impetus for the medicinal offerings and assumes a noticeable 

job in an extensive scope of healthcare applications. Right now could be utilized as an entryway to 

deliver to the extraordinary sensors, for example, temperature sensor, heartbeat sensor, oxygen sensor 

and, Blood stress sensor. The microcontroller gets the sensor facts and sends it to the gadget through Wi-

Fi and therefore gives steady looking at of the social welfare parameters for specialists. If there need to 

be an event of any irregular perceptions the caution are going to be enacted at the help work area. The 

statistics may be gotten to whenever via the specialist. The sensors are controlled via a battery. Since this 

is a really touchy framework the battery seepage must be considered alongside these lines, the battery 

waste right here is demonstrated via a warning. This framework is powerful with low force utilization 

ability, simple arrangement, advanced and time to time reaction.  

 Keywords: Heartbeat sensor, blood pressure sensor, temperature sensor, oxygen sensor   

 I. INTRODUCTION  

Pulse, body temperature, oxygen and, circulatory strain are the fundamental signs/body parameters that 

should be observed to get the statistics about the health/prosperity of an individual. Internet of Things 

(IoT) is in recent times discovering first rate use in programs like savvy homes, notable urban 

communities, wise retail, keen network, wearable’s, related well- being and so on. IoT is wherein the 

sensors or gadgets or articles present in the machine can talk with one another or with different objects in 

the system, and ship the data over the internet without human obstruction. This diminishes the framework 

blunders in addition to make the framework progressively powerful and solid. The use of IoT in Smart 
ICU patient monitoring structures is looking for more attention.  

Currently, there may be a want for a modernized approach. In the conventional approach, healthcare 

specialists play a first-rate role. They need to visit the affected person’s ward for essential prognosis and 

mailto:priyabalu03399@gmail.com
mailto:elapriyamithran@gmail.com
mailto:sowmiyasowmi1643@gmail.com


International Journal of Future Generation Communication and Networking  
Vol. 13, No. 2, 2020 pp.1664-1676 

 

1665 

ISSN: 2233-7857 IJFGCN  

Copyright ⓒ2020 SERSC 

advising. There are basic issues accord to this approach. Firstly, the healthcare specialists must be present 

on the website of the patient all the time and secondly, the affected person stays admitted in a very 

hospital, bedside biomedical instruments, for some time.  

To clear up these two problems, the patients are given understanding and knowledge approximately 

disease diagnosis and prevention. Secondly, a dependable and readily available affected person 

monitoring system (PMS) is required. Too reinforce the above condition, we are ready to make use of era 

in a smarter way. There's a critical distinction between SMS based totally affected person fitness 

monitoring and IOT based totally patient monitoring system. In IOT based system, information of the 

patient fitness are frequently seen by means of many users. The cause behind that's that the records had to 

be monitored by traveling an internet site or URL.  

Whereas, in GSM based totally affected person tracking, the health parameters are sent using  

GSM through SMS  

A smart sensor-based Cloud Computing device is composed of numerous sensors based on top of the 

bodily wireless sensors and statistics series layer, that could get hold of and transmit statistics 

mechanically and wirelessly via users primarily based on utility demand. The integration of the Internet 

of Things (IoT), sensor technology and Cloud Computing is aimed toward overcoming aid constraints as 

it enables different networks to cover massive geographical areas in order that they can be connected and 

used by using numerous customers at the same time while required. Or, the current emergence of Cloud 

Computing and sensor awareness of infrastructure- structure methods, service-oriented structure, 

software program transport and, development models are also contributing factors to smart surroundings. 

To offer real-time healthcare informatics, hospitals need some type of monitoring device to track items 

and medical system wherein security, performance and, protection are ensured, with decreased 

occupational risks. The key function of the clever monitoring gadget is to offer identity of customers and 

gadgets in order that adequate carrier customization can be obtained. Accordingly, on this paper, a 

framework for integrating Cloud Computing technology and WiFi sensor era inside the healthcare 

environment is proposed. The motive of this framework is to use the ever- increasing sensor records to 

our community-centric sensing packages that may be used as a real-time service in the Cloud. Several 

strategies can provide this framework with the ability to receive and transmit data mechanically and 

wirelessly to more than a customer. The proposed system monitors the vital Temperature, Blood 

Pressure, Heart rate, oxygen and transmits through IoT. The transmitted records is displayed in the LCD 

and web page. This data gets up to date into database continuously. This enables the health practitioner to 

receive the existing fame of the affected person in real time. If any parameter of a particular patient is 

going past a pre - assigned threshold value, an automatic notification will enable a buzzer and display.  

II. MOTIVATION  

The predominant motivation of the assignment is to help fast verbal exchange and figuring out 

emergency cases and provoke communication with healthcare staff. It additionally allow to provoke 

proactive and quick treatment and to scale back 24×7 guide tracking of the affected person and also to 

alert paramedical personnel upon abnormal conditions and battery drainage. The Doctor gets the 
selection simply in case of emergencies  
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III. PROPOSED SYSTEM   

  

  

         
  

  

The essential purpose of the undertaking is to look at the sufferers continuously. Here, we have 

used four differing types of sensors to observe the patient's fitness parameters. The center beat sensor 

uses an Infrared led and a photo transistor to stumble on the heartbeat of a finger and whenever a pulse is 

detected, pink LED flashes. There will be led on the sunshine side of the finger and a image transistor on 

the opposite facet of the finger. Photo transistor is employed to get the flux emitted. The resistance of the 

picture resistor will exchange while the pulses will trade. The crucial signal Sensor may be a non-

invasive sensor supposed to live the human pulse. It estimates systolic, diastolic and imply vessel 

pressure the use of the oscillometric technique. The Temperature sensor LM35 collection are precision 

integrated-circuit temperature gadgets with an output voltage linearly proportional to the Centigrade 

temperature. The working general of the o2 sensor is to look the oxygen sum inside the fumes. Initially, 

this oxygen become introduced to the gas for a sincere start. The correspondence of this sensor have to be 

feasible with the help of a voltage signal. The game plan of the sensor earlier than and after the exhaust 

licenses to stay up the cleanliness of the fumes and check the converter's productivity. GSM system 

turned into developed as a digital device the usage of time division multiple access method. Here, we 

have used SIM900 GSM Module. This shows the module supports conversation in 900MHz band. We 

are from India and most of the cell network providers all through this country function in 900MHz band. 

Arduino is hired for controlling the sensors. During this way, the sensor will collect the values. 

Throughout this place, we have used the microcontroller Arduino to alter the sensors. Initially, all the 

sensors are going to be powered with the assistance of the battery. We can't deliver direct power deliver 

to Arduino because it will be given the facility deliver most effective at 5v. So, we have used battery 

divider. This battery divider will convert the voltage into 5V and consequently the energy are going to 

receive to the Arduino board. Arduino will obtain the values from each sensor. We assigned different 
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threshold values for each sensor. The obtained fee are going to be displayed on LCD also as on the web 

page. The LCD are going to be constant within the ICU room for the reference of paramedical staff. With 

the assistance of this, they may comprehend this popularity of the affected person at any time they have. 

The physician can use the web page to recognize the circumstance of the affected person at anytime from 

anywhere. Simply in case of any changes in the threshold cost, the alert are going to be enacted 

simultaneously, the selection are going to be dispatched to the physician over GSM. The alarm are going 

to be constant at the help desk for the short response of the paramedical staff. And that we've employed a 

separate controller to repair the alarm at the assistance table. The controller fixed at the ICU room will 

attain the values from the sensor. It will transmit those values to the sensor constant at the assistance desk 

over the Wi-Fi module. Here, we have used the ThinkSpeak cloud to keep the info.  The values are going 

to be transmitted to the cloud with the help of the Wi-Fi module. Just in case of any changes inside the 

threshold fee, the alert are going to be proven on the web page. Here, we've additionally introduced the 

battery drainage aware of make this technique simpler.  

MONITORING PATIENT USING HEART BEAT SENSOR  

 

 

LCD display 
    

Web 

page 

    

   

The principle behind the operating of the Heartbeat device is photo plethysmograph. 

Heartbeat device is intended to relinquish the digital output of the heart beat once a finger is 

placed on that. Once the guts beat detector is functioning, the beat semiconductor diode flashes 

in unison with every heartbeat. This digital output is connected to the microcontroller on to live 

the Beats per minute (BPM) rate. Now, once the guts pump a pulse of blood through the blood 

vessels, the finger becomes slightly a lot of opaque then less lightweight reached the detector. 

With every heartbeat the detector signal varies. This variation is reborn to an electrical pulse. 

This signal is amplified Associate in Nursing triggered through electronic equipment that outputs 

+5V logic level signal. The signal is additionally indicated by a semiconductor diode that blinks 

on every heartbeat. The guts beat device vout pin is hooked up with the Arduino's A0 pin (black). 

The 5v in the heartbeat device is connected to 5v in Arduino (brown). The GND in the heartbeat 

device is connected with Arduino's GND (red). The guts beat device calculates the speed of the 

guts beats with the assistance of blood flow within the heart. It stores the heartbeat rate within the 

cloud and additionally shows the display. The wireless fidelity receiver VIN pin is connected 

     Heartbeat        sensor         

Arduino        
Board         

              W- F           
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with Arduino's GND (brown). The GND pin in the wireless fidelity receiver is connected with 

Arduino's GND (black). The Texas pin in wireless fidelity receiver is connected with Arduino ~9 

pin (red). The RX pin is connected with ~10 pin in Arduino Uno. The VIN and therefore the 

GND pin in wireless fidelity are connected with Arduino's GND. The output obtained is sent to 

the cloud servers and therefore the heartbeat rate is displayed within the webpage. Our webpage 

displays the vital sign of the ICU patient. And it keeps on changing it for every thirty seconds. 

The JavaScript takes care of corroboratory essential health knowledge. The traditional vary 

values displayed in inexperienced color whereas the abnormal vary values in red.  

SENSING PATIENT  TEMPERATURE USING SENSOR  

  

                      
 

 The fundamental principle of operating of the temperature sensors is that the voltage across the 

diode terminals. If the voltage increase, the temperature additionally rises, followed by a drop between 

the junction transistor terminals of base and electrode in a very diode. The LM35 series square measure 

exactitude integrated-circuit temperature sensors, whose output voltage is linearly proportional to the 

urologist (Centigrade) temperature. The device unremarkable takes an offer voltage of either five or ten 

volts, however, it will settle for an offer voltage starting from four to thirty volts. The GND in the 

temperature device pin is connected with the GND pin in Arduino (yellow).  

The OUT pin in the temperature device is connected with the A1 pin in Arduino (orange). The 

20V pin is connected with the 5V in Arduino (red). The temperature device calculates the temperature of 

the physical body and show the end in each {LCD|liquid crystal show|LCD|digital display|alphanumeric 

display} display and store it in the cloud. The wireless fidelity receiver VIN pin is connected with 

Arduino's GND (brown). The GND pin in the wireless fidelity receiver is connected with Arduino's GND 

(black). The Texas pin in wireless fidelity receiver is connected with Arduino ~9 pin (red). The RX pin is 

connected with ~10 pin in Arduino Uno. The VIN and GND pin in wireless fidelity are connected with 

Arduino's GND. The output obtained is sent to the cloud servers and therefore the temperature is 

displayed within the webpage.  
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PATIENT PRESSURE SENSING USING BLOOD PRESSURE SENSOR  
  

            

  

 The principle of operating of pressure level device is that blood flowing through Associate in 

Nursing artery between beat and beat pressures causes vibrations within the blood vessel wall which 

might be detected and transduced into electrical signals. BMP180 may be a high exactitude device 

designed for client applications. Atmospheric pressure is nothing however weight of air applied to 

everything. The air has weight and where there's air its pressure is felt. BP VIN pin is connected with a 

5v pin in Arduino (black). GND in bp is connected to GND in Arduino (brown). Scc pin in the bp device 

is connected with A5 in Arduino (red). SDA in the bp device is connected with A4 in Arduino (orange).  

The pressure level device calculates the pressure level in a very physical body and shows the end 

in the LCD and it additionally stores it within the cloud. The wireless fidelity receiver VIN pin is 

connected with Arduino's GND (brown). The GND pin in the wireless fidelity receiver is connected with 

Arduino's GND (black). The Texas pin in the wireless fidelity receiver is connected with Arduino ~9 pin 

(red). The RX pin is connected with ~10 pin in Arduino Uno. The VIN and GND pin in wireless fidelity 

is connected with Arduino's GND. The output obtained is sent to the cloud servers and therefore the 

pressure level of the ICU patient is displayed within the webpage.  
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PATIENT OXYGEN LEVEL SENSING USING SENSOR:  

  

                   

  

  

The basic principle behind the oxygen sensor is to check the oxygen amount within the exhaust. 

The VCC in the oxygen sensor is connected with the battery (violet). The GND pin is connected with 

Arduino's GND (grey). The A0 is connected with the arduino’s A2 pin. The oxygen sensor monitors the 

oxygen level of the patient and store it in the cloud and also display it in the LCD display if any abnormal 

changes in the oxygen level it gives alert to the help desk. The Wi-Fi receiver VIN pin is connected with 
Arduino's GND (brown).  

The GND pin in the Wi-Fi receiver is connected with Arduino's GND (black). The TX pin in the 

Wi-Fi receiver is connected with Arduino ~9 pin (red). The RX pin is connected with ~10 pin in Arduino 

Uno. The VIN and GND pin in Wi-Fi is connected with Arduino's GND. The output obtained is stored to 

display on the webpage.  

      

  Oxygen Sensor         
      

Arduino Board        
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              Wi - Fi             

Web page         



International Journal of Future Generation Communication and Networking  
Vol. 13, No. 2, 2020 pp.1664-1676 

 

1671 

ISSN: 2233-7857 IJFGCN  

Copyright ⓒ2020 SERSC 

                  

  

  

Heartbeat sensor, Temperature sensor, Blood Pressure sensor, and the Oxygen sensor all are 

connected to the Arduino board with their respective pins. This Arduino is further connected with the 

Wi-Fi module transmitter and the receiver where the transmitter sends the patients' data to the Arduino 

board which is available on the help desk. There the receiver receives the data. All those data are sent to 

the GSM module through which the data can be sent to the registered mobile number either through a 

message or call. Buzzer which is available in the help desk also provides alerts either when a patient is 

critical or when the battery drains from getting input from Arduino. The Wi-Fi also sends data to the 

Web server which is collected through the cloud is stored and it is displayed on the webpage. When the 

doctor logs in the specific patient’s data are available. Alerts are also shown on the webpage. When the 

patient's pulse rate, temperature, blood pressure, and oxygen value is within the expected range all values 

will be shown in green color. When they are not in the expected range it is shown in red color. The 

results are shown as a notification containing the Temperature, Heartbeat, Oxygen, and Blood Pressure of 

the individual, and the results of the working of GSM are shown through the alert message that the web 

page receives. This figure here shows the correct reading of Temperature sensor, Heartbeat sensor, 
Oxygen sensor, and a Blood Pressure sensor for an individual.  

  

IV. RESULTS  

The results is shown as a notification containing the Temperature, Heartbeat, Oxygen and 

Blood Pressure of the individual and the results of the working of GSM is shown through the alert 
message that the web page receives.    

   

  

    

               Heart beat sensor  

         Temperature sensor  

        Blood pressure sensor 
              Oxygen sensor  

    
      

Arduino  
      

Board         
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                Values in web page  

This figure here shows the correct reading of Temperature sensor, Heartbeat sensor, Oxygen 
sensor and Blood Pressure sensor for an individual.  

  

                              

            LCD Display  

  

This figure shows how the values are being displayed in an LCD which is obtained from all the 

sensors of an individual. Also, when the sensor values cross the threshold value alert message is sent 

through GSM and LED blinks.  

  

                                
  

             Alerts in web page  

This figure shows the reading of all the sensors for an individual along with how the alert is 

shown to the doctor who monitors the patient's health through a web page and this alert is also shown in 

LCD by LED light and through GSM module.  
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ThingSpeak is one of the IoT analytics platform services to the mixture, visualize, and analyze 

live knowledge streams within the cloud. In this platform, you will send knowledge to ThingSpeak from 

your laptop, produce instant visualizations of live knowledge, and send alerts to the particular devices. 
ThingSpeak is commonly used for prototyping and proof of conception IoT systems that need analytics.  

  

  

Temperature readings  

This figure shows the visual representation of the temperature sensor for an individual in the form 

of chart. All these values are displayed in the date range.  

  

  

Heartbeat readings  

This figure shows the visual representation of the heartbeat sensor for an individual along within 

date range and the heartbeat count.  
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Oxygen readings  

  This figure shows the visual representation of the oxygen sensor for an individual with a date 

range along with oxygen count.  

  

Blood Pressure readings  

This figure shows the visual representation of the blood pressure sensor for an individual with a 

date range and blood pressure count.  

  

V. CONCLUSION  

The proposed ICU patient monitoring device is integration of embedded and internet application, 

gives a stage in cost powerful way, answer for patient and specialist located at a far-flung area. The 

expert can come up to a resolution by searching at and staring at the wellness parameters of the sufferers 

at faraway locations. The uncommon exchange in estimations of patient’s wellbeing parameters can 

alarm the expert and assist in taking the crucial activities that are conceivable. A Remote human services 
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gives continuous perusing of essential parameters of patients alongside its socio-economics, on the way 
to help in tolerant well-being evaluation and in fundamental well-being condition.  

  

VI. FUTURE SCOPE  

In the future, IoT health tracking will provide elevated independence and mobility for elderly, sick, 

and physically or mentally disabled patients and decrease pressure for family and docs who can be 

alerted and react right now as soon as problems arise. The bio sensor developed with the aid of MC10 

can measure a patient’s blood pressure, temperature, and heart price and is so unobtrusive it has been 
compared to having a tattoo or bandage.  
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