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Abstract—Health condition of a patient is majorly defined by the body temperature and well being of heart. To determine 

the well-being of heart and temperature, they must be continuously monitored. This research paper presents a 

temperature, SpO2, heart ratemonitoring device. All the measured parameters are displayed on web server and are stored 

in database. The design of this system depends in Arduino, SQLlite andlocalhost. This device can help the doctors to 

remotely check the health status of their patients. 
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INTRODUCTION (HEADING 1) 

A Pulse oximeter is a light-based device that is used to measure the arterial oxygen saturation (SpO2) as a percentage of 

hemoglobin in blood and heart rate. Accordingly, the PPG signal is used to monitor the Heart rate by detecting the differences in 

the blood volume in the investigated area. The variation of heart rate varies on the state of the patient. The average heart rate of an 

individual at rest should be between 60 to 100 bpm. One the other hand the SpO2 level depends on the concentration of 
hemoglobin in red blood cells, its average value for a healthy individual should be between 95°Contactless Infrared Digital 

Temperature Sensor can be used to measure temperature of a particular object and the surrounding temperature within range - 70°C 

to 382.2°C. The sensor uses IR rays to measure the temperature of the object without any physical contact and communicates to the 

microcontroller (i.e. ESP32 in our case) using the I2C protocol. 

 

DEVICE DESIGN 

 
In above figure, the work flow of system is described. The non-contact temperature sensor MLX90614 will sense the temperature 

and the oxygen level and heart rate will measure by MAX30102 then these measurements will be given to ESP32 as input then 

after processing the data, output will be displayed on web-server. The measured data will store in database. It also measures 

surrounding temperature. The oxygen level and heart rate will be measured by MAX30102. Then these measurements will be given 

to ESP32 as input then after processing the data, output will be displayed on web-server. The measured data will be stored in 

database. For storing the data, SQLlitestudio is used. 

First of all ,  GPIO(General purpose input output) pins will be initialized, then SSID(Service Set Identifier) for given Wi-Fi 

connection will be initialized. After initialization of SSID, sensors (MLX90614, MAX30102) will be initialized. Temperature will 

be accepted by ESP32 and if temperature is detected then it will show measurements on web-server. Also,the data will be storedin  
database. If the temperature is not detected then process will back to the accept block. Oxygen level and Heart rate is measured and 

accepted by ESP32 then if both Oxygen level and Heart rate detected, the data will display on web-server and also store the 

measured data in database. And if Oxygen level and Heart rate not detected then again, the process will start from accept block. 

After displaying the data on web-server and storing in database, the process will end. 

 

Fig-2.1: Block diagram of IoT Based Health Monitoring System 
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Connections: MAX30102 = Vin - 3.3v, GND - GND, SCL - D22, SDA - D21  

                       MLX90614 = Vin - 3.3v, GND -GND, SCL -D22, SDA - D21 

 

Working: 

 

 

 
 

 

 

 

 
 

 

 

 

Fig-2.2: Circuit diagram of IoT BasedHealth Monitoring System 

Fig-2.4: PCB design of IoT Based Health Monitoring System 

Fig-2.3: Breadboard testing of IoT Based Health Monitoring System 
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I. RESULT AND CONCLUSION 

MLX90614 will sense the temperature of object and MAX30102 sense the SPO2 level and heart rate of the person. If there is 

nofinger i.e. there is no finger then it will again accept the input or it will show the message- “No Finger”. In Fig- 3.1, Output is 

displayed on serial monitor. And in Fig-3.2, output of localhost which will see if the device is connected to the given Wi-Fi 

connection.Fig- 3.3 shows the measured data which is stored in database and the data is store with date and time. 

 
Fig-3.1: Serial Monitor output of IoT Based Health Monitoring System 

 

 
 

 

 
 

Fig-3.2: Web-server output of IoT Based Health Monitoring System 

Fig-3.3: Database of IoT Based Health Monitoring System 
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. 

 

In above table, the measured data is compared with the specified standard values. By comparing the values, condition of patient’s 

health can be monitored. The we can clearly see that the observed values are close to expected values. 

 

Conclusion:  

This research has successfully developed a health monitoring system for measuring pulse rate, oxygen saturation, and body 

temperature. This device could be very useful for doctors to monitor their patients remotely. We used MAX30105 sensor for 
measuring SpO2 level and heart rate, and MLX90614 sensorfor measuring temperature. We used ESP32 as microcontroller and 

Wi-fi network to send data on Web-Server and used SQLlite to store data in database. 
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