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ABSTRACT: Present days the world is suffering with COVID-19 pandemic. The coronavirus is spreading through the 

droplets of an infected person’s saliva or droplets from the nose. Due to this action the virus is spreading everywhere 

when we touch those devices or places.To protect yourself, clean your hands frequently with an alcohol-based hand rub 

or wash them with soap and water &wear mask every time. This virus influences the decrease of economy and 

increases the death rate of our world to avoid this we are implementing a device which can helpful to the people, 

companies and organizations. In this device we are placing an IR based sensing device to operate a motor for release of 

sanitizer when we place the hands there. Then it will check the mask whether the person is wearing or not using pc 

webcam and serial monitor software which consists of group of images having people wearing mask images.  

It will be operating by using the one part of image processing techniques such as Facial Landmarking, Region 

based boundary detection technique. Whenever the person wear mask then he will be allowed to check temperature 

using non-contact IR thermopile sensor. Whenever the person not wear the mask, he will not be allowed to check 

temperature and it will alert using the danger LED. Whenever the person’s temperature is below the threshold value 

98.6F then he will allow into the workplaces by using door motor connected to it. Else it will enable the buzzer to 

intimate the security. The total device will be human free and contact free device and will continuously monitors based 

on Artificial intelligence technique enabled to it. This project can be used in schools, hospitals, banks, airports, and etc. 

as a digitalized scanning tool. 
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I. INTRODUCTION 

 

Present scenario the world is facing the main issue i.e., COVID-19 due to this pandemic the boarders of every 

country, state, city had closed and due to that impact people are losing their incomes and formers got loss by not selling 

their food products in the markets due to lack of transportation. Every people are facing lot of issues with this pandemic. 

If any person got this disease due to lack of medicines some people are dying and worlds economy also disturbed due 

to this activity. By this impact the WHO and Governments of every country issuing a rule that is every person need to 

wear the mask for to stop spread of covid-19 virus. The coronavirus is spreading through the droplets of an infected 

person’s saliva or droplets from the nose. Due to this action the virus is spreading everywhere when we touch those 

devices or places. 

To protect yourself, clean your hands frequently with an alcohol-based hand rub or wash them with soap and 

water &wear mask every time. This virus influences the decrease of economy and increases the death rate of our world 

to avoid this we are implementing a device which can helpful to the people, companies and organizations. 

In this device we are placing an IR based sensing device to operate a motor for release of sanitizer when we 

place the hands there. Then it will check the mask whether the person is wearing or not using pc webcam and serial 

monitor software which consists of group of images having people wearing mask images.  

It will be operating by using the one part of image processing techniques such as Facial Landmarking, Region 

based boundary detection technique. Whenever the person wear mask then he will be allowed to check temperature 

using non-contact IR thermopile sensor. Whenever the person not wear the mask, he will not be allowed to check 

temperature and it will alert using the danger LED. Whenever the person’s temperature is below the threshold value 
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98.6F then he will allow into the workplaces by using door motor connected to it. Else it will enable the buzzer to 

intimate the security.  

The total device will be human free and contact free device and will continuously monitors based on Artificial 

intelligence technique enabled to it. This project can be used in schools, hospitals, banks, airports, and etc. as a 

digitalized scanning tool. 

II. SYSTEM DESCRIPTION 

 
In this system we are controlling all the devices using Atmega328 microcontroller. In this system IR sensor pair, Ir 

temperature sensor and pc web cam acting as an input devices and sanitizer motor, led and buzzer acts as an output 
device to the proposed system. In this system the pc web cam continuously monitors that whether the person is wearing 
mask or not. The device is connected to database having mask and without mask images those can be activated by using 
HTML web page. 

 

Fig.1 Block diagram of proposed system 

In this system it will detects the mask based on the facial landmarking and boundary detection with region of interest 
technique. In this technique the total face is divided into regions format and those are detected by using rectangular 
blocks. By this scenario we will align the values to the image. If the image part inside the ROI, then it represented as 1 
and other than part represented as 0. As clearly shown in the figure. 
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Fig.2 Roi mapping on desired area 

From the above diagram it is clearly showing that the ROI is mapped with rectangular blocks and if the points 
covered by the mask, then it will show the 1 value at output and if this not covered then it shows the value as 0. The 
remaining part is neglected and all these iteration images are stored in the database and this data base is connected to 
MATLAB software and web page. This web page has an option to capture the images from outside and checking with 
described values whenever it shows 1 or 0 based on conditions of mask wearing and not wearing. These values are sent 
to the microcontroller attached to system. Based on the conditions the microcontroller performs the specified operations. 

Y=log(1+a*b*X) / (a*b*X) 

Where: Y=constant positive value when mask is wearing 

      a=iteration staring point 

      b=changing pattern length  

      x=total space 

 

Fig.3 Mask detection flow Diagram 
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In this system we have other parameters like Temperature detection using IR temperature sensor. The IR 

temperature sensor will detect the temperature of the any living creature from certain distance. If the distance is 

increased the sensitivity of sensor may change. In this project Initially it will take the human temperature in the form of 

IR signals. These analogue signals converted into digital signals by using ADC components attached to it. then we will 

calculate the temperature by using Stefan-Boltzmann’s law 

 

VTP =A * (TO
4
-TS

4
) 

 

 Where:  VTP  =Thermopile Voltage 

               A     =  Stefan-Boltzmann’s Constant 

TO
4 
=  object Temperature 

TS
4
=  Sensor Temperature. 

 

III. DEVICE FUNCTIONALITY 

 

Whenever device is in ON condition then it will continuously check for human to operate sanitization motor 

by using IR pair sensor. If human is present and places the hands below the IR pair sensor it will start sanitization. 
 

 

Fig.4 IR pair Sensor detection for sanitization. 

These values are seen in the software serial monitor software. And then it will check whether the person is 

wearing the mask or not. Whenever the person wears the mask then it will allow to temperature detection. If person not 

wear the mask, then it will turn on the Red LED light connected to Relay.  

 

Fig.5 Red Led is in ON condition. 
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Fig.6 Mask not detected Condition. 

If mask is detected by the system, then it will go to temperature detection case. 

 

Fig.7 Mask is detected by the software condition 

Whenever mask is detected by the system it will goes to temperature detection case. In this system we 

employing a MLX90614 IR Temperature sensor can detect the persons temperature from certain distance. That’s why 

this is call it as a non-contact AI Device. If the temperature value is greater than the 98.6F then it will give the alert by 

using buzzer. Attached to it. If the temperature of the person is below the threshold value, then it will allow the person 

into the office using door motor attached to it. 

 

Fig8: Temperature Detection condition 
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Fig.9 Temperature Detection values in Serial monitor& Buzzer is in On Condition 

 

Fig.10Door motor is in ON condition 

IV. APPLICATIONS 

 

This project can be used in the areas where there is more intensity of people.It is useful in various scenarios where 

people pass, like transport hubs, offices, warehouses and large shops. This means it’s quicker, easier, and safer to 

monitor the people.Used in museums, Airport, exam centres etc. 

V. CONCLUSION  

 

We are developing a system that will check whether the human wearing the mask or not and contact less 

temperature detection using a real-time camera and various sensors attached to the device. This project is a simple device 

can easily install can monitor the persons state efficiently without contact. By using this device, we can perform the 3 

manmade tasks without human intervention. By this device we can save over time and money. This device can also 

reduce the Spreading of corona disease from one person to another. The total device is working based on Artificial 

intelligence technique. 
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