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Abstract: The pandemic of COVID-19 is a changing situation in the world and spreads into disturbing reds. The use of hygienic 

procedures in public health would have an overly large effect on the transmittal of COVID 19 by the population and the transport 

of face masks in public and the workplace. We suggest a method that can track the face mask with the help of image processing 

effectively. In addition, our suggested method controls the body temperature to understand whether or not the individual has a 

fever. We also have a servo motor attached to the door that will open the door automatically if the person wears the mask and 

the heat from his blood is natural. We use the Arduino microcontroller to power our proposed device. If the individual is 

permitted in, we save his/her details via the QR code on the ID card. 
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1. Introduction 

The recently found virus that causes and becomes 

viral causes a coronavirus disease (COVID-19). Most 

people worldwide suffer from COVID-19 infection, 

breathing complications, reduced levels of oxygen, and 

recovery. Coronavirus is most likely to cause severe 

illnesses and even deadness for the elderly population, 

infants without any greater immunity, and people with 

medical conditions such as diabetes. Most people 

survive and others are killed by the recent viral disease 

COVID-19. 

The outbreak COVID-19 was declared a pandemic 

by a global health organization (WHO) on 11 March 

2020. The regimes of the following days made attempts 

to eliminate the transmission of disease within the 

entirely separate nations [15]. Stay-at-home directives 

were given by the State governments. Due to economic 

pressure (lack of resources for governments), states 

have begun reopening little by little early in the summer 

to allow food and shopping in person, as well as other 

non-essential facilities.  

 

With all opened up again, in the countries of the 

confirmed COVID-19 cases, there are new COVID-19 

cases again. Communities must follow public health 

approaches aimed at reducing the spread of COVID-19, 

including the holding of facial masks and maintaining a 

social distance, and monitoring body temperatures daily 

to recognize whether the individual has a fever. To start 

a civic life as well as the use of public spaces, such as 

urban parks and workplaces, these protection measures 

are essential. 

The first phase in observing COVID-19 is fever 

scanning. We would also like to observe a mask for each 

person. At each entry, we have temperature control 

devices for scanning [15], but manual temperature 

scanning has a lot of drawbacks.  

 The staff was not well qualified on the use of 

temperature scanner instruments. 

 The reading of the temperature unit values is 

human error. 

 Several times, even with elevated temperature 

readings or no masks, people would not be 

prevented from entry. 

 If not observed by the subordinates or 

managers, the protection would be saved. • 
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 The manual scanning for big crowds is not 

appropriate for temperature scanning. 

To resolve this issue, we have here suggested a fully 

automated temperature scanner and entry provider 

system. A contactless temperature scanner and a camera 

for mask control are used to verify if someone wears a 

mask or not. If the excessive temperature is sensed, the 

scanner is attached directly to the barrier input of the 

individual. Without a temperature and mask scan, any 

person is not permitted indoors. Only the individual who 

fulfils the two requirements is otherwise not allowed 

inside immediately. 

2. Literature survey 

G. Deore, R. Bodhula, V. Udpikar, and V. More 

have Proposed a more efficient and precise measure in 

comparison with other steps from the camera. The 

identification of the eye line can be implemented too 

easily, but in poor quality, the picture results in wrong 

performance because low levels of intensity cannot be 

recognized. [1]. 

T. Meenpal, A. Balakrishnan, and A. Verma have 

designed a binary face classifier to detect any face in the 

frame regardless of its orientation in the background. 

This paper introduces a method of generating exact 

facial segmentation masks from any image of arbitrary 

size [2].  

O. Cakiroglu, C. Ozer, and B. Gunsel have 

projected that the work on the existing object detector, 

mask RCNN and is trained for the face detection and 

performance results are reported by using the learned 

model. It's focused to train the deep detector with a very 

small number of training examples [3].  

T. Marciniak, J. Suder, and A. Dąbrowski, and K. 

Podbucki have proposed that the use of neural networks 

to identify anti-virus mask humans. This algorithm will 

decide whether the individual is wearing a mask 

correctly. The use of neural webs was contrasted with 

traditional Frontal Face hair cascades and can also be 

found in the OpenCV library. [4]. 

N. Bagheri, N. F. M. Noor H, M. N. Ayub, and 

Alkhayat, have proposed that they also agreed that it 

would help to minimize the spread of school rooms with 

an infectious disease by keeping track of the body 

temperature of the student in his/her early stage. Males 

of the system use multiple infrarouge cameras which 

monitor the room temperature and also detect the 

students at a normal temperature [5]. 

V. Ruhitha, V N Prudhvi Raj, G Geetha have 

proposed that the IoT-based attendance system that uses 

biometric can prove to be an excellent value to schools, 

colleges, and workplaces and it shows that to be highly 

secure and efficient. The price concerned with creating 

this technique is quite less and compared to the 

conventional biometric attendance system [6]. 

B. Dinesh Kumar and S. Kareemulla have proposed 

that the employee need not wait long for updating their 

attendance. They could just login using his smartphone. 

Easy to maintain an employee’s record and it is also 

helpful for employees who work outside the office to 

update their attendance [7]. 

3. Proposed system 

To set up the entry provider system while the system 

checks the condition of health of the person who will be 

standing in the specified location. When the person 

enters university every day, so it should be the 

mandatory check for her/him in front of the system. 

Only the system allows the person inside, then the 

presence of the person will be stored in the database by 

scanning QR code which is present on the college ID 

cards [5]. Overall, the workflow of the system is shown 

in Figure 1. 

       The person will stand in front of the system, the 

system will detect the mask whether he wears it or not. 

If the person will not wear the mask, then the system 

will alert by buzzer sound and it indicates to wear a 

mask. If the person will wear the mask, then the system 

will scan for body temperature, if the body temperature 

is high then he is not allowed inside the university and 

he/she will be sent to the doctor who is always present 

in the college. If the body temperature is normal, then 

the person will be allowed inside the university. Then 

the person will scan the QR code, then the information 

about him/her will be stored in the database. 

 

Figure. 1 Overall workflow of the system 

3.1 Mask detection 

Mask detection can be achieved by initially 

training the model with a data set containing images of 

both the appearance and lack of masks. By using this 

model, a mask detection can be successfully performed 

while a person is standing before the device. The person 

can go on to take other steps if the mask is recognized 
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by the system [5]. Otherwise, the buzzer is played to 

warn the individual to place the mask within the 

university. 

3.2 Temperature detection 

Infrared emission is the fundamental principle 

for thermal detection. Each individual catches the 

radiation from infrared. Emission is proportional to 

body temperature, which is released by a person. The 

thermal imaging scanner captures and displays this 

radiation as an image [20]. It is noted that when a person 

has a fever, the temperature near the eyes and forehead 

is comparatively higher. The presence or absence of 

fever can be known based on the thermal images 

produced. 

3.3 Storage in database 

   The information of the person who is allowed 

inside the university is important to store for further 

complications. So, the person's information is stored in 

the database by scanning the QR code which is present 

on the ID cards of the university [7]. 

4. Architecture and system design 

Multiple health verification and stock control 

protocols have been integrated into the scheme. It 

processes all of the received input data and produces the 

requested response in the form of a buzzer notification 

and opening the gate. 

 

           Figure. 2 System Architecture 

The microcontroller Arduino is the core of the 

whole machine. The photographs taken by the camera 

and the show created for the identification of the mask. 

They are added to the power supply grid from the 

Arduino Microcontroller. 

4.1 Mask detection 

4.1.1 Image processing 

      Picture processing is a way of performing operations 

on an image to improve it or extract relevant 

information from it. It is a sort of signal processing in 

which the input is an image and the output might be an 

image or image characteristics/features. Image 

processing is one of today's fastest-growing 

technologies [11]. It is also a fundamental research field 

in engineering and computer science. The three 

fundamental processes in image processing are as 

follows: 

 Importing the image using image acquisition 

software 

 Analyzing and editing the picture 

 Output, which might be a changed image or a 

report based on image analysis. 

Two different approaches are employed for the 

processing of images, namely analog and digital images. 

For tangible copies such as prints and pictures, analog 

image processing may be utilized [8]. During these 

visual procedures, picture analysers apply several 

interpretation bases. The techniques of digital image 

processing assist to manipulate computers with digital 

pictures. During the digital processing, improvement, 

and display of information, all 34 general processes 

must be conducted by all sorts of data. 

4.1.2 Face recognition 

Facial recognition is a technological approach 

to recognize a human face. A method of face recognition 

employs biometrics to map photographic or video face 

characteristics [13]. It compares the information with a 

known match database. Facial recognition can assist in 

checking personal identity. 

Facial recognition work procedure: 

Step 1. The facial image of a photo or video can be 

recorded. The face may seem in a crowd or alone. You 

may see the image directly or almost in your profile.   

Step 2. Software for facial recognition reads the facial 

geometry. The distance of your eyes from the forehead 

to the chin is one of the key elements. The program 

recognizes face landmarks – a system identifies 68 – 

which are essential for your face to be distinguished. 

The result: the signature of the face.                                                                      

Step 3. Facial — a mathematics formula — is compared 

to the known faces database.               

Step 4. A decision has been taken. In a facial recognition 

system database, the faceprint may match that of a 

picture. 

4.1.3 Methodology 

The detection of a mask is widely split into two 

parts: the preparation and the mask detection code. The 

dataset is first loaded into the model in the training 

section. A data set for facial masks can be generated by 

taking a series of masked and mask-less photographs, 

and identifying the region of interest in the face area, 

and following a facial assessment to determine the 

position of the facial mask. Eyes, lips, jawline, ears, etc. 

The characteristics are. And this can be done in Python 

script for OpenCV (computer vision) [18]. If the dataset 
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is loaded successfully, Keras and TensorFlow packages 

are used to exert the face mask classifier. The face mask 

classification is standardized to the disc. The facial area 

can be determined by the faces of the image that were 

taken, found, and the region of interest. At this time, the 

facial mask classification was previously trained to 

identify the absence and presence of a facial mask. The 

forecast is printed on the panel, showing the area of 

concern in a green boundary box while the mask is worn 

and in a red boundary if the mask is not worn [21]. If the 

mask is not worn, the echo from the buzzer can also be 

heard. The buzzer sound insists on the person carrying 

a mask otherwise the individual won't go further. The 

output is shown in Figure 3 and Figure 4. 

 

Figure. 3 Person with mask 

If the individual wears a mask, then the display will 

show the green boundary square box and on the upper 

part of the mask, the system displays the percentage of 

the mask. i.e., the approximate percentage of the 

individual wearing the mask. 

 

Figure. 4 Person without mask 

If the individual does not wear a mask, then the 

display will show the red boundary square box and on 

the upper part of the mask, the system displays the 

percentage of the mask. i.e., the approximate percentage 

of the individual wearing the mask. 

4.2 Temperature detection 

In many countries, there is not enough equipment to 

check whether the person has COVID-19, and it makes 

it difficult to count the number of cases and impairs the 

decision-making of public policies such as the 

lockdown, isolation and so many to stop the increase in 

the COVID cases [15]. The main symptom of COVID 

is the fever that is an increase in the body temperature 

above 39ºC, in addition to this body pains, difficulty in 

breathing, headache, diarrhoea, sore throat. In some 

people, they suffer gastrointestinal symptoms and some 

may lose their sense of smell and taste. So, we need a 

device that can able to detect the temperature of the 

body without contacting the person [5]. For this, the 

MLX 90614 sensor is used. This sensor allows us to 

detect the body temperature without touching the 

person, and it measures IR (Infrared Radiation). So, just 

bring the person’s body close to the sensor and perform 

temperature detection. With the use of this MLX 90614 

sensor, so the system able to identify the first symptom 

of the COVID in a possibly sick person and recommend 

them to see a doctor [20]. Here, the servo motors are 

used to represent the gate will be opened or not. Servo 

motors are used to rotate the objects, sensors, etc. Servo 

motors are small in size and can easily be connected to 

Arduino UNO.  So, if the person has a high temperature, 

then the person allowed inside the university otherwise, 

he will not be allowed inside the university and the 

person will be sent to the hospital. The output is shown 

in Figure 5.  

 
Figure. 5 Temperature detection 

4.3 Storage in database 

After temperature and mask detection, the final part 

is storage information. A QR code is present on the ID 

cards, so if the QR code will be scanned by the camera 

then the information like date, time, and roll number of 

the student [7]. If the individual has a normal 
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temperature and worn a mask, so the individual 

information is stored on the database [13]. This was 

shown in Figure 6.  

 

Figure. 6 Database 

5. Result 

The main aim of our project is to prevent the 

spreading of COVID among the people and this entry 

system provides entry automatically. It will remind the 

person whether the individual has COVID or not. If the 

individual has a high temperature, the entry system 

provides the buzzer sound with the help of the buzzer 

and they will go to the hospital which is present inside 

the university. If the individual does not wear a mask, 

the entry provider system will insist on him to wear a 

mask with sound. If the individual has a normal 

temperature and worn a mask, then he will be allowed 

inside the university. 

5.1 Real-Time experimental setup 

 The real-time experimental setup shown in Figure 7, 

demonstrates a prototypical view of how the system will 

function. For coding purposes, Python 3 is used. The 

image captured by the webcam of the laptop will be up 

on the display on the screen. The MLX 90614 non-

contact IR sensor will measure the body temperature 

and display it on the LCD screen. The total real-time set-

up was shown in Figure 7. 

     

 

Figure 7 Real-Time experimental set-up 

5.2 Result and analysis 

Our proposed system will detect the person is 

wearing the face mask or not and it will also check his 

body temperature. If the person is wearing the mask and 

body temperature is normal means the controller will 

open the gate for the person to enter else it will not open 

the gate. We can also see the body temperature on the 

LCD Display. The person who is allowed to inside, his 

information will be stored in the cloud by scanning the 

QR code which is present in the student ID cards. 

6. Conclusion 

During this covid-19 pandemic situation, 

precautionary measures should be taken to reduce the 

spreading of the corona virus. But peoples are not 

following the precautionary measures so there is a need 

for a system to monitor these precautionary measures. 

So as a solution to this problem we here proposed a 

system that will detect the face mask using image 

processing. Our proposed system also checks the body 

temperature to know the person has a fever or not. To 

control our proposed system, we are using an Arduino 

microcontroller. We also used a servo motor which is 

connected to the gate and it will automatically open the 

gate if the person is wearing the mask and his body 

temperature is normal else it will not open the gate. The 

body temperature is displayed on the LCD also. 
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