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Abstract— In order to effectively prevent the spread of COVID-19 virus, almost everyone wears a mask during coronavirus epidemic. 

This makes conventional facial recognition technology ineffective in many cases, such as community acces s control, face access 

control, facial attendance, facial security checks at train stations, etc. Therefore, it is very urgent to improve the recognition 

performance of the existing face recognition technology on the masked faces. Most current advanced face recognition approaches are 

designed based on deep learning, which depend on a large number of face samples. However, at present, there are no publicly 

available masked face recognition datasets. Detects end of 2019 witness the out break of coronavirus. Disease 2019 (COVID-19) which 

has continued be the cause of plight for millions of lives and business even in 2020 and 2021. As the world recovers from the pandemic 

and plans to return to a state of normally, there is a wave of anxiety among all individuals , especially those who intend to resume in 

person activity. Studies have proved that risk of viral transmission as well as provides a sense of production. However, it is not 

feasible to manually track the implementation of this policy. temlearning-based system that can detect instance where face masks are 

not used convolutional neural network (CNN) architecture capable of detecting masked and unmasked faces and can be integrated 

with pre-installed CCTV cameras. This will help track safety violation, promote the use of face masks, and ensure a safe working 

environment. 
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I. INTRODUCTION 

The first human cases of covid-19, the disease caused by the novel corona virus were reported by officials 

in Wuhan city, China, in December 2019. It has since spread worldwide, leading to an ongoing pandemic. 

Symptoms of covid-19 are variable, but often include fever, cough, breathing difficulty, loss of smell and 

taste etc. Preventing methods of covid-19: hand washing, face coverings, self-quarantine, keep social 

distancing. In world, there are 12,46,13,347 Confirmed cases and 27,40,562 Death cases up to (March-

2021). Artificial Intelligence has been witnessing a monumental growth in bridging the gap between the 

capabilities of humans and machines. Researchers and enthusiasts alike, work on numerous aspects of the 

field to make amazing things happen. One of many such areas is the domain of Computer  vision. We are 

introducing Fully automatic covid-19 test kit by using the concept of Convolutional Neural Network 

(CNN). By using our system, we hope, we can able to control the spread of this covid-19. Because the 
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main reason for spread of this covid-19 is the person who does not wear the mask on face. So, our system 

is going to detect the person who wear the mask on face or not. 

 

II. LITERATURE REVIEW 

 

     Berardi, A., Perinelli, D. R., Merchant, H. A., Bisharat, L., Basheti, I. A., Bonacucina, G., ... & Palmieri, 

G. F. “ Zero Contact Hand Sanitizer Dispenser”[2020] [7]. This paper proposed that the hand sanitizer be 

dispensed by using IOT through hand free. It will dispense the sanitizer at a low cost. 

     The proposed system Automatic COVID-19 test kit detects a mask if people wears a mask and then the 

pump dispense the sanitizer and it detects the temperature. If all the conditions satisfied only the door will 

be unlocked to enter the person to a building or anywhere else. This feature is not available in the existing 

system. 

 

III. METHODOLOGY 

 

The proposed system is going to used for, to detect the person who wear the mask or not wear the mask. If 

the person does not wear the mask on face which is detected by our system, the system will does not 

provide allow signal. This allow signal is used for proceed further process. So the person wants to get 

allow signal, they want to wear the mask on face. If the person wear the mask on face which is detected by 

our system, he gets allow signal to process another step. This detection method will work based on 

Convolutional Neural Network (CNN). When the allow signal exist, then the person’s body temperature 

was detected by our system. In this system has temperature range value from normal human body 

temperature to abnormal human body temperature. When this abnormal human body temperature exists, 

the system will not allow the person. So, when the normal human body temperature exist, the system 

provides allow signal to proceed next process. This temperature detection system will work based on 

MLX90614.The next process is, the pump will automatically dispense the sanitizer when the above both 

conditions are set to be True. Even if the one condition is failed, the system will not proceed to next level. 

So when each and every conditions are satisfied, the system works precisely. 

A. BLOCK DIAGRAM OF EXISTING SYSTEM: 

 

 

 

 

 

 

 

                 Fig 1.1 Existing system block diagram 
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The existing block diagram (1.1) shows that, it consists of two parts. One is sanitizer dispenser and another 

one is temperature detection. These both are not combined in the existing system. but in our proposed 

system we combining these both system in addition with face mask deduction. 

 

B. COMPONENTS DETAILS 

a) Raspberry pi 

The Pi4B requires a good quality USB-C power supply capable of delivering 5V at 3A. If attached 

downstream USB devices consume less than 500mA, a 5V, 2.5A supply may be used. In addition to the 

standard peripheral options found on legacy Pies, extra I2C, UART and SPI peripherals have been added 

to the BCM2711 chip and are available as 

further mux options on the Pi4. 

 

Fig 1.2 Faspberry pi 

 

 The Raspberry Pi (FIG 1.2) has the ability to interact with the outside world, and has been used in a wide 

array of digital maker projects, from music machines and parent detectors to weather stations and tweeting 

birdhouses with infra-red cameras. We want to see the Raspberry Pi (FIG 1.2) being used by kids all over 

the world to learn to program and understand how computers work. 

 

 

 

b) PUMP 

Make block water pump motor - DC 12V/370-04PM has a 12V motor and a tough thermoplastic body 

 Load: Water  

 water absorption: 1L-1.2L/min  

 Current (With load): Less than 320mA  

 Flow: 2.0LPM  Total Size: D27 x 75mm  

 Water Hole Diameter： 6.5mm  
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 Maximum pressure: More than 360mmHg  

 Noise: Less than <60Db 

 

Fig  1.3PUMP 

 

The working principle of a pump (FIG 1.3) is, it enhances the fluid’s pressure to provide the driving 

strength which is necessary for flow. Usually, the pressure filter supply pump is a centrifugal type pump 

(FIG 1.3), and the working principle is that slurry penetrates the pump (FIG 1.3) during the rotating 

impeller’s eye which informs a circular motion. 

 

c) Temperature Sensor (MLX90614) 

 Easy to integrate 

 Factory calibrated in wide temperature range: -40°C…+125˚C for sensor temperature and -

70°C…+380˚C for object temperature.  

 High accuracy of 0.5°C in a wide temperature range (0°C…+50°C for both Ta and to) 

 High (medical) accuracy calibration  

 Measurement resolution of 0.02°C  

 Single and dual zone versions  

 SMB us compatible digital interface  

 Customizable PWM output for continuous reading  

 Available in 3V and 5V   versions 

 

 

Fig 1.4 TEMPERATURE SENSOR 
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MLX90614 (FIG 1.4) consists of MLX81101 infrared thermopile sensor and MLX90302 signal processing 

chip including voltage stabilizing circuit, low noise amplifier, A/D converter, DSP unit, pulse width 

modulation circuit and logic control circuit. There is a total of 32 EEPROM memory cells with a word 

length of 16 bits in MLX90614 (FIG 1.4), the address of which is 000H-01FH. All registers in the 

EEPROM can be read through SMB us, but only some registers can be rewritten. 

 

d) PI Camera 

 Raspberry Pi Night Vision Camera, supports all revisions of the Pi 5-megapixel OV5647 sensor 

Camera specifications  

 CCD size: 1/4inch  

 Aperture (F): 1.8 Focal  

 Length: 3.6MM (adjustable)  

 Diagonal: 75.7 degree  

 Sensor best resolution: 1080p 4 screw holes Used for attachment Provides 3.3V power output 

Supports connecting infrared LED and/or fill flash LED  

 Dimension: 25mm x 24mm 

 

Fig 1.5 PI CAMERA 

 

The Raspberry Pi camera (FIG 1.5) module can be used to take high-definition video, as well as stills 

photographs. It’s easy to use for beginners, but has plenty to offer advanced users if you’re looking to 

expand your knowledge. There are lots of examples online of people using it for time-lapse, slow-motion 

and other video cleverness. You can also use the libraries we bundle with the camera to create effects.  

The Image Data Generator class has the flow _from _data frame () method to read the images from a big 

NumPy array and folders containing images. The first parameter of the flow _from _directory method is 

the train/validation directory where the images are stored. The batch size is the number of images to be 

yielded from the generator per batch. The class mode here is binary because we are dealing with only two 

classes (mask and no mask). The target size is the size to which all the images would be uniformly resized.  
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Fig 1.6 CIRCUIT DIAGRAM 

 

After preparing the data for training the next objective is to define the model. I used Convolutional 

neural networks for this purpose. The name “convolutional neural network” indicates that the network 

employs a mathematical operation called convolution. Convolution is a specialized kind of linear 

operation. Convolutional networks are simply neural networks that use convolution in place of general 

matrix multiplication in at least one of its layers. The details and the theory behind CNN are beyond the 

scope of this blog. 

 

PROPOSED SYSTEM 

 

Fig 1.7 Block diagram of proposed system 

 

 

KEY PROCESS OF PROPOSED SYSTEM 

 

IMAGE PROCESSING 

Detection is the task of identifying the presence of predefined Human Detection is a branch of Object 

Detection. Human shapes of human in an image. This task involves both identification of the presence of 

the humans and identification of the rectangular boundary surrounding each objects. The advancements in 

computer processing power and complexity, and data capturing and storage, through time and continuous 
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expert hardware engineering have helped AI enthusiasts overcome previous significant blockers that 

prevented earlier adoption of Computer Vision tools and techniques in everyday use. Now, in 2020 and 

2021, such Computer Vision applications are; and continue to be, implemented in many aspects of 

everyday life; from quirky filters and backgrounds on Snapchat images/videos to Smartphone security 

with Retina or Full Face scans to proximity detection in car sensor systems, to name but a few. 

The Convolutional Neural Network is what drives much of the decision-making behind these algorithms. 

 

Fig 1.8 Image Processing 

 

The Convolutional Neural Network, on the other hand, can capture(1.8) these dependencies through the 

application of relevant filters. The architecture performs a better fitting to the image dataset due to the 

reduction in the number of parameters involved and the reusability of weights. In other words, the network 

can be trained to understand the sophistication of the image better. 

a. CONVOLUTIONAL NEURAL NETWORK 

 The advancements in Computer Vision with Deep Learning has been constructed and perfected with 

time, primarily over one particular algorithm a Convolutional Neural Network. 

 The architecture of a convolutional neural network is a multi-layered feed-forward neural 

network(1.9), made by stacking many hidden layers on top of each other in sequence. It is this 

sequential design that allows convolutional neural networks to learn hierarchical features. 

 The hidden layers are typically convolutional layers followed by activation layers, some of them 

followed by pooling layers. 

 A simple convolutional neural network that aids understanding of the core design principles is the 

early convolutional neural network LeNet-5. 

 

Fig 1.9 convolutional neural network 
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A Convolutional Neural Network (Convolutinal Neural Network/CNN) is a Deep Learning algorithm 

which can take in an input image, assign importance (learnable weights and biases) to various 

aspects/objects in the image and be able to differentiate one from the other. The pre-processing required in 

a Convolutinal Neural Network  is much lower as compared to other classification algorithms. While in 

primitive methods filters are hand-engineered, with enough training, Convolutinal Neural Networks have 

the ability to learn these filters/characteristics. 

The architecture of a Convolutinal Neural Network is analogous to that of the connectivity pattern of 

Neurons in the Human Brain and was inspired by the organization of the Visual Cortex. Individual 

neurons respond to stimuli only in a restricted region of the visual field known as the Receptive Field. A 

collection of such fields overlap to cover the entire visual area. 

 

A) Temperature Detection 

 

Fig 1.10 Temperature Detection 

It has the advantages of non-contact, small size, high precision and low cost. Contact type temperature 

measurement can only measure the temperature after the object to be measured and the temperature 

sensor(1.10) reach thermal equilibrium, so the response time is long and it is easily affected by the ambient 

temperature; while infrared measurement Temperature is to determine the temperature of the object 

according to the infrared radiation energy of the object to be measured. It does not touch the object to be 

measured, and has an influence on the temperature distribution field of the measured object. The upper 

limit of temperature is limited, and the stability is good. 

 

 

 

 

 

B) Sanitizer Dispenser 
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Fig  1.11 Sanitizer Dispenser 

 

In this project we will show you how to build an automatic hand sanitizer dispenser(1.11). Since the use of 

hand sanitizers has increased enormously with the Covid 19 outbreak, we thought it would be a good idea 

to make a decent non-contact dispenser that also looks presentable. There are already several designs 

available on the internet. The difference from these designs is that with this design there is no contact 

between the alcohol and the pump. The air pump puts pressure on the bottle so that the liquid comes out 

through the other tube. In addition, it naturally also differs in appearance. The dispenser does not have its 

own reservoir but can be placed on the bottle of hand sanitizer. When the bottle is empty, the dispenser can 

be put on a new bottle. The challenges were controlling the air pump and limiting the liquid flow. The air 

pump can be controlled with an EArduino, this would make the costs much too high. That is why we opted 

for a proximity sensor and a simple circuit with a PNP transistor and a resistor to control the pump. 

Limiting the liquid flow is achieved by the use of thin tubes and a small nozzle. This system is fully based 

on ultra sonic sensor, which uses Raspberry Pi circuit, this sanitizer dispenser system also uses IR sensor, 

tank for storing sanitizer, pipes and motor. In this project the voice is detected by the ultra sonic sensor 

then the sensor sends the respective information to the microcontroller, to understand whether the sanitizer 

required by the person. The microcontroller send the information to the IR sensor.The system uses IR 

sensors to detect the presence of sanitizer and then the IR sensor sends the signal to the microcontroller 

about the presence of the glass, accordingly the motor starts and the sanitizer flows though the pipes from 

the particular tank. 

 

 

 

 

 

 

 

RESULT 
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Fig 1.12 

 

 

 

 

 

 

 

 

 

   Fig 1.13 

The PI camera to detect the person Infront of the door who not wear mask(fig.1.12). The device shows 

the person in red color square box(fig1.13) on the display who wasn’t wear the mask.  

 

 

Fig 1.14 

If the PI camera detect the person who wear the mask(fig.1.14). The device shows the person in green 

color square box(fig.1.15) on the display who was wear the mask. 
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Fig  1.15 

 

CONCLUSION 

 

All the existing system have only separated devices. In our proposed system having all devices in one 

system. And our device is very efficient and high accuracy. It is very useful for our society. Compared with 

existing system our product has high quality and compact product.If our product is implemented in all 

public places like schools, colleges ,hospitals, industries, public transports and etc, we hope our product will 

detect the persons, who does not follows the goverment rules like wearing mask, keep social distancing, 

hand sanitizing, and etc. If the person who follows our product procedures, they will protect from the 

Covid-19 virus. 
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