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ABSTRACT: The effects of the coronavirus outbreak have 
had a profound impact on every aspect of our daily lives, 
including the way we work. Due to the closure of many 
companies and industries such as technology or finance, 
offices have been temporarily closed as remote working 
becomes the standard. They are also organizations 
whose doors must remain open to support society 
during this outbreak. In this work we are focusing on 
accomplishing body temperature detection, facemask 
detection along with RFID verification and maintaining 
social distancing.  
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I. INTRODUCTION 

The discovery of the new normal is happening every 
hour for businesses around the world. The effects of the 
coronavirus outbreak have had a profound impact on 
every aspect of our daily lives, including the way we 
work. We also know that Covid-19 is not mitigating 
without a vaccine. The project “Smart Solution to 
Prevent the Fast Spread of Covid-19 In Workplaces” 
comes in act. It is mainly focused on resolving the plight 
that our world is facing, that is covid-19. In the project, 
we are focusing on accomplishing body temperature 
detection, facemask detection along with RFID 
verification and maintaining social distancing. Image 
processing, IOT, Artificial intelligence and Deep learning 
are some of the technologies used in our project. 

In order to successfully adapt to the new normal and be 
successful, we cannot simply react to Covid19-related 
workplace problems as they arise, but must monitor key 
patterns and trends to predict challenges and effectively 
and proactively manage our efforts in real time. 
However, this requires personal intervention and 
manpower, but its more based on the use of modern 
technological resource in order to reduce the efforts by 
man. 
Problem parameters: 

 Whether the employees are wearing mask? 
 What is the employee's body temperature? Is it 

high or normal? 
 How can no contact attendance system be 

implemented? 

 How to ensure that employees do not form 
groups while working? 

For all the above-mentioned problem parameters we 
have come up with a solution. Our solution ensures that 
in industries and organizations all the SOPs prescribed 
by the government are being followed.   

The device at the entry area will perform following 
errands: 

• Mask detection – It scans the face of the employees 
to detect the presence of mask. 

• Body temperature detection - It detects the whether 
the body temperature of the employees is normal. 

• Logs the attendance - It detects the RFID tags of the 
employees and mark the attendance. 

 
II. HARDWARE REQUIREMENTS 

1. Raspberry pi 

A low-cost computer that plugs into a TV monitor or 
computer and uses a typical mouse and keyboard. 
Capabilities - from playing HD videos, surfing the 
internet to creating spreadsheets, games and word 
processors. 
Most Raspberry Pi Models have 40-pin pin out. 
It supports Raspberry Pi OS (previously Raspbian) and 
Ubuntu, RISC OS and Windows 10 IOT Core. 
The main programming languages supported are Scratch 
and Python and support many other languages. 
 

 

Raspberry pi model 

2.  Pi Camera Module 

Pi camera is a customizable plug-in for the Raspberry Pi, 
and the interface uses a dedicated CSI interface. The CSI 
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bus supports extremely high data rates and only 
transmits pixel data. All high-resolution photos from 
Raspberry Pi cameras, along with Full HD 1080p video 
fully programmatic. All software is compatible with the 
latest version of Raspbian OS. Numerous third-party 
libraries have been created for this, including the 
Picamera Python library, libcamera, etc. 

MLX90614 

It is an infrared, non-contact thermometer. Temperature 
sensor for air conditioning in residential, commercial 
and industrial buildings, windshield dehumidification 

 Operating Voltage(V): 3- 5 
 Operating Current(mA): 2 
 Communication protocol: I2C 
 Power saving mode 
 Customizable PWM output for continuous 

reading 

 

MLX90614 
 

3. Radio Frequency Identification  

It uses electromagnetic fields to auto recognize and trail 
tags. The RFID system contains a small radio 
transponder, a transmitter and a receiver. Activated by 
an electromagnetic polling throb from the nearest RFID 
reader, the tag directs digital information to the reader. 

 

RFID working 

III. SOFTWARE REQUIREMENTS 
1. Raspberry Pi OS  

Raspbian, free OS grounded on Debian that has been 
enhanced for Raspberry Pi. The Raspberry Pi operating 
system has around 35,000 pre-compiled software 
packages in a beautiful setup that can be effortlessly 
installed on Raspberry Pi tools. Recommended software. 

Raspberry Pi Imager is a rapid and comfortable way to 
put in an OS on a microSD card. The user interface of the 
Raspberry Pi operating system is similar to most other 
operating systems such as Ubuntu Linux, Windows, and 
macOS. 

2. Open CV 

Computer vision is the process by which we understand 
images and videos, how they are stored, how we 
manipulate them, and extract data from them. OpenCV 
(Open Source Computer Vision Library) is an open 
source software library for computer vision, machine 
learning, and image processing. The goal of OpenCV is to 
provide a common infrastructure for computer vision 
applications and accelerate the use of machine 
perception in commercial products. The library contains 
more than 2500 optimization algorithms. Algorithms can 
be used. Detect and recognize human faces, recognize 
objects in videos and human behaviour classification, 
track moving objects, extract 3D object models, search 
for similar images in image databases, etc. It has C++, 
Python, Java and MATLAB interfaces and is compatible 
with Windows, Linux, Android and MacOS. 

Tensor flow 

TensorFlow is open-source ML software platform. 
TensorFlow integrates various algorithms and models 
for deep learning and machine learning. It has a large 
and flexible ecosystem of tools, libraries and community 
resources. Use Python to provide a user-friendly 
interface. Use the framework to build applications, and 
these applications run in high-performance C++. Use 
instinctive APIs such as Keras to effortlessly shape and 
train machine learning models. 

Keras 

Keras is a free software library that delivers a Python 
interface for artificial neural networks. Keras acts as an 
interface to the TensorFlow library. Keras includes 
implementations of many commonly used image and 
text data tools to simplify the coding required. Used to 
write deep neural network code, provide a consistent 
and simple API, minimize the number of user operations 
required for use cases, and provide clear and simple 
errors that can be handled. It also includes extensive 
documentation and developer guides. Simple Keras 
reduces the developer's cognitive burden to a free user 
who can focus on the parts of the problem that really 
matter. Powerful Keras offers industry leading 
performance and scalability - it's used by NASA, 
YouTube, etc. 

IV. METHODOLOGY/IMPLEMENATION 

The flow of the project is that first, the face of the person 
to be examined is scanned for the mask, if the mask is 
detected then the person is permitted 
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for temperature check. In case the detection result is 
FALSE the person is advised to wear a mask. Secondly, in 
the temperature checking process, the candidate’s hand 
is placed near the IR temperature detector and if the 
result in the preferred range, he is allowed for admission 
check procedure. If it is the other case, the person is sent 
back to bring RT-PCR negative report. Upon clearing the 
above two tests, the person can scan their RFID tag to 
enter and once the tag is scanned by an RFID scanner, a 
Unique Password (OTP) is generated and sent to the 
person's registered cell phone number. The same is 
registered in the cloud. After entering this password into 
the mobile phone API, it will be verified with the 
password registered in the cloud, if TRUE, the person is 
granted access; otherwise, it will be refused. 
While the above process is in action, the PI and PI 
camera will constantly monitor social distancing. The 
system's speaker will not remember people in line for 
social distancing unless there is a violation of this 
protocol. 
 All volatile parameters that are received during the 
procedure are compared with pre-trained and pre-
defined non-volatile models and attributes and the 
output is monitored accordingly. This is the function of 
the monitoring system. This output is saved and 
displayed in the web application. 

 

Flow chart 

V. RESULT AND DISCUSSIONS 

Training mask detection model 

The main part of the project is mask detection because 
masks play a fundamental part in preventing the 
blowout of Covid19. First, we need to train the face mask 
recognition model in such a way that we get a good 
accuracy rate, to achieve that we need to train the model 
with a good number of pictures with and without masks. 

We trained the model with almost 2000 pictures of each 
with and without a mask. The accuracy rate we got is 
98% after training. 

 

Training mask detection model 

Facemask detection 

 

No Facemask detected 

 

Facemask detected 

Temperature detection 

As soon as the facemask is detected, the hand of the 
employee is placed in front of the sensor to detect the 
temperature. 
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Placing the hand near the temperature detector 

If the temperature is within the given threshold, it is 
considered as normal temperature, else, if it is not within 
the threshold then the temperature is considered as 
abnormal temperature. 

RFID verification 

When both facemask and temperature are detected then 
RFID verification begins.  

 

 
Reading the card                                               

 

Datasheet of the employees 

The RFID card is read and the details obtained will be 
compared with the datasheet of the employee. OTP 
verification happens only when the details obtained and 
the datasheet of the employee are matched.  

OTP Verification 

As soon as the datasheet of the employee is matched 
with the details received after reading the card, then 
only OTP verification occurs. The OTP generated will be 
sent to the employee’s number and is entered in the 
mobile application, which is created for verification 
purposes. 

 

OTP sent to the employee’s number 

 

OTP updated in the cloud (after verification) 

Social distancing 

Social distancing is monitored with live video streaming 
as well as images.  

 

Social distancing is violated                                              

 

Social distancing is maintained 

VI. CONCLUSION 

In this article, successfully developed an automated 
system for the workplaces which detects the body 
temperature, face mask and the distance that should be 
maintained between two people along with the 
attendance system using RFID cards. This model is 
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affordable with scalable technologies and can be 
implemented in real-time. It totally replaces the 
traditional biometric attendance system and helps in 
contributing to the prevention of the rapid spread of the 
coronavirus. 

REFERENCES 

[1] Xu Jing. Talking about the technical application of 

RFID material networking [J]. New China 

Communications, 2016,18 (01): 76.  

[2] Y.  Fang, Y.  Nie, and M.  Penny, “Transmission 

dynamics of the covid-19 outbreak and effectiveness of 

government interventions:  A data-driven analysis,” 

Journal of medical virology, vol. 92, no.  6, pp.  645–659, 

2020.  

[3] Luo Yaping, Design of data acquisition system based 

on LabVIEW for infrared thermometer, Intelligence 

Detection.5(2014)52-56.  

[4] N. Petrovic, “Surveillance System Based on Semantic 

Video and Audio Annotation Leveraging the Computing 

Power within the Edge”, XIV International SAUM 2018, 

pp. 281-284, 2018.  

[5] World Health Organization, “Coronavirus Disease 

2019,” Coronavirus disease (COVID-19) pandemic, 2020. 

https://www.who.int/emergencies/diseases/novel-

coronavirus-2019 (accessed Jun. 19, 2020). 

[6] Z. A. Memish, A. I. Zumla, R. F. Al-Hakeem, A. A. Al-
Rabeeah, and G. M. Stephens, “Family cluster of middle 
east respiratory syndrome coronavirus infections,” New 
England Journal of Medicine, vol. 368, no. 26, pp. 
2487–2494, 2013.  

[7] de Gennaro G, Dambruoso PR, Loiotile AD, Di Gilio A, 
Giungato P, Tutino M, et al. Indoor air quality in schools. 
Environmental Chemistry Letters 2014;12:467–82.  
[8] Madureira J, Paciência I, Rufo J, Ramos E, Barros H, 
Teixeira JP, et al. Indoor air quality in schools and its 
relationship with children’s respiratory symptoms. 
Atmospheric Environment 2015;118:145–56.  
[9] The US. Department of Homeland Security, 
“Additional Guidance and Security Controls are needed 
over Systems using RFID and DHS”, Department of 
Homeland Security (Office of Inspector General), (2006), 
OIG-06-53. 
[10]L. Srivastava, RFID: Technology, Applications and 
Policy Implications, Presentation, International 
Telecommunication Union, Kenya, (2005).  
[11] Gang Jin1,*, Xiangyu Zhang2, Wenqiang Fan1, 

Yunxue Liu1 and Pengfei He, “Design of Non-Contact 

Infra-Red Thermometer Based on the Sensor of 

MLX90614”, The Open Automation and Control Systems 

Journal, 2015, 7, 8-20 

[12] V. Nguyen, Nicole J. Cohen, Harvey Lipman,1 Clive 

M. Brown, Noelle-Angelique Molinari, William L. Jackson, 

“Comparison of 3 Infrared Thermal Detection Systems 

and Self-Report for Mass Fever Screening”, Emerging 

Infectious Diseases • www.cdc.gov/eid 

[13] Jing Chen1, Ji-Ping Wang1, Tian-Yu Shen1,2, Da-Xi 

Xiong1, and Li-Quan Guo,” High Precision Infrared 

Temperature Measurement System Based on Distance 

Compensation”, ITM Web of Conferences 12, 03021 

(2017) 

[14] Christoph Jechlitschek, “A Survey Paper on Radio 

Frequency Identification (RFID) Trends”, in Proc. 

Australasian Conf. Inf. Security and Privacy, 2005 

[15] M.  Sandler, A.  Howard, M.  Zhu, A.  Zhmoginov and 

L.  Chen, “MobileNetV2: Inverted Residuals and Linear 

Bottlenecks,” 2018 IEEE/CVF Conference on Computer 

Vision and Pattern Recognition, Salt Lake City, UT, 2018, 

pp.  45104520, doi:  0.1109/CVPR.2018.00474.  

[16] Sam Polniak,  “RFID  case  study  book:  RFID  

application  stories  from  around the  globe” Abhisam  

software,  2007.    

[17] Chan  LS,  Cheung  GT,  Lauder  IJ,  Kumana  CR,  

Lauder  IJ.  Screening for  fever  by  remote-sensing  

infrared  thermographic  camera.  J Travel Med 

2004;11:273-9. 

[18] P. Viola and M. Jones, “Rapid object detection using 

a boosted cascade of simple features,” in Proceedings of 

the 2001 IEEE computer society conference on computer 

vision and pattern recognition. CVPR 2001, vol. 1. IEEE, 

2001, pp. I–I. 

[19] B. QIN, D. LI, identifying facemask-wearing 

condition using image super-resolution with 

classification network to prevent covid-19 (2020). 

http://www.cdc.gov/eid

