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Abstract: A COVID-19 pandemic has been caused by a global health epidemic. Wearing a face mask in public places and 

wherever else is the most effective safety tool. The COVID-19 outbreak compelled governments all over the world to establish 

lockdowns in order to stop the virus from spreading. According to surveys, wearing a face mask in public settings considerably 

minimizes the chance of transmission. An IoT-enabled gadget for body temperature monitoring, face mask detection and social 

distancing is presented in this study. Any commercial mall, hotel, or apartment entry can benefit from the proposed approach. As  

a result, a cost-effective and dependable approach of leveraging technology to create a healthy atmosphere has been developed. 

Face Mask Detection and social distancing techniques utilizing OpenCV software are used to evaluate the proposed system. A 

non-contact temperature sensor is also used to measure the individual’s body temperature. This proposed method can stop 

COVID-19 from spreading by utilizing Internet of Things (IoT) technologies. It is a low-cost IoT-based solution that focuses on 

the most common indoor measures to help organizations follow the COVID-19 safety standards and guidelines in order to limit 

disease spread while it is present. We chose a Raspberry Pi controller board with a contactless temperature sensor for the first 

scenario, and a Raspberry Pi single-board computer with a camera for the second scenario because of their compact size and 

affordability. 

 

Index Terms–Internet of Things (IoT), Temperature measurement, Social distancing check, Mask detection, Raspberry Pi, MLX90614 

sensor, Open CV, RFID Module, Relay 
 

I. INTRODUCTION 

COVID-19, a novel infectious flu-like respiratory disease caused by the SARS-Cov-2 virus (also known as the 

coronavirus), has disrupted practically every area of people’s lives worldwide since the closing days of the previous couple of 

years. It was first detected in China, but it soon spread to other continents in a matter of weeks. Until July 11th, 2020, the total 

number of instances identified was 38,653,451, with 983,517 people killed around the world. Fever, fatigue, sore throat, nasal 

congestion, and loss of taste and smell are all common signs of coronavirus infection. It is most commonly transmitted directly 

(from person to person) through respiratory droplets, although it can also be transmitted indirectly through surfaces. Incubation 

times can be long and varied (between 14 and 27 days in extreme cases). Furthermore, even persons who are asymptomatic 

(almost 45 percent of the time) might spread the disease, exacerbating the problem. As a result, the usage of face masks and 

sanitizers has demonstrated to be effective in reducing illness spread. The most serious issue, though, is a paucity of licensed 

immunizations and medications. Corona virus is a contagious disease that is communicated mostly through saliva droplets or 

through the nose when an infected person coughs or sneezes. 

II. PROBLEM STATEMENT 

Covid-19 infections are spreading and can kill people, but there aren’t enough treatments and vaccines to combat them. As a 

result of these facts, governments have implemented a variety of disease- prevention and safety measures, including mandatory 

indoor mask use, social distancing, quarantine, self isolation, and limiting citizens’ movement across country borders and abroad, 

often in conjunction with the prohibition and cancellation of large-scale events. Despite the fact that the pandemic appeared to be 

weakening at times, due to the unpredictable circumstances, most safety restrictions are still in place. From professional behaviour 

to social interactions, sports and entertainment, and coronavirus sickness, there is something for everyone. We learned from the 

base paper that many people in the COVID-19 pandemic suffer from a lack of artificial ventilators; therefore, we devised a plan to 

limit the number of people infected by developing an interior safety monitoring system. 

III. SCOPE OF THE PROJECT 

 IoT in the environment is one of the most advanced ways that any organization can use to improve safety. It has improved 

working conditions, data collection, operations streamlining, and productivity for businesses all around the world. IoT 
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devices are not completely safe in high-risk businesses. Instead, they assist in the prevention of a huge variety of risks. IoT 

technology allows businesses to monitor environmental conditions as well as people’s physical health, which can assist 

reduce hazards. 

 Predictive maintenance, which is used to monitor the environment, is one of the capabilities of IoT software. Predictive 

maintenance has the advantage of allowing businesses to take proactive action based on data patterns. 

 Fabrication of the device is less costlier 

IV. LITERATURE SURVEY 

[1]. Face Mask Detector with OpenCv, Keras/TensorFlow, and Deep Learning. Author: Adrian Rosebrock.IEEE in Proceedings 

of Eighth International Conference on Document Analysis and Recognition, pp 257 - 261 Vol. 1 ISSN:1520-5263, 2020 

concentrates on loading this disc mask detection dataset, trained model on this dataset (using Keras/TensorFlow) and serialized face 

mask into a disc. After the face mask detector is trained, the mask detector is loaded and faces are detected and each face is 

classified as masked or unmasked. 

 
[2]. Wireless Temperature detector System using ARDUINO and IOT. Authors: M. J. Pramila, P. S. Shweta et al uses a non- 

contact infrared sensor thermometer that is useful for measuring temperature under circumstance where thermocouple or other 

probe type sensors cannot be used or do not produce accurate data for a variety of reasons. IoT based devices in homes and 

industries are used for controlling all the electrical or electronic devices which are present. Additionally, the saved information of 

the IoT devices can be controlled from anywhere. The sensor analyzes the graphical representation of the observed data in every 

user-defined format wherever in the world. In this work, IoT based Arduino is used. Furthermore, this flexible system obtains more 

values in calculating the actuator from the data saved on the internet. IoT is used for connecting the electronic devices with the 

internet. The devices may vary from the temperature measuring equipment and vehicles SOS system to other electronic devices 

such as sensors, software’s, and network connectivity facilities, which sanction collecting and exchanging data. 

 

[3]. Face detection for Smart Door Unlocking System using Raspberry pi. Authors: Mrudula, Ananya Pandey, Kruthika Dinesh, 

Reethika P,2020, contributed an Internet of Things (IoT) based Smart Door Unlocking System using Raspberry Pi using Object 

detection using Haar feature-based cascade classifiers is a detection method proposed by. It is a Machine Learning based approach 

in which the cascade function is trained over a lot of positive and negative images and then used to detect objects in other image. 

In this review paper, we’ll be observing different techniques and algorithmsthat are applied to achieve the mentioned 

functionalities. 

 
[4]. Social Distancing Detection with Deep Learning Model. Authors: Trupti Shah, Sangeeta Parshionikar, International 

Conference on Intelligent Sustainable Systems (ICISS 2019), IEEE Xplore Part Number: CFP19M19-ART; ISBN: 978-1-5386- 

7799-5. The paper presents a methodology for social distancing detection using deep learning to evaluate the distance between 

people to mitigate the impact of this coronavirus pandemic. The detection tool was developed to alert people to maintain a safe 

distance with each other by evaluating a video feed. The video frame from the camera was used as input, and the  open-source 

object detection pre- trained model based on the YOLOv3 algorithm was employed for pedestrian detection. Later, the video frame 

was transformed into top-down view for distance measurement from the 2D plane. The distance between people can be estimated 

and any noncompliant pair of people in the display will be indicated with a red frame and red line. The proposed method was 

validated on a pre-recorded video of pedestrians walking on the street. The result shows that the proposed method is able to 

determine the social distancing measures between multiple people in the video. 

 

[5]. Smart door unlocking system. Authors: Ananya Pandey Mrudula, Kruthi.ka Dinesh, P. Reethika, Int. Res. J. Eng. Technol. 

(IRJET) Volume: 07 (2020) Issue: 05 May contributed a cutting- edge access control scheme. It shows a machine learning 

approach for facial recognition and detection that makes use of the OpenCV library’s haar cascade to complete the task quickly and 

with a high detection rate. Face recognition is a way of recognizing and verifying an individual’s identity by looking at their face. 

The Python programming language is used to make modifications to the framework. A grey and a colored picture of the faces are 

differentiated by the pro-positive style. The framework’s effectiveness is calculated by measuring the face recognition rate for each 

individual in the database. The proposed system’s findings can be used to accurately distinguish faces even from low-quality 

images. 

 
[6]. IoT Based Intelligent Building Applications in the Context of COVID-19 Pandemic”, 2020, Authors: Cristina, Butonoi, 

10.1109/ISETC50328.2020.9301124. This paper offers a simple and low price IoT node, the mobile device, and fog-based machine 

learning (ML) instruments for statistical analyses and diagnostics. The IoT node analyzes the saturation of blood oxygen, respirator, 

toxicity, rate, and body temperature before updating the mobile app to show users’ current health status. To prevent the virus from 

spreading, this app tells the user to maintain 2 meters’ physical distance (or 6 meters). A Fuzzy Mamdani (running on a fog server) 

system also takes into account the potentially harmful environmental and user health when it calculates the risk of infection spread 

in real-time. 

 
[7]. Deep learning implementation of face masks and physical distancing detection with alarm systems. Authors: Sammy V. 

Militante, Nanette V. Dionisio, Vocational Education and Electrical Engineering (ICVEE) 2020 Third International Conference  

on 2020, pp. 1–5. https://ieeexplore.ieee.org/document/9232610.The researchers introduced a high accuracy strategy for detecting 

facial masks based on fully convolutional networks, gradient descent, and binomial cross-entropy by using semantic  

segmentation. The use of CNN to improve the accuracy and speed of the cultivar’s recognition was devised to classify the 

numerous cultivars of Durio zibethinus (or commonly known as durian) based on the crop’s visual structures. 

 

[8]. Face mask detection using segmentation. Authors: Meenpal, T, Balakrishnan, A., & Verma, A, 2019, contributed a method 

for creating precise face segmentation masks from any arbitrary size input image for feature extraction, the VGG – 16 Architecture 

is employed. Fully Convolutional Networks are used for training to semantically segment out the faces in the image. 
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[9]. Durian Types Recognition. Authors: Lim, M. G., & Chuah, J.H.,2018 contributed a trained model’s prediction accuracy 

on flawless bottom-view photos of Durio zibethinus using Deep Learning Techniques to increase the accuracy and speed of 

recognition, an efficient model based on durian characteristics using CNN in thr training procedure. 

 
[10]. Designing IoT-Based Independent Pulse Oximetry Kit as an Early Detection Tool for Covid-19 Symptoms Development 

of portable pulse oximetry kit. Authors: Alfin Hidayat, Subono, Vivien Arief Wardhany, Ajie Setyo Nugroho, Sofyan  Hakim, 

Mirtha Jhoswanda, IOSR Journal of Computer Engineering (IOSR-JCE)e-ISSN: 2278-0661,p-ISSN: 2278-8727, Volume 20, Issue 

2, Ver. I (Mar.- Apr. 2018), PP 36-43 contributed a Portable pulse oximetry kit products that are equipped with GPS and its 

integration with IoT technology using the ESPDUINO-32 as a receiver, or a Bluetooth low Energy receiver that will be linked to 

the Pulse Oximetry BLE. 

 

V. PROPOSED SYSTEM 

The proposed system consists of three modules, the temperature measurement, mask detection and the social distancing check: 

 
5.1 Temperature Measurement 

The Raspberry Pi's GPIO pin is linked to the MLX90614 temperature sensor, and appropriate code is built for it. The 

temperature is displayed in Fahrenheit, and if it reaches the standard alarm, a warning is sent. You need to know the IP of the 

Raspberry Pi from the outer settings of your system so that it can access it using the terminal. Before getting started with the DIY of 

temperature monitoring, you need to interface each of the modules individually and then you can directly understand how the 

system works. So start by interfacing the sensor and the camera, you need to go to the settings and go to the interfacing option and 

enable the camera and the interfacing option and enable the camera and the I2C bus, so that you can access it and then click on 

finish . After interfacing, you need to download the libraries then it will work on I2C based protocol where the amount of intensity 

in the front of the sensor is directly proportional to the temperature so it emits the energy and gives values with respect to it. So this 

theory is explained by the Stephen Polesmen law, it has the ability to give the ambient as well as the object temperature using the 

I2C. 

 
5.2 Mask Detection 

We use three OpenCV library classifiers1) to develop the mask detection technique, which are used in the detection of human 

faces from the frontal side. 2) haarcascade_ mcs_ mouth – locates the human mouth in the image. 3) haarcascade _mcs_ nose – for 

nose detection. As required by OpenCV's Haar cascade classifier, the camera frame is first transformed to a grayscale image for 

face detection. Additionally, as a fresh copy, a black and white version of the camera frame is made. It was discovered that in most 

cases of people wearing white masks, the OpenCV classifier fails to correctly identify the face when a grayscale image is utilised, 

but that black and white photos perform better. After then, both photos are subjected to face detection. If the array length of 

identified faces in both circumstances is zero, it is assumed that no human is present in the camera's view. Otherwise, if a face is 

recognised, the mouth and nose are detected in the appropriate camera frame version. If the image does not include a mouth or 

nose, it signifies the person is properly wearing a mask, and the associated door will be opened. If, on the other hand, the mouth is 

detected and its coordinates are inside the area of the detected face, the person is notified that a mask is required to proceed. 

 
5.3 Social Distancing Check 

The social distancing check technique makes use of OpenCV's haarcascade fullbody classifier to recognise human bodies in the 

acquired image. Each camera frame is transformed to a grayscale image in the same way as the mask detection method does. 

Additionally, body detection is used. If more than one human body is detected, the distance between each pair of humans is 

calculated and compared to a given distance threshold, which is expressed in metres. Before comparing distances, all distances 

should be normalised based on camera features and object position. 

5.4 Block Diagram 
 

 

Fig 5.4 Block diagram of proposed System 
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VI. METHODOLOGY 

The passenger places their RFID card on the RFID reader for individual identification, and the temperature sensor located near 

the RFID reader measures their temperature. 

A contactless temperature sensor is used by the temperature measuring subsystem to determine the passenger's temperature. 

The input temperature is compared to the temperature obtained by the passenger. Passengers then proceed to the next stage of the 

check-in process. Face mask detection is performed on an image, and following face mask verification, the algorithm checks for 

social distancing. 

If all three conditions are met, the system recognizes that the individual follows the rules and opens the door to let the individual 

through. Otherwise, a notification explaining that the person is not permitted to enter is displayed. 

 
VII. APPLICATIONS AND ADVANTAGES 

7.1Advantages 

 It reduces human interaction during safety monitoring. 

 The system is affordable and economical. 

 Prevents the impact of pandemic. 

 
7.2 Applications 

 Checks for individuals’ temperature mask detection and social distancing. 

 It is mainly designed for indoor safety monitoring. 

 It can also be used in public transit, any commercial entries etc. 

VIII. REQUIREMENT SPECIFICATIONS 

8.1Hardware Requirements 

 RFID Module 

 MLX90614 Temperature Sensor 

 Raspberry Pi 3 Model b+ 

 Raspberry Pi Camera 

 Relay 

 DC Motor 

 
8.2 Software Requirements 

 OpenCV 

 VNC Viewer 

 PuTTY 

 ThinkSpeak Cloud 

IX. RESULTS 

The following figure describes the output console obtained in the VNC Viewer for temperature measurement, face mask 

detection and social distancing check. 
 

Fig 9.1 Output Console 

 

 
VIII. CONCLUSION AND FUTURE WORK 

Based on the collected results, the proposed solution is suitable for its intended purpose within certain performance  

limits. It also uses open hardware and free software, which is a clear and desirable advantage for such systems. It is planned to 

explore with various deep learning and computer vision frameworks for object detection on the Raspberry Pi in the future in order 
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to get a better frame rate. We also want to supplement this strategy with environmental sensing technologies for adaptive building 

air conditioning and ventilation airborne protection to reduce coronavirus transmission indoors, especially during the summer. 

Finally, the ultimate goal is to integrate the system described in this paper with our framework for efficient resource planning 

during a pandemic crisis, which would allow for efficient security personnel scheduling and mask allocation, as well as risk 

assessment based on statistics on adherence to safety guidelines and air quality. We can link an Aadhaar card to monitor the 

temperature and update the person's details in the future. By delivering an alert signal, we can improve this model. It was also 

improved by incorporating a revolving camera that could scan numerous people at once. It saves time and allows this product to 

be developed further in the future. 
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