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ABSTRACT 
Since the last days of the previous 

year, the occurrence of novel infectious 

flu-alike respiratory disease COVID-19 

caused by SARS-Cov-2 virus (also known 

as coronavirus) has affected almost every 

aspect of people’s lives globally. First, it 

was discovered in China, but spread 

quickly to other continents in just few 

weeks. According to [1], until July 11th, 

2020, the total number of identified cases 

was 12,653,451, while taking 563,517 

lives worldwide, the only way to break the 

infection chain is self-isolation and 

maintaining the physical distancing. In this 

paper, we introduce an affordable IoT-

based solution aiming to increase COVID-

19 indoor safety, covering several relevant 

aspects: 1) contactless temperature sensing 

2) mask detection 3) social distancing 

check. Contactless temperature sensing 

subsystem uses infrared sensor or thermal 

camera, mask detection and social 

distancing check are performed by 

leveraging computer vision techniques on 

camera-equipped Raspberry Pi 

I.  INTRODUCTION  

In the current wake of the COVID-19 

pandemic, preventing and/or limiting the 

community spread of the virus is a 

mammoth task, with governments and 

administrations across the world applying 

different strategies to restrict population 

movement and social interaction. A result 

has been serious socio-economic impacts. 

A recent survey conducted on 5800 small 

US businesses [1] concluded that 43% of 

businesses were temporarily closed and 

falls in the employment of 40%. Common 

symptoms of coronavirus disease include 

fever, tiredness, sore throat, nasal 

congestion [2], loss of taste and smell [3]. 

In most cases, it is transmitted directly 

(person to person) through respiratory 

droplets, but also indirectly via surfaces [4, 

5]. Incubation period could be quite long 

and varies (between 14 and 27 days in 

extreme cases) [6, 7]. Furthermore, even 

asymptomatic persons (almost 45% of 

cases) can spread the disease [7] making 

the situation even worse. Therefore, the 

usage of face masks and sanitizers has 

shown positive results when it comes to 

disease spread reduction [8]. However, the 

crucial problem is the lack of approved 

vaccine and medication [9].  

Due to these facts, many protection and 

safety measures were taken by 

governments in order to reduce the disease 

spread, such as obligatory indoor mask 

wearing, social distancing, quarantine, 

self-isolation, limiting citizens’ movement 

within country boarders and abroad, often 

together with prohibition and cancellation 

of huge public events and gatherings [10]. 

Despite the fact that the pandemic seemed 

weaker at some points, most of safety 

regulations are still applied due to unstable 

situation. From workplace behavior to 

social relations, sport and entertainment, 

coronavirus disease poses many changes to 

our everyday routine, habits and activities. 

In this paper, cost-effective IoT-based 

system aiming to help organizations 

respect the COVID-19 safety rules and 
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guidelines in order to reduce the disease 

spread is presented. We focus on most 

common indoor measures - people with 

high body temperature should stay at 

home, wearing mask is obligatory and 

distance between persons should be at least 

1.5-2 meters. For the first scenario, 

Arduino Uno microcontroller1 board with 

contactless temperature sensor is used, 

while we rely on Raspberry Pi2 single-

board computer equipped with camera 

making use of computer vision techniques 

for other two scenarios. We decided to use 

these devices due to their small size and 

affordability.  

A. OpenCV  

Python version of OpenCV [11], open-

source computer vision library was used 

for implementation of mask detection and 

social distance check algorithms. We 

decide to use it, as it was approved for 

usage with older Raspberry Pi devices 

[12].  

Face and body detection algorithms rely on 

the existing OpenCV implementation of 

Viola-Jones object detection framework 

based on Haar feature cascades [13]. It is a 

machine learning approach where cascade 

function is trained from a large set of 

positive and negative images. After that, 

this function is used to detect objects in 

new images. OpenCV comes with both 

trainer and detector. However, OpenCV 

offers pre-defined classifiers for detection 

of commonly used objects, such as human 

face, whole body, body and face parts 

(both front and back for some of them). 

Therefore, in this paper, we leverage the 

existing classifiers provided by OpenCV 

library, as they were enough to cover 

satisfy the needs of the implemented 

solution.  

II. Literature survey 

To the date of writing this paper, a 

number of research have tried to perform a 

review modern approaches in tacking the 

pandemic. In this section, we perform an 

overview on the existing works in the area. 

In [8], a review on the role of IoT, Drones, 

AI, Block-chain, and 5G in managing the 

pandemic is performed. In [9], a review on 

the current automatic CT scan image 

processing approaches is performed. A 

review on the modeling techniques for 

predicting the pandemic including 

mathematical and AI approaches is 

performed in [10]. In another work [11], a 

review of modern approaches in tackling 

covid-19 is presented. Another review is 

performed in [12], where different areas in 

which AI has been used are discussed. A 

review on Deep Transfer Learning 

techniques in managing the pandemic is 

proposed in [13]. In [14], an overview of 

audio, signal and speech and language 

processing has been performed. A review 

of machine learning and AI algorithms for 

managing the pandemic is performed 

in [15]. In [16] the limitations, constraints 

and pitfalls for application of AI in battling 

the disease has been over-viewed. A 

survey on the state-of-the-arts of 

application of AI and big data for the 

pandemic is offered in [17]. In [18], [19], an 

early review on the application of AI in 

processing chest X-Ray images is 

presented. 

A short review of AI application 

for covid-19 is presented in [20], [21]. 

In [22], [23], a review on the potential of 

using AI in developing countries is 

performed. A review on automatic 

detection and forecasting of covid-19 

using DNN algorithms is performed in [24]. 

In [25], re survey on AI-based algorithms 

for combating the pandemic is performed. 

A review on machine learning algorithms 

in processing medical images regarding 

the disease can be found in [26]. A review 

on AI approaches on management of 

covid-19 can be found in [27]. In [28], a 

review on data-driven methods for 

monitoring, modeling and forecasting the 

pandemic is presented. In [29], a survey on 

epidemic models for the disease is 

presented. A discussion on how big data 

can help better manage the pandemic is 

presented in [30]. In [31], a review on the 
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data science approaches to combat the 

disease is presented. An overview of 

recent studies using machine learning in 

tackling the disease is presented in [32]. A 

review on the research on using machine 

learning algorithms in predicting the 

number of cases is presented in [33]. A 

review on the application of AI in 

discovering drugs can be found in [34]. I 

review is performed in [35] that covers the 

research on application of AI is managing 

critical covid-19 patients.A review on the 

application of imaging characteristics and 

computing models applied to covid-19 

related images is presented in [36]. In this 

work, CT positron emission tomography 

(PET/CT), lung ultrasound and magnetic 

resonance imaging (MRI) applied for 

detection, treatment and follow-up are 

studied. 

III. PROPOSED SYSTEM 

This section describes the working 

flow of proposed three subsystems due to 

the interrelationship between each other to 

perform the entire application. In addition, 

the necessary system’s element, excluding 

module of decision making, are image 

processing module that is in charge of data 

processing of optical and thermal cameras.  

Our solution consists of the following 

subsystems: 1) contactless temperature 

measurement subsystem 2) computer 

vision subsystem for mask detection and 

social distancing check 3)IoT Server and 

Smartphone application for remote 

monitoring.  

First, all people that try to the enter 

building have to pass contactless 

temperature check. For that purpose, our 

system equipped with infrared 

thermometer. Moreover, it uses ESP8266 

Wi-Fi module for communication with 

servers using MQTT protocol. In case that 

person has body temperature higher than 

normal, the system send notification 

message sent to server from there mobile 

application along with the system request 

the person to check his/her pulse oxygen 

levels and heart beat. The proposed system 

also detects the face mask detection and 

social distancing and alert the persons.  

Block Diagram 

 

Flow Chart 

                                                
Fig3.2FlowChart 

IV. Results  
The below image shows the iot 

based covid 19 indoor safety monitoring 

safety system, in the below image you can 

see the contactless temperature sensor, 

pulse oximeter sensor, rpi camera for mask 

detection, and also for social distance. In 

the circuit we can observe that one buzzer 

is also attached for the raspberry pi for the 
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alerting of the certain predefined 

conditions and other parameters. In the 

project one 16*2 liquid crystal display was 

used for the displaying the certain 

paramenters of   social distancing, body 

temperature, hear beat  ,pulse rate and 

wearing the mask was displaying  in the 

liquid crystal display. 

 

 
 

V. CONCLUSION AND FUTURE WORK 

  
According to the achieved results, the 

proposed solution is usable for its purpose 

under certain performance limitations 

(such as number of processed frames or 

measurements per second). Moreover, it 

relies on both open hardware and free 

software, being definite and desirable 

advantage for such systems.  

In future, it is planned to 

experiment with various deep learning and 

computer vision frameworks for object 

detection on Raspberry Pi in order to 

achieve higher framerate. Moreover, we 

would like to extend this solution with 

environment sensing mechanisms for 

adaptive building air conditioning and 

ventilation airborne protection in order to 

reduce the spread of coronavirus indoors 

[4, 8, 24], especially during summer. 

Finally, the ultimate goal is to integrate the 

system presented in this paper with our 

framework for efficient resource planning 

during pandemic crisis [25] in order to 

enable efficient security personnel 

scheduling and mask allocation, together 

with risk assessment based on statistics 

about respecting the safety guidelines and 

air quality. 
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