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ABSTRACT 

Over the last two decades, unmanned aerial vehicles (UAV) or drones have become a vital tool with their 

enormous applications due to their versatility, agility, and applicability. On the other hand, a soft computing 

approach such as artificial intelligence (A.I.), the internet of things (IoT), neural network, fuzzy logic, genetic 

algorithm, and machine learning has become crucial in the design and application of UAV. The major significance 

of this work is to introduce the drone during the coronavirus disease 2019 (COVID-19) pandemic hence the 

technologies, proposed methods with soft computing in the COVID-19 has been critically analyzed. As a result, 

a critical analysis of predictable design/models of UAV's used during the COVID-19 pandemic has been 

established and suggested the research gap for future work.  
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INTRODUCTION 

Unmanned Aerial Vehicles (UAVs) are primarily employed for surveillance and defense. For operations that are 

too "dull, unclean, or dangerous" for human aircraft, UAVs are favored. The main goal is to design and build a 

remote-controlled heavy-lift aircraft that can carry payload, maintain aircraft stability, drop payload precisely, and 

land safely. Wing design, stabilizer design, stability, weight reduction, and structural integrity are all challenges 

in the design and construction of the aircraft. It has been designed for multiple mission application [1]. The design 

of drone has been fabricated like a flying saucer utilizing Coanda effect [2] and recently a review has shown that 

UAVs has been benefited for different purposes [3]. Drones and UAVs played a vital role during widespread 

massive epidemics of contagious diseases in providing humanitarian aid, during the COVID-19 crisis. The whole 

world is affected by this infectious disease, and all available tools were used in fighting the pandemic disease in 

every possible manner. Drones also played a crucial role in transporting medical equipment/food, monitoring, and 

surveillance. Drones were employed for observational purposes in these times when "social distancing" has to be 

enforced for public health measures in response to the COVID-19 Pandemic [4]. 

As there is no other alternative to deal with such a situation, many countries and governments decided to protect 

the people and save the country's future. Thus, there is a need for drones to transport things of necessity without 

having human-to-human contact. Drones filled the gap where social distancing and no human to human contact 

was required as it can be operated from a remote distance which helped in reducing the spread of the COVID-19, 

thereby saving millions of lives. The services of drones are more beneficial in highly infected areas. They have 

already been employed to defer potential infection in areas of high population density. Delivering goods by drones 
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in these regions would decrease the possibility of spreading the disease [4]. Drones were recently used for public 

message broadcasting, parcel delivery, and remote body temperature measurement in China. In a recent study, 

Estrada [5] resolved - how drones in the COVID-19 crisis can play a crucial role in helping people in quarantine? 

He said that any type of disease results in the high possibilities of disturbance in people's mobility, transport, and 

commodities movement immediately.  

According to this study, drones can be utilized in the case of COVID-19 relief humanitarian aid, for the following 

areas: 

• In aerial monitoring of the magnitude of the spread of massive epidemic contagious disease evaluation. 

• In logistics, in the case of massive epidemic contagious diseases for cargo delivery at various locations. 

• It is helpful in the evaluation of the effectiveness and the utility of post-massive epidemic contagious 

diseases. 

In one recent study [6], the authors have contemplated the supply of medical equipment during COVID-19 

disruption using the UAV delivery method. Their research has specified the unprecedented challenges of our daily 

activities due to the rapid growth of COVID-19. Also, as mentioned, several government sectors have been 

executing numerous actions to promote/enforce “social distancing” to reduce the spread of COVID-19 infection. 

Besides, the ambiguity linked with the proliferation of COVID-19 makes the future of accessing various activities 

more challenging. In one south Asian country (Malaysia), the police have utilized drones to conduct surveillance 

and monitoring of some of the villages of the country to monitor the effect of Movement Control Order (MCO), 

Enhanced MCO (EMCO), and conditional MCO (CMCO) being enforced [7]. This review is organized as follows: 

the drone technologies used in the COVID-19 pandemic in order to avoid social distancing in section 2. In section 

3, various methods were proposed which can be possible to use in pandemics and these methods are highlighted 

and discussed critically. Section 4 comprehensively discussed the existing work and suggested the possible 

research gap with design and application. Section 6 presents the conclusion for current research industries on 

UAVs/Drones technologies. 

UAV/DRONE TECHNOLOGY DURING COVID-19 PANDEMIC 

Micro Multi Copter is a leading commercial drone manufacturer based in Shenzhen, China, which has deployed 

more than 100 commercial drones during this pandemic to help people in different ways [8]. The 'Cyient' is a 

company in India that has provided the Telangana police with unmanned aerial spectrum surveillance technology. 

The drones deployed were fitted with surveillance cameras that can track vulnerable areas [9]. Drones may prove 

to be extremely useful for broadcasting crucial information, especially in remote areas. In Madrid-Spain, police 

used a drone fitted with a loudspeaker to warn people of the state of emergency [10]. Authorities in China have 

dedicated themselves to identifying COVID-19 patients by using drones equipped with infrared cameras to scan 

the people in large-scale temperature measurements [11]. 

The multipurpose drone was fitted with a thermal camera for scanning crowds and a night vision camera for crowd 

control. It also had a disinfectant tank with a 10 litres’ capacity to sanitize public areas [12]. This drone can be 

used to measure the temperature of several persons simultaneously. Unlike infrared thermometers, this has been 

shown in [13]. Automated sanitation using drones has also been introduced in India to avoid the possibility of 

manual spraying workers and their families being exposed to the virus [14]. Garuda Aerospace, an ISO 9001, 

introduced "Corona Killer" to use drone-based disinfecting services. These automatic disinfecting drones can 

spray disinfectants from a height of 3 to 450 feet [15]. In addition to these efforts, researchers at the University of 

South Australia are in the process of designing a "pandemic drone" to remotely observe and identify people with 

infectious respiratory diseases [16].  

The use of agricultural drones made by DJI, a leading Chinese drone maker, has been introduced [17]. The drones 

have a load capacity of 16 litres and can disinfect one-tenth of a kilometre [18]. Marut Drones has launched a line 

of drones to fight the COVID-19 Pandemic. Alumni lead the start-up from the Indian Institute of Technology 

(IIT). The company has drones for sanitizing, drug distribution [19]. Marut Drones has already offered a few 

drones [20,21]. As part of steps put in place by Ghana in the COVID-19 war, drone technology was adopted. 

Ghana was the first nation in West Africa, as stated by Knott [22]. The platform has been leveraged for the rapid 

transport of sensitive objects, personal protection devices, and even the transportation of COVID-19 samples [23, 
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24]. This has helped to test cases, trace, and control the situation quickly. Nigeria is another country to use drones 

during the COVID-19 pandemic [25]. Figure 1 illustrated a specific application of drones during COVID-19; this 

study found the importance of drones in pandemic situations. Effectively drones are utilized in many cases in 

various parts of the world. Drones were designed with multiple advanced technologies for the temperature 

checking of individuals at a particular time. It is also used to sanitize the infected areas, deliver essential human 

requirements, transport corona samples and sensitive objects, medical drug distributions in emergency cases, and 

monitor the situation aerially. 

 

Figure 1. Applications of drones during COVID-19. 

PROPOSED METHODS FOR THE COVID-19 OUTBREAK 

Internet of things (IoT) assisted drone  

Angurala et al. [26] have suggested a mechanism called DBCMS (Drone Dependent COVID-19 Medical Service). 

In this drone, services can reduce the risk of contamination for physicians or other medical professionals. The 

three-layer solution architecture was suggested in which the first layer works on the operation of sample collection 

using drones. Based on the samples, the second layer works for critically ill patients who require consultation of 

senior doctors or hospital admission cases in case of emergency. The third layer is responsible for warning a 

higher authority to control its situation in a pandemic. 

Mohammed et al. have suggested developing a device to identify the coronavirus from the thermal picture 

automatically. The device would use IoT-based drone technologies with fewer human encounters. The proposed 

concept can also use Virtual Reality (V.R) to track the live video scanning process through the V.R screen. The 

system uses Arduino to encrypt the source code before inserting the microcontroller processor [27], [28]. The 

software allows for the compilation of the necessary commands and source code. The UAV is equipped with two 

different types of cameras. The optical and thermal cameras gave data on the temperature at which the various 

focal points of interest were observed. 

A thermal camera is used for hot body detection and identification—high-intensity levels of the infrared spectrum. 

The pilot operates the drone to the specified point. Augmented reality is used along with living video surveillance 

to guide the camera. Live video streaming is attached to a mobile application to access a continuous live scan 

from the drone during the flight. The Arduino “Integrated Programming Environment” (IPE) is known to be a 

Java-language cross-platform software. The Arduino IPE delivers Wiring to exploit the wiring project, which 

gives numerous well-known input and output methods, as shown in Figure 2. Proteus software involves the 

construction of schematics, emulation, and circuits. It is mainly used to draw schematics and do real-time circuit 
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simulation [29, 30]. A drone with a thermal camera can detect ground surface temperatures from a height above 

the ground. The drone will also transfer the assessed data to a server on a mobile device. Hence by integrating IoT 

in UAVs and drones, the various works can be done without any human efforts during the Pandemic. 

 

Figure 2. How IoT enabled drone works [27]. 

Deep learning algorithm applied to drone technology 

Ramadass et al. [31] recommend a method to inspect whether social isolation is preserved by persons in a public 

location and check whether a person is wearing a face mask. If persons do not follow, the drone sends the warning 

signal to the nearest police station. An unmanned drone that is used to conduct the inspection process is used in 

the proposed system. The drone camera operates the yolov3 algorithm and senses whether the social distance is 

preserved. The suggested scheme gives masks to persons who do not wear masks and shows the value of masks. 

The algorithm can be installed in public cameras, and then information can be retrieved from the drone position 

information. The suggested method thus supports society by saving time and aims to minimize the spread of the 

coronavirus. Hence, by applying deep learning algorithms with an advanced vision system, police can handle 

public places for social distancing and allow the individual to know the importance of mask as it risks others' 

lives. However, setting up the advanced vision system to capture and send individual images if the people are 

crowded is challenging. The other in build algorithms can also be modified and used along with UAVs and drones 

to alert the police by monitoring people's movement in red zones to stop the prevention as they are restricted. 

Figure 3 illustrates the deep learning algorithms systems. 



 A Case Study of Unmanned Aerial Vehicle (Drone) Technology and Its Applications in the Covid-19 Pandemic 

 

74 
 

 

Figure 3. Overview of deep learning algorithms systems. 

Artificial Intelligence (A.I.)-Enabled Robotic Drones  

The researchers presented how modern artificial intelligence makes it possible to use robotic drone applications 

to boost their success and improve productivity to defeat COVID-19 in different circumstances. The strength of 

A.I. and edge computing lies in its ability to handle a large volume of data. It allows for big data analytics and 

algorithm implementation, and data transfer across the border and cloud. It is essential to use an intelligent drone 

to detect persons of interest from a large crowd. Artificial intelligence tools can help direct drones to gather raw 

data and process it into actionable observations [32]. 

During COVID-19 outbreaks, the AI-powered drone can be used to identify the hotspot regions. Drones and other 

sensor-equipped systems have raw data to make the knowledge usable and actionable without human intervention. 

Edge computing equipment and IoT applications allow analytics and machine learning to be seamlessly [33]. 

China is increasingly using artificial intelligence (A.I.) to combat coronaviruses. This technology is used to 

combat coronaviruses in the form of thermal camera-equipped drones, etc. [34]. Direct physical assaults on 

houses, land, people and other facilities are the biggest challenges posed by drones' deployment in public 

residences [35]. The South Delhi Municipal Corporation deployed a similar drone in India to sanitize the hotspots 

of COVID-19 [36]. Networked mobile robots integrated with cameras are used to tackle COVID19. Mobile robots 

are used in unscrewed aerial vehicles (UAVs) and remotely controlled aircraft systems [37]. 

DISCUSSION AND FUTURE RECOMMENDATIONS 

Based on the world's current situation facing the coronavirus disease, it transfers from one person to another 

through contact. Therefore, social distancing plays a significant role in stopping the widespread of this pandemic 

disease. Here, drones can be of exclusive use for preventing human contact by serving as a mode of 

communication and transportation of food, essentials, and medicines that people essentially require. Thus, drones 

could be designed for the specific purpose of preventing the spread of COVID-19 pandemic disease. This article 

proposes a simple, predictable design that can be utilized in this current situation. The researchers' predictable 

design could be a hex copter type of drone, consisting of highly accurate thermal and H.D. cameras for surveillance 

which will require no contact between humans (social distancing). Keeping the cost-efficiency in consideration, 

this may be a specialized design. This type of drone guarantees stability during the flight, as it is small and user-

friendly. This is important for the stability and strength of the drone. It will also be helpful for crowded or interior 

places. Also, the thermal camera is a focus-based camera, where the temperature spectrum analysis can be done. 

Some of the major equipment needed are lithium polymer rechargeable batteries, brushless motor, controller, data 
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transmission quadcopter, cameras, etc. This can be fabricated using carbon fibre or fibreglass based on the 

availability of the material. The motor mounts would be PLA or abs based on the prototype testing, options 

retractable or standing landing gears, options for the camera to be gimbal-stabilized or not. 

Furthermore, this review article also introduced soft computing methods on drone performances with few 

technical backgrounds and enhancements. The IoT enabled drones to help to control the Pandemic. The deep 

learning algorithms with advanced vision systems enhance drones' features remotely to practice social distancing 

and wear a mask. The various other services like sanitization, temperature checking, surveillance, and 

transportation were carried out with advanced cameras and sensors. As this COVID-19 is a contagious disease, 

the drones with soft computing and artificial intelligence effectively work for contactless services to control and 

prevent the transmission of this deadly virus.  

Challenges and limitations confronted by UAV/drone technology: 

1. The ambiguous government policies restrict UAV’s incorporation in the impact response system of 

COVID-19 in several countries. 

2. Even though numerous efforts were made to utilize drone technology for beneficial purposes, their safety 

always remains an issue to be dealt with, requiring technical and operational advancements to ensure 

security in operation. 

3. Due to some limitations faced in drone operations, such as GPS jamming and hacking, it paves the way for 

mischievous users to conduct cyberterrorism and other unlawful activities. Thus, there is a need to develop 

systems that can prevent this aspect. 

4. UAV’s have additional limitations in terms of their battery life and load trans-porting capacities; therefore, 

it requires further research and development for improving their features to cover long distances and carry 

out multiple deliveries. 

CONCLUSION  

From the above discussions/critical analysis, it can be concluded that the efficiently designed UAV can serve its 

usage in various applications. From the literature, it was found that the wing's design is critical in creating an 

aircraft. Owing to the advancements in the development of drones or UAV’s, these are fabricated using newly 

developed materials and methods. These have already proved to be able to deal with the present challenges of 

COVID-19. This study also discusses the applicability of drones during times of massive epidemics of contagious 

diseases. As widespread as in the case of COVID-19 to avoid human contact and implement social distancing, 

which is mandatory during the pandemic, to control the disease's spread. It demonstrates that UAV’s can play a 

crucial role in the present scenario. This will facilitate the release of humanitarian aid and transportation of 

essential commodities, including food and medicines, especially in massive epidemic contagious disease 

situations such as places that are designated red zones during COVID-19 widespread.  
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