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Abstract— The problem that the world is currently facing 

and that has claimed more than 3.2 million lives worldwide is 

COVID-19. Being a highly contagious disease, the WHO 

recommended limiting the movement of people out of their 

residence. Given this, Peru took the necessary measures to 

control the spread of this virus, therefore, the government 

decreed a general quarantine in the country, which from 

March 6th to May 9th, 2020, had reported the death of 1814 

people in the country, because the health system at the 

national level was not prepared for such magnitude, in 

addition to that the number of infections continued to grow 

since they do not respect social distancing. In view of this 

problem, this article will design a thermal image processing 

system to detect possible cases of patients with COVID-19, in 

such a way that it allows companies or institutions to know 

the body temperature of each person, and thus know they are 

possibly COVID-19 patients. Through the design of this 

system, it will be possible to measure body temperature with 

the drone and the thermal camera at 50 cm from the person, 

in such a way that if the person has a body temperature 

higher than 38°C it could be infected with COVID-19. 

Therefore, the implementation of this system will help reduce 

the number of infections within an institution or workplace. 

 Keywords-- Thermal camera, COVID-19, Drone, 

MATLAB, Image. 

I. INTRODUCTION 

COVID-19 is a highly transmissible and pathogenic viral 

infection caused by severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) [1], which being a highly 

contagious disease has spread rapidly throughout the world 

and has been announced as a pandemic by the World Health 

Organization (WHO) [2]. It originated in the city of Wuhan 

and is the cause of a large number of cases and deaths in 

China and in increasing numbers outside of it, becoming a 

public health emergency worldwide [3]. 

 

 

 

 

 

In this context, WHO recommended limiting transfers to 

places outside their residence to avoid a possible spread [4]; 

With these recommendations, the governments established a 

mandatory social isolation for all citizens, in such a way that 

the number of infections that has caused an unprecedented 

devastation in the health of the world population can be 

reduced, infecting more than 153 million people up to on 

May 1
st
, 2021 and claiming more than 3.2 million lives 

worldwide [5]. 

In Peru, the situation was not so alien, the first case was 

reported in Lima on March 6
th
, 2020 [6], so on March 16

th
, 

2020 the government decreed a general quarantine 

throughout the country, closing the borders with the aim of 

combating the pandemic, which with the passing of the days 

the quarantine was extending due to the fact that there was 

no decrease in the number of infections. The measures taken 

by the government were a bit late, since the WHO declared 

it a global pandemic on March 11
th
, 2020 [5] and that from 

March 6
th

 to May 9
th

, 2020 in the country it had already 

been reported the death of 1814 people [4]. Being a new 

virus, the symptoms that people who contract it were 

unknown, later it was determined that it produces symptoms 

like those of the flu, which include fever, cough, dyspnea, 

myalgia, and fatigue. Sudden loss of smell and taste 

(without mucus being the cause) has also been observed [7]. 

The doctor Ciro Maguiña Vargas mentioned that this new 

disease (COVID-19) has uncovered, in a crude and real 

way, the terrible health situation in Peru [8]. Faced with 

these problems faced by the health system at the national 

level, different measures have been taken, such as 

teleworking, on the other hand, people have chosen to clean 

and disinfect objects and surfaces that are frequently 

touched. Also, an important factor is the specific physical 

distance (1 or 2 meters) between individuals to reduce the 

transmission of SARS-CoV-2, since the virus that causes 

COVID-19, is based on an outdated and dichotomous notion 

of respiratory droplet size [9].  
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The objective of the research work is to design a thermal 

image processing system to detect possible cases of patients 

with COVID-19, in such a way that it allows companies or 

institutions to know the body temperature of each worker, 

and thus know if they are infected, this system will be very 

useful to reduce the number of infections within a 

workplace. For the elaboration of the design, a drone was 

used that will take photos with a thermal camera of different 

people and that, through the image processing developed in 

MATLAB, indicates the body temperature. The MATLAB 

mathematical software allows us to perform numerical 

calculations with vectors and matrices and is very useful for 

image processing since it allows us to manipulate images.  
In section II, the literature review will mention previous 

research work. In section III, the methodology will indicate 
the electronic part and the system design. In section IV, the 
results generated according to the tests performed with the 
system design will be presented. In section V, the discussion 
will be presented, where the importance of the present work 
with respect to other works carried out will be indicated. 
Finally, in section VI, the conclusion and recommendation 
obtained from the system design will be presented. 

II. LITERATURE REVIEW 

At first glance, it is not known which person has COVID-

19, for this it is necessary to carry out a test or medical 

study. Therefore, it is necessary to maintain the 

corresponding distance with other people, for this, it can use 

a system that, through captured images, can detect if social 

distancing is fulfilled. For example: In [10], the authors 

identified that the exponential increase in the number of 

COVID-19 infections is mainly due to the fact that the 

measure of social distancing recommended by medical and 

scientific communities is not being met, which is why they 

proposed to carry out a pilot test through the processing to 

video images for the detection of people in open spaces in 

the downtown area of the city of Cúcuta, Colombia. The 

proposed method consists of the analysis of information 

from videos of people with a static background, taken from 

a height of 4.5 meters, in addition to the location of 

centroids by the moment method and distance estimation by 

the Euclidean method, through programming language 

Python. Obtaining as a result a success in the detection of 

people was 92.43%, concluding that 84.21% of those who 

circulated through the video frame and transit in the 

downtown area of the city of Cúcuta, Colombia, fail to 

comply with the recommended social distancing of two 

meters by the scientific community. 

In [11], the authors identified that people do not respect 

social distancing, so the government needs to monitor the 

movement and interaction of people, because the COVID-

19 outbreak spreads through community interaction 

between people, especially in densely populated areas, 

therefore, the government needs a crowd surveillance 

system that can detect the presence of people, identify the 

crowd and give warnings of social distancing, that is why 

they proposed to design the surveillance system of COVID-

19 social distancing in an effective, efficient and safe way, 

thus using road segmentation in the IRIS PX4 drone in the 

Robots Operating System and the Gazebo simulation that 

together with the algorithm to detect people or objects 

YOLO-v3, define a social distancing detector. Obtaining as 

a result an efficiency of detection of people and crowds 

located around 90%, concluding that drones can also be 

equipped with thermal sensors so that the COVID-19 

inspection can be identified. 

Finally, in [12], the authors identified that, to reduce the 

number of infections in workers within their workplace, it is 

necessary to measure the body temperature of each worker, 

because a common symptom of COVID-19 is fever and that 

if he or she has a high body temperature he or she could be 

infected, that is why they proposed a system for detecting 

employee fever with the thermal camera integrated in the 

attendance management system, thus using a thermal 

camera, which has a heat sensor and can detect any 

temperature difference, even with a hot cup of coffee it will 

not go wrong and will give accurate results. Obtaining as a 

result an efficiency of 99.78%, since when the thermal 

camera detects a body temperature lower than 99°F (37°C) 

it gives the green light, otherwise it is not allowed to enter at 

workplace, concluding that there are some limitations like 

camera accuracy and situations like an infected person not 

showing the highest temperature or an uninfected person 

showing the temperature rise. 

In [13], the authors identified that diagnostic tests are a 

central tool in the fight against the pandemic, these tests are 

based on antigen-antibody recognition and provide results in 

several minutes, their main problem is that they are 

qualitative and only report the presence of antibodies, which 

indicates an active infection or having passed such 

infection. Therefore, they proposed to develop a COVID-19 

detection system using biosensors based on graphene 

transistors. The proposed method consists of using 

biosensors based on graphene transistors to develop a 

microfluidic chip integrated on a graphene FET sensor 

array.  
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As a result, a detection efficiency of 96% was obtained, 

concluding that the system is easy to use, fast (seconds from 

sample collection to result) and ultrasensitive to detect 

immunoglobulins against SARS-CoV-2 S protein. 

In [14], the author identified that the arrival of COVID-

19 brought global health crisis in the mining sector, 

generating major changes in the digital and technological 

field, to monitor standards, to foresee potential risks or to 

optimize processes and reduce risks, entering this industry 

by leaps and bounds, which is why he developed a security 

monitoring and prevention measures of COVID-19 

contagion through detection in CCTV system for mining. 

The proposed method consists of using COCO dataset in a 

CenterNet network architecture to detect people, also used 

YOLO Darknet for the YOLOv5 network and the use of the 

Roboflow platform. They obtained as a result an efficiency 

of 98%, concluding that the system informs about social 

distancing, the use of masks, helmets, and surveillance of 

restricted areas in an effective way. 

In [15], the author identified that an effective solution for 

COVID-19 has not yet been found and that only the 

recommendations of the authorities and health organizations 

should be followed, which are the use of masks, maintaining 

two meters of social distance, frequent hand washing, 

avoiding frequent mouth or nose contact. Of all these 

measures, social distancing is something that cannot be 

properly controlled, which is why it was proposed to 

implement a social distancing recognition system as a 

preventive measure for COVID-19 using Deep Learning. 

The proposed method consists of using the object detection 

model YOLO version 3 trained with the COCO image set, 

obtaining as a result an accuracy of 80%, concluding that 

the system correctly detects social distancing, and that Yolo 

was also very effective in detecting people with quite high 

scores in each detection. 

III. METHODOLOGY 

We designed a thermal imaging system to detect 
possible cases of COVID-19 patients. We try to find a 
common symptom of COVID-19, which is fever, for this we 
will use a set of electronic devices as shown in Figure 1, 
which allows us to obtain the value of body temperature. 

 

 

 

 

 

 

Fig. 1. Thermal Imaging System 

The drone will take the photo of the person using a FLIR 

ONE Pro thermal camera, then that image will be processed 

by the MATLAB software, with this it will be possible to 

know the person's body temperature and thus know if it is a 

COVID-19 patient. 

A. Drone Potensic T25  

The electronic part is composed of a potensic T25 drone 

as shown in Figure 2, which through the thermal camera 

will take photos of people and thus be able to detect their 

body temperature. This drone was considered because it has 

the following characteristics: 1080P FHD camera, it has an 

adjustable angle of 0-90°, it captures high-quality video and 

takes aerial photos reaching a height of 300 meters, in 

addition to having a 3.7V 1000Mah battery [16]. 

 
Fig. 2. Drone Potensic T25 
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B. FLIR ONE Pro 

The FLIR ONE Pro is a thermal camera that has 2 lenses 

as shown in Figure 3, the upper camera lens captures 

images, and the lower camera lens captures thermal images. 

This equipment is compatible with Android and IOS mobile 

devices, so the shape of the connector for a mobile device 

varies, in addition, it has software that allows processing 

those received thermal images such as: changing the 

temperature range, changing the map colors heat and among 

other things.  

 
Fig. 3. FLIR ONE Pro Thermal Camera 

Table I shows the characteristics of the FLIR ONE Pro 

thermal camera [17]. 

Table 1.  

Characteristics of the FLIR ONE Pro 

C. MATLAB 

MATLAB software is a useful tool for performing digital 

image processing in different professional areas such as 

medical diagnosis, astronomy, pattern matching and 

recognition (vehicle license plate recognition, fingerprint 

and palm recognition) for security applications, forensic 

analysis, geographic information systems, human computer 

interfaces, industrial inspection, document processing, 

remote sensing, satellite image processing, and wireline and 

wireless image transmissions [18]. 

Regarding the MATLAB version, the MATLAB R2019b 

version was used, because it is the version that has more 

functions than its predecessors. It should be noted that a 

higher version than the one used in this paper can be used. 

The basic picture element is called a pixel, and a 𝑀 × N 

image has M rows of pixels and N columns of pixels. Also, 

the reader can think of a 2D grid or matrix whose elements 

are represented by f (x, y), where x and y are the coordinates 

of the grid or the indices of the elements of the matrix  [18]. 

The types of image processing that are applied to an RGB 

image are, for example: “grayscale”, uses different shades 

of gray in an image. In 8-bit images, there can be up to 256 

shades of gray. Each pixel in a grayscale image has a 

brightness value between 0 (black) and 255 (white) [19]. 

Another is "binarization", it converts the digital image into a 

black and white image, in such a way that the essential 

properties of the image are preserved. One of the methods to 

be able to binarize a digital image is through the histogram 

of the image [20]. Another is "pixel mapping", it records an 

arbitrary number of moving images with respect to the fixed 

image (reference) [21]. Another is "subtraction of images", 

it subtracts each element of the matrix from the 

corresponding element of the matrix and returns the 

difference in the corresponding element of the output matrix 

[19]. 

D. Body temperature 

Body temperature in people due to COVID-19 is taken 

when entering establishments such as supermarkets, banks, 

etc. to prevent the increase in infections. The measurement 

can be carried out on the forehead or on the part of the wrist 

and they show normal temperatures that range between 

36.1°C and 37.2°C (degrees Celsius) [22], it should be 

noted that outside the establishments the measurement of 

body temperature, so people are not aware of this valuable 

information.  

Most of the people who go to their workplace or to carry 

out some procedure outside the home, run the risk of 

becoming infected since they do not know who they could 

meet on the road, therefore, they must be protected. 

The US Centers for Disease Control and Prevention 

considers a person to have a fever when their temperature is 

38°C or higher. It can also be determined that people who 

feel hot or who have a history may have a fever [22], it is a 

factor to take into account. 

 

FLIR ONE Pro 

Temperature Range -20 °C – 400 °C 

Compatibility IOS and Android devices 

Maximum distance Functional at 1.8 meters 

Weight 36.5 g. 

Dimensions 68 x 34 x 14 millimeters 

Thermal Resolution 160 x 120 

Operating Time 1 hora 
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E. Drone position 

The drone must be at a specific distance, it cannot take 

any distance, but it should take a distance in the range of 1 

to 2 meters, because it is a distance that is recommended as 

mentioned above. 

It should also be considered that when handling the 

drone, it must have a line of sight, that is, there is no 

obstacle between the thermal camera and the person, 

otherwise the corresponding photo cannot be obtained. 

Figure 4 shows the position in which the drone is in front of 

the person, pointing clearly at the person's face, specifically 

at the forehead because it is the point where the temperature 

sample will be taken at 1 meter per subject of the distance 

protocol to the person who will be photographed for later 

analysis with the MATLAB software.  

 

Fig. 4. Distance between the Potensic T25 drone and the person. 

The distance in which the drone takes the photo to the 

person, greatly influences the image quality obtained as 

seen in Figure 5 and in Figure 6. It is observed that the 

images obtained are blurred, the further away it is the 

person, the blurrier the image of the person will be. 

 
Fig. 5. Distance between the Potensic T25 drone and the person at a 

distance of 3 meters. 

 

Fig. 6. Distance between the Potensic T25 drone and the person at a 

distance of 4 meters. 

IV. RESULTS 

In this article, a study was developed on the design of a 

thermal imaging system to detect possible cases of COVID-

19 patients. With this, the purpose of knowing the body 

temperature of each worker before entering their workplace 

would be fulfilled, even of any person whose body 

temperature is to be measured. Table II shows the 

characteristics that were considered for the thermal images. 

Table 2.  

Characteristics of the Thermal Image 

 

In such a way that if a person has a body temperature 

higher than 38°C, they could be infected with COVID-19, 

as shown in Figure 7. Therefore, this system will be very 

useful to reduce the number of infections. 

The body temperature measurement was performed on 

the person's forehead, mainly because it is an area that is 

more exposed to the air and its temperature does not vary 

unlike another part of the body that is covered by a garment.  
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The distance in which the Potensic T25 drone together 

with the FLIR ONE Pro thermal camera will be located 

from the person is 50 cm, since it is a distance in which the 

thermal camera will capture a good quality of photo and 

avoid physical damage to the person with the propellers of 

the drone. 

 

Fig. 7. Thermal image processing system to detect possible cases of 

patients with COVID-19. 

For the implementation of the system, it is necessary to 

have all the electronic equipment mentioned above and to 

carry out the programming in MATLAB for image 

processing. In addition, the mentioned values must be 

considered, such as the distance between the drone and the 

person, the characteristic of the drone and the FLIR ONE 

Pro thermal camera, this will allow an efficient operation of 

the system. 

It should be noted that this system can be used in a 

university, as it would be of great help to control the 

temperature of workers more accurately unlike other 

systems or methods, it is currently observed that to enter a 

university or a mall only measure the temperature with an 

infrared thermometer along with the application of alcohol 

on the hands, so that measure is not so safe. 

V. DISCUSSION 

The articles written about COVID-19 share the same 

purpose, which is to prevent contagion between people and 

thus control the spread of the virus that currently continues 

to plague several countries. 

 

 

Never before has a research work similar to this research 

work been carried out, therefore, it differs from many 

research works, among them we have the work carried out 

by [10], who propose a system by processing video images 

to detect if the people respect social distancing. While it is 

true, they had a result of 92.43%, but this research does not 

indicate if people can be COVID-19 patients, since they 

prioritize social distancing. 

We also have the research work by [11], who propose a 

COVID-19 social distancing surveillance system, only this 

time it will notify authorities if social distancing is being 

breached. While it is true, they had a result of 90%, but this 

research work does not indicate the body temperature of 

people, since they prioritize social distancing. 

We also have the research work carried out by [12], who 

propose a system for detecting the fever of employees with 

the thermal camera, this research work only measures the 

body temperature of workers before entering their 

workplace. Although it is true, they had a result of 99.78%, 

but this system cannot interact with people outside of their 

workplace so it would have limited operation. 

We also have the research work done by [13], who 

propose a COVID-19 detection system with biosensors 

based on graphene transistors, this research work only 

detects if a person is with COVID-19. While it is true, they 

had a result of 96%, but this system cannot detect if a 

person has a temperature variation so it would have a 

limited performance. 

We also have the research work done by [14], who 

proposed a security monitoring and prevention measures of 

COVID-19 contagion through detection in CCTV system 

for mining, this research work only monitors if they comply 

with safety measures. Although it is true, it had a result of 

98%, but this system cannot detect the variation of people's 

temperature. 

We also have the research work done by [15], who 

proposed to implement a social distancing recognition 

system as a preventive measure for COVID-19 using Deep 

Learning, this research work only shows the social 

distancing between people. While it is true, they had a result 

of 80%, but this system cannot detect if a person may have a 

fever. 

VI. CONCLUSION AND RECOMMENDATION 

It is concluded that the use of this system has good 

functionality, this would confirm that its use will help 

reduce infections between people since it will detect body 

temperature and give a warning. 
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It is concluded that the use of this system can be used 

anywhere and with anyone, because it has a drone allowing 

photos to be taken without the need to get closer to the 

person. 

It is concluded that this system is very safe and reliable 

because there is no risk of being infected when people 

interact, since the drone will do it. So, care must be taken 

when handling the drone. 

It is concluded that the use of MATLAB software helps a 

lot to carry out the image processing for this system, 

although its programming is more rigid. 

As work in the future, the implementation of the system 

will be carried out and the drone will be used with different 

people, so this system will serve to help prevent infections 

that are currently growing. This would prevent the spread of 

the virus. In addition, it will be tested at the Universidad de 

Ciencias y Humanidades to students, teachers, and workers. 

It is recommended to consider the distance in which the 

drone will be in front of the person, it cannot be very far 

since it will not take the photo of good quality, nor very 

close since it could cause physical damage to the person 

with the propellers of the drone. 
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