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 Abstract— COVID-19 is a disease that directly affects the respiratory tract, being harmful in asthmatic patients because this condition 

causes a lack of oxygen, even to the extent that it requires external equipment to combat drowning. Likewise, it highlights the importance of 

maintaining a treatment or therapy correctly to prevent your disease from worsening or being exposed to other diseases, putting your health at 

risk. The diseases that asthmatic patients can acquire can result from pathologies, which have been growing over the years due to lack of 

equipment or efficient examinations that generate complete information about respiratory conditions about asthmatic patients, therefore, by 

developing an advanced system, the chances of detecting pathologies prematurely increase considerably,  which is an essential tool today. 

According to the problem exposed, in this research an automatic system of detection of pathologies in the respiratory system was carried out 

for the care of the patient with bronchial asthma visualized by computerized radiography, so that any pathology can be detected by means of a 

premature diagnosis in the respiratory system and the doctor can perform a correct treatment on the asthmatic patient. Through the tests carried 

out by the system, its performance was accurate and efficient, being suitable to be implemented in various hospitals so that the doctor can treat 

the disease in time, since the system presented a 98.79% efficiency in the detection of pathologies. 

Keywords- Arduino, COVID-19, Image processing, Module,  MATLAB, X-ray. 
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I. INTRODUCTION  

At present, there is already knowledge of the negative effects 

of coronavirus disease (COVID-19) on the health of people who 

managed to contract this pathogen that is largely contagious [1], 

presenting two common symptoms for all patients who are body 

warmth and problems breathing [2]. Likewise, this disease 

affected people of different intensity, some were able to control 

this infection based on medications [3], while other patients 

needed oxygen concentrator equipment because this infectious 

disease directly affected their respiratory system causing 

drowning problems. [4] 

So, by complicating the airways it is completely risky in 

those patients with bronchial asthma due to the sensitivity of 

contracting this disease by COVID-19 and presenting problems 

to be able to breathe normally [5], therefore, it is important that 

asthmatic patients perform their therapy continuously to avoid 

any complication of their disease or against other diseases from 

which they could be prone to get sick and put their health at risk 

[6]. This disease of bronchial asthma is characterized by being 

the most difficult of all bronchopulmonary conditions because 

its main characteristic is chronic inflation in the bronchi, causing 

events of absence of air, wheezing and a perception of tightness 

in the chest [7], finding more than 400 million patients of 

different conjuncture worldwide. [8] 

According to various medical research on bronchial asthma, 

in the coming years there will be a trend of increasing asthmatic 

patients, specifically in minors [9], being increasingly necessary 

to make a system that allows to effectively diagnose pathologies 

in asthmatic patients, because the methods to make an early 

diagnosis in patients such as sputum examination, the 

measurement of respiratory flows and volumes by means of 

spirometry, etc. [10], do not provide sufficient information to 

detect pathologies in bronchopulmonary affections even though 

they were developed for that purpose. [11] 

By developing an advanced system for the detection of 

pathologies in the bronchopulmonary system, it certainly 

increases the possibility of detecting any pathology on patients 

early, likewise, increases the chances that patients receive early 

treatment and avoid any complications [12], in the same way, it 

will allow a prudent number of asthmatic patients to perform an 

early detection about the pathologies [13]. Now, the significance 

of being non-invasive is that it does not cause discomfort to the 

patient [14], so it would avoid any manipulation on the patient's 

body.  

The objective of this research is to develop an automatic 

system for detecting pathologies in the respiratory system for the 

care of patients with bronchial asthma visualized by 

computerized radiography to detect any pathological change in 

the bronchopulmonary affections of patients. Its development is 

based on the use of transmitting and receiving antennas for the 

radiation of non-ionizing microwave signals connected next to a 

computer for image processing. The image will be processed by 

MATLAB by applying various processing techniques that will 

be developed during the research. 

In section II, the literature review about developed research 

will be carried out. In section III, the methodology about the 

system will be carried out by developing a block diagram. In 

section IV, the way of carrying out the operation will be carried 

out to detect possible pathologies in patients. In section V, the 

results obtained from the system will be carried out. In section 

VI, the discussion of the system against other developed systems 

will be carried out. In section VII, the conclusion and 

recommendation of the system will be carried out.  

II. LITERATURE REVIEW 

Being a disease that is characterized by being the most 

difficult of all bronchopulmonary conditions, any pathological 

changes that patients may have that may complicate their health 

should be detected. For this reason, they must have the 

corresponding care using various tools. As, for example: In [15], 

the researchers mention that a few years ago the demand to 

diagnose diseases in the lungs increased markedly, specifically 

in patients with bronchial asthma, being limited by not using 

technologies as a tool for the detection of pathologies, applied 

maneuvers or pulmonary techniques that usually did not help 

much in giving complete information about the detection of 

pathologies and that by not having the certainty of diagnosis they 

could  Making mistakes about patients, therefore, decided to 

develop a portable system for early detection of pathologies for 

children with pulmonary complications by means of images. The 

procedure of the researchers relies on the pulmonary ultrasounds 

of the patients for a previous analysis easily associated with the 

lung conditions to later apply the Fast R-CNN algorithm to the 

images of the minor patient, leading to the early determination 

of pathologies to prevent them from presenting respiratory 

problems over time, completely surpassing traditional 

techniques in the detection of single stage with characteristics. 

As a result, they presented an 88.70% efficiency in the detection 

of affections in patients, reaching the conclusion that the system 

works based on images without any external manipulation, 

making it a decisive and safe system. 

In [16], researchers are based on the significance of finding 

respiratory pathologies early, specifically in elderly patients who 

have chronic asthma and that the part of their lungs are reduced 

so they can quickly present confusion when breathing, for this 

reason researchers seek to prevent these vulnerable patients from 

suffering alterations and can take a quality treatment by their 

trusted doctor so that he can help them of respiratory distress 

because their lungs are weak, they therefore decided to develop 

a premature system of pulmonary pathologies for elderly 

patients with chronic asthma by means of real images. The 
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procedure of the researchers is based on the realization of a 

harassment to any change that may be in the lungs of the patient 

through the development of an algorithm that will interpret if the 

change is a pathological agent that can cause some complication 

over time, they rely on the ultrasounds taken from the patient and 

preprocessed in the algorithm developed in OpenCV in real time 

to visualize the pathologies. As a result they presented a 90.14% 

efficiency in the detection of respiratory pathologies in the 

elderly, concluding that their project works completely with 

images and does not need any physical maneuver, in addition  to 

mentioning that it is safe. 

In [17], researchers rely on the rapid identification of any 

pathology that may affect lung conditions by using various 

technologies, such as computed tomography, which is a tool that 

will facilitate the doctor in visualizing pathologies, as well as 

could reduce patient deaths because their analysis response is 

rapid,  So it could be applied in asthmatics, to avoid that over 

time it can be related to lung cancer, which would undoubtedly 

affect patients to the point of causing death, therefore, they 

decided to develop an intelligent system to detect lung infections 

in asthmatic patients applied to improve diagnosis in 

radiologists. The procedure of the researchers focuses on the 

classification of lung infections, based on this, to be able to 

detect the pathologies that may occur in the pulmonary system 

of patients using lung ultrasound as a tool, then perform an 

image processing through Python to generate a more accurate 

vision for medical specialists when using this system that has a 

low percentage of error. As a result, they presented a 91.02% 

efficiency in detecting respiratory conditions in patients, 

concluding that their project works automatically and efficiently 

detects the conditions without any external manipulation. 

In [18], researchers are based on the pulmonary 

complications suffered by asthmatic patients, which has been 

increasing due to lack of equipment or systems that facilitate the 

detection of pathologies in patients' lung conditions, likewise, 

they mention that an effective tool for rapid diagnosis is the 

application of the neural network,  that according to their various 

applications, have generated positive results, as well as a low 

percentage of deaths in patients with lung conditions due to their 

rapid detection of pathologies, making doctors have a better 

diagnosis in their evaluation, therefore, they decided to develop 

a system recognizing asthmatic pathologies applied to the 

respiratory tract through tomography. The procedure of the 

researchers is based on applying a preprocessing to the images 

to improve the random variation of brightness and color, 

reducing any type of noise that may affect the image, after 

cleaning the image, they use a pretrained neural network to 

classify the images according to the pathology detected by the 

neural network,  showing a broader diagnosis for doctors. As a 

result, they presented a 92.33% efficiency in detecting 

pathologies in the respiratory tract, concluding that their 

prototype uses a neural network that allows to accurately detect 

pathologies for a correct treatment of the patient.  
In [19], researchers are based on the fact that in recent years 

lung diseases have been increasing every year, based on this, it 

has been taking center stage around the world by doctors. Based 

on modern technology, the researchers focused on a different 

way of being able to evaluate respiratory conditions through talk, 

in which through speech lung conditions could be diagnosed by 

segmenting the activity of the talk and its determined 

characteristics of the patients, therefore, they decided to develop 

a voice learning system for the detection of lung diseases in older 

adults. The procedure of the researchers is based on using a 

pretrained neural network so that it can  develop the detection of 

pathologies in the respiratory tract through the patient's speech, 

at the time of interacting with the prototype it would be 

developing its own network that will classify and indicate if the 

older adult can present pathologies through 2 hidden layers to 

send it to a database. As a result, they presented a 93.6% 

efficiency in detecting pathologies, concluding that their system 

has a good performance in the detection of pathologies in 

affected patients. 

III. METHODOLOGY 

The methodology applied for this system is based on the 

exploration of the chest by means of an X-ray to detect 

pathologies that can affect the lung conditions of patients, in 

such a way that it is an advanced system that allows the doctor 

to have a broader and more accurate diagnosis. Taking into 

account these characteristics, a block diagram was developed 

specifying each process of the system, as shown in Figure 1. 

 

Figure 1.  System block diagram  

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 11 Issue: 2 

DOI: https://doi.org/10.17762/ijritcc.v11i2. 

Article Received: 10 December 2022 Revised: 14 January 2023 Accepted: 26 January 2023 

___________________________________________________________________________________________________________________ 

 

30 

IJRITCC | February 2023, Available @ http://www.ijritcc.org 
 

According to figure 1, the automatic pathology detection 

system is based on the operation of a set of electronic devices, 

such as the microwave module, which by means of a 

transmission antenna will propagate the non-ionizing signals and 

through a receiving antenna the signal will be located to treat it 

and establish it with a defined intensity level to finally send the 

information to the computer and analyze it through MATLAB 

when processing and storing it on the server. 

A. Microwave module 

The stage of the microwave module (radiation) works with a 

non-ionizing signal and with a defined intensity level, this 

frequency in which it transmits the signal is conducted by a 

signal shadow that is reduced so that the electromagnetic chord 

with other mechanisms is not affected and several mechanisms 

can work at the same time and in the same bandwidth [20]. The 

operation of the microwave module can be seen in figure 2 by 

developing its diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Diagram of the module microwave 

B. Receiving antenna 

The receiving antenna module, to receive and process the 

base signal of a digital fragment, the application of a filter for 

the analog fragment for the location of the signal and an array of 

forty components for the permuted antenna. The permutation of 

the components of the antenna array is determined based on the 

placement of the microwave module, therefore, the permutation 

of the array components is carried out by the digital fragment 

and the development of the signal, as well as the conversion of 

the identified signal and its main development for sending the 

information obtained from the measurement. The operation of 

the receiving antenna module can be seen in figure 3 by 

developing its diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.  Diagram of the receiving antenna 

The operation of the antenna module is based on  the 

interconnection of various devices that allow the antenna module 

to receive the signal. 

IV. DETECTION FUNCTION 

The main reason for the analysis of the system is the 

performance of the location equipment that will automatically 

transfer to the microwave module through its aluminum rods 

connected to a motor, allowing the equipment to move 

perpendicularly. The location equipment is informed to the 

computer through a USB port, likewise, the results of the image 

treatment are processed through the module of the receiving 

antenna because it orders and transports the collected data. 

The power supply for the location equipment is 20 volts in 

direct current, using a 28byj-48 motor that connects to the 

Arduino by means of an H bridge circuit to be able to control it 

without problems by means of the computer with its determined 

programming to control the motor automatically. 

For the detection operation, a test was carried out on an 

artificial chest similar to that of patients with aspects of intrusive 

bodies, which will serve to ensure the operability of the system 

in specific tests with patients. For the appearance of pathologies 

in the artificial thorax, a transparent instrument containing a 

mixture of 0.89% NaCl with a variation of 80 ml was used, 

ensuring the performance of the system with a real situation by 

means of MATLAB.  

The localization equipment that automatically moves to the 

microwave module by means of its rods does so with a growth 

of less than 1 mm, although this accuracy is not decisive due to 

the characteristics of its dimensions of the microwave module, 
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which causes wider steps of 30 mm that produces greater clarity 

of shape and size of the mixture,  Unlike a larger step, an 

irregularity of the mixture is generated and a smaller step 

increases the uniformity and requires more time. Likewise, the 

bandwidth used for computerized radiography with greater 

accuracy is based on 1250 MHz and 1350 MHz.  

According to the analysis in MATLAB when using a 

transparent instrument containing a mixture of 0.89% NaCl with 

80 ml applying steps of 30 mm and a bandwidth of 1250 and 

1350 (MHz), it was appreciated that both separate the shape and 

size of the variety more clearly, as can be seen in Figure 4 and 5. 

 

Figure 4.  Treatment result  at a frequency of 1250 MHz 

Figure 5.  Treatment result at a frequency of 1350 MHz 

Likewise, the tests were carried out with a higher bandwidth, 

and it was observed that the pathologies are not completely 

detected, complicating the reading to the doctor due to lack of 

accuracy in the characteristics of the pathology. Similarly, the 

tests were performed with a lower bandwidth than established 

and it was observed that the detection of pathologies is altered, 

so it would not help the doctor with the detection. 

V. RESULTS 

According to the development, the system shows results of 

its tests through graphs with inquisition about the distribution 

and density of the asthmatic patient's expectoration, allowing the 

doctor an easy evaluation about the pathologies that patients may 

acquire and combat it with time to avoid complications. 

According to the development, the objective presented in the 

methodology is fully realized in order to detect pathologies in 

the respiratory conditions of patients. Therefore, when using the 

system in patients, any pathology that may affect the patient 

would be detected prematurely to evaluate it quickly by the 

doctor, likewise, in Table I the characteristics are appreciated. 

TABLE I.  SYSTEM CHARACTERISTICS 

 

According to the development of Table I, the analysis of the 

patient is mainly based on the observation of the module in the 

part of the patient's chest, in a bandwidth of 1250 - 1350 (MHz) 

for a better visualization of the pathologies that the patient may 

have, treated by means of MATLAB for a more accurate 

visualization of diseases in the respiratory tract by means of a 

computerized x-ray. 

According to the analysis carried out, the system performs 

accurately and efficiently, being suitable for use in various 

hospitals for patient care with the detection of respiratory 

diseases in a stable way, so the doctor can treat the disease with 

time, for this reason, it is a fundamental system in its operation 

that presented a 98.79% efficiency in the detection of 

pathologies. 

According to the development of the system, few electronic 

components were used for the performance of the system, as well 

as the essential programming in MATLAB for the treatment of 

the image and visualize the detection of the pathology, likewise, 

the programming was carried out in Arduino to control the motor 

Automatic Detection System 

Power supply: 220v AC – 12v DC 

Information 

acquisition: 
By radiography 

Bandwidth: 1250 - 1350 (MHz) 

Image processing: MATLAB 

Detection Location: Respiratory tract 

Analysis time: 40 seconds 

Accuracy: 98,79% 
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that displaces the microwave module, resulting safe for the 

patient and the doctor. 

The localization equipment has the function of automatically 

transferring the microwave module on the patient by means of 

its rods, therefore, it was necessary to control the motor by 

means of an H bridge circuit, programmed in Arduino so that it 

moves accurately and without impediments.  

VI. DISCUSSION 

As there are various systems focused on the early detection 

of pathologies in patients, there are also various methodologies 

that are used to develop their final goal, with greater reason to 

contribute in the field of medicine because the cases of lung 

affections of patients have increased, therefore, many systems 

are needed to facilitate the detection of pathologies.  

In addition, this system is based on applying unique 

techniques to detect pathologies in lung conditions to contribute 

to the area of medicine. Likewise, it differs from many systems 

developed previously because it applies a unique methodology, 

so it differs from other research, for example, the research 

carried out by [15], where researchers decided to direct a 

portable system of early detection of pathologies for children 

with pulmonary complications through images. Obtaining as a 

result an efficiency of 88.70%, but this system does not apply a 

complete analysis in the images, likewise, it lacks a 

preprocessing so that the algorithm can analyze the image 

without noise inconvenience. 

The research conducted by [16], where the researchers 

decided to direct a premature system of pulmonary pathologies 

for elderly patients with chronic asthma through real images. 

Obtaining as a result an efficiency of 90.14%, but this prototype 

does not comply with the cataloging at the time of diagnosing 

the disease in elderly patients, leading to its results not being 

reliable. It was also observed that the researchers did not perform 

sufficient tests to determine its effectiveness of its operation and 

there was an irregularity in the tests. 

The research conducted by [17], where the researchers 

decided to route an intelligent system to detect lung infections in 

asthmatic patients applied to improve diagnosis in radiologists. 

Obtaining as a result an efficiency of 91.02%, but this system 

due to its low sensitivity, can suffer from environmental 

interference and this can affect the results according to the 

evaluation of the patient. Therefore, this system can only focus 

with greater certainty in places of low fixation, to avoid that in 

the diagnosis it can evaluate patients as false positives in 

pathologies. 

The research carried out by [18], where the researchers 

decided to direct a system recognizing asthmatic pathologies 

applied to the respiratory tract through tomography. Obtaining 

as a result an efficiency of 92.33%, but this system presents 

instability in the analysis of the images, even though they have 

used a preprocessing to improve the noise, its defect is observed 

in the result by the neural network, does not extend the 

classification of the pathologies, as mentioned in their results, 

but only analyzes asthmatic patients with initial stage. 

The research conducted by [19], where the researchers 

decided to route a voice learning system for the detection of lung 

diseases in older adults. Obtaining as a result an efficiency of 

93.6%, but this system develops a complex manipulation by the 

patient, showing information of the evaluation that does not 

allow to understand the patients by the difficult, likewise, they 

do not use a filter to avoid external interference for the sound. 

Next, a comparison observed in Table II of this system (a) with 

our developed system (b) will be made. 

TABLE II.  COMPARISON OF DETECTION SYSTEMS 

 

VII. CONCLUSION AND RECOMMENDATION 

From the system it is concluded that its performance is 

essential, presenting the structure of an automatic system that 

performs the observation of respiratory conditions by means of 

a microwave module that emits a non-ionizing signal and with a 

defined level of intensity. 

 

The system concludes that it presents a benefit of ease of 

manipulation, a low cost of implementation, a short time in 

detecting respiratory conditions in patients, as well as the non-

performance of painful maneuvers on the patient. 

The system concludes that it is completely safe, performs 

detection quickly, allowing no agglomeration to be generated in 

hospitals and helping to prevent any contagion of any viral 

disease that can spread quickly among patients.   

From the system it is concluded that its performance is not 

dangerous when using the microwave module, because this 

module works in a bandwidth that is not dangerous for the 

patient's health, likewise, it makes the patient and the doctor are 

not locked in the office for a long time due to the current 

situation that is lived. 

From the system it is concluded that the detection of 

pathologies in lung conditions is done automatically, without the 

 a b 

System Automatic Automatic 

Information 

acquisition 
By voice By radiography 

Image 

processing 
No MATLAB 

Detection 

Location 
Lungs Respiratory tract 

Accuracy 93,6% 98,79% 
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need to be manipulated, it is only necessary that the doctor can 

examine the results and give his point of view regarding the 

detection that the patient may have. 

From the system it is concluded that its implementation in 

various hospitals is totally feasible to help asthmatic patients 

avoid or treat in time any pathology that may affect them in the 

long term, so its development is optimal and does not present 

any limitation. 

The future system can incorporate a sensor on vital signs of 

the asthmatic patient to measure body heat, heart rate, among 

other important information that allows us to know the status of 

the asthmatic patient for a complete diagnosis. 

The recommendation of the system is that in its 

implementation it should be taken into account that the 

particularities must be respected, as well as the supervision of a 

doctor so that he can verify the results of the system.  
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