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Abstract 
 

Although both 'information visualization' and ‘software engineering visualization' are data collection operations, their motivations are 

clearly distinct. The visualization of software engineering integrates the original design modules and identifies the connections between 

the main components. The purpose of software engineering is to develop high-quality programs and create appropriate work. The goal of 

visualization is to get insight into many components of a process we are interested in, such as a scientific simulation or a real-world pro-

cess, using interactive graphs. Medical imaging techniques are used to detect and comprehend illness progression in the human body. To 

be able to make a diagnosis concerning it. In health centers and hospitals, managing vast collections of medical pictures is a challenge. 

Because the image database has grown in size over the last year, meaningful information is needed to assist the specialist in assessing the 

patient's condition. In this review, we will highlight some of the techniques that we use in data analysis. 
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1. Introduction 

Reliable dimensional reduction algorithms are very well promising nonlinear methods for visualizing various data sets, such as medical 

pictures [1]. Dimensionality reduction (DR) is a strategy for visualizing high-dimensional data sets by projecting them into a lesser envi-

ronment where they may be directly viewed [2]. Dimensionality reduction (DR) is a crucial stage in data pre-processing for visualization 

and knowledge discovery, and it's utilized for a variety of applications including information visualization, noise reduction, and imaging 

as seen in Fig 1 [2]. Viruses that infect the respiratory system are an example of medical data. The virus is an object has sometime nega-

tive impact on the human live. The degree of dangerous depends on the type of virus, where the most dangerous one can kill the human 

[3]. Each virus has structure differs from other, but others have similarity. Respiratory viruses, especially in newborns and infants, are a 

prevalent cause of respiratory tract infection (RTI) [4]. Rapid and precise viral infection identification could enhance clinical outcomes 

while reducing antibiotic use and treatment sessions. The development of diagnostic technologies aids in the accurate diagnosis of virus-

es. Data visualization is a way of computing that uses graphics and imaging technologies to make complex data visible for the purpose of 

presenting hidden information[5]. Raw data are files that contain a great deal of information in a variety of fields. Hyperspectral data, 

pictures, medical, and simulated physical processes are just a few examples. The discovery and analysis of data rely heavily on visualiza-

tion. Because the relationships between the original data are uncertain, visualization is a straightforward technique to grasp the high di-

mension. Viruses are widespread creatures that multiply by infecting and infecting other organisms. They can infect a wide spectrum of 

living organisms, from bacteria to plants and animals, and can be found in all ecosystems. The structure of viruses has two components at 

the very least  [3]. A nucleic genome, made up of double- or single-stranded DNA or RNA, and a capsid are the two components. The 

capsid is a highly symmetrical structure made up of many copies of a tiny range of proteins that the viral genome encodes [3]. Respirato-

ry- viruses are among the leading causes of disease and mortality in the world today. In the last century, the influenza virus has killed 

about 100 million people. Children and the elderly bear the brunt of this responsibility. While respiratory viruses do impose a greater 

burden on people in developing countries, they also cause various issues in wealthier ones [6].  

In this paper we will focus on viruses that infect the respiratory tract and the role of software engineering and data visualization in analy-

sis the data. 
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Fig. 1: Spiral Sets of Data in 3 Dimensions Are Collapsed Into A One-Dimensional Straight String Line. in High-Dimensional Data Sets, the Neighbor-

hood Relations Between Points in the Unfolded Space Are Retained Together with Their Corresponding Relations[2].  

2. Respiratory tracts 

Our bodies are often functioning to combat infection. Viruses that cause human diseases are indeed one this kind of infection that we can 

receive. Viruses that cause human diseases can influence various sections of the body in different ways. The respiratory tract is one body 

part that may be infected with a virus. The respiratory tract is the set of tissues and cells that helps us to take in oxygen-rich air and ex-

hale carbon dioxide Figure 1 shows the parts of the respiratory system[7]. 

 

 
Fig. 2: Upper and Lower Respiratory Tract [8]. 

3. Types of respiratory tracts viruses  

Viruses can infect the respiratory tract in several ways. Any of these viruses that cause human diseases can spread quickly between hu-

mans through airborne transmission via droplets and aerosols, resulting in hard outbreaks[9].The viruses are: 

3.1. Influenza 

Influenza is a virus that causes illness. IAV is a highly infectious virus that can be spread to humans by direct interaction with secretions, 

aerosolized respiratory droplets, or close contact with pathogenic organisms .Swine influenza, avian influenza (bird flu), influenza B 

virus and influenza C virus are the most common types of flu[10].  

3.2 Sever acute respiratory syndrome (SARS)  

As per the WHO, SARS is induced by a coronavirus (CoV) and was first described in 2003. World health organization Coronavirus 

(CoV) is a bat-borne virus that has targeted humans in China's Guangdong province[11]. The symptoms of SARS are fever, chills, mus-

cle aches, headache, loss of appetite, diarrhea, dry cough, shortness of breath and the hosts are human[12]. 

3.3. Ebola virus diseases (EVD) 

Ebola virus disease (EVD) is a highly contagious and sometimes fatal disease triggered by the Ebola virus (EBOV). 

EVD outbreaks usually begin with an initial case of potential zoonotic infection, which is then accompanied by person-to-person trans-

mission through direct interaction, contact with infectious bodily fluids, or contact with polluted fomites. Fever, stomach signs, and mul-

tiple organ failure syndromes are all symptoms of EVD[13]. 

3.4. Middle east respiratory syndrome coronavirus (MERS-COV)  

In 2012, the coronavirus (MERS-CoV) was discovered for the first time in Saudi. To today, the (WHO) has collected data of over 2,400 

incidents worldwide, including over 850 fatalities. The symptoms for this virus are fever, cough, shortness of breath, vomiting[14]. 
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3.5. Hepatitis a virus 

The (HAV) is a type of most frequent causes of acute hepatitis around the world. HAV is spread mainly by feces, tainted food or drink, 

or direct interaction with an infected human; the symptoms are malaise, loss of appetites, diarrhea and jaundice[15].  

3.6. Hepatitis b virus 

The (HBV) may be spread by blood or sexual intercourse. Chronic HBV infection puts people at risk for cirrhosis which liver cancer and 

necessitates medical attention. HBV is extremely contagious, can be spread without detectable blood, and can survive for at least 7 days 

on environmental surfaces the symptoms are jaundice, fever, vomiting and loss of appetite[16]. 

3.7. Hepatitis C Virus  

HCV is a blood-borne pathogen that is a major public health issue worldwide. Acute HCV infection may lead to chronic infection after 

virus acquisition, which is linked to a number of morbidities, including liver cirrhosis and cancer[17]. 

3.8. Measles virus 

Measles is a particularly infectious respiratory infection that starts with a fever, cough, coryza, and conjunctivitis, then progresses to a 

maculopapular rash. Measles is mainly transmitted by airborne delivery, with a 90% secondary attack incidence within nearby suscepti-

ble connections[18]. 

3.9. Mumps virus 

The swell of one or so more salivary glands, usually the parotid glands, is a symptom of mumps, a viral infectious disorder. Mumps, 

despite its reputation as a harmless childhood illness, was the primary cause of viral meningitis and encephalitis in babies, as well as 

lifelong deafness[19]. 

3.10. Human Immunodeficiency virus (AIDS) 

In the summer of 1981, the outbreak was officially declared to have begun the symptoms of this virus are fever, achy, sick, thrush, sore 

throat, diarrhea and bleeding from the mouth[20]. HIV is a disease that targets cells in the body that support it resist pathogens, rendering 

an individual more susceptible to other infections and diseases[21]. 

3.11. Sever acute respiratory syndrome coronavirus-2(SARS-Cov-2) 

In Dec. 2019, a cluster of extreme pneumonia with an unexplained cause occurred in Wuhan, Hubei Province, China. As the causative 

agent, a new coronavirus known as extreme acute respiratory syndrome coronavirus-2 was extracted from a bottom respiratory tract test. 

The new SARS-CoV-2 epidemic has been dubbed Coronavirus Virus 2019 (COVID-19) by the (WHO). The hosts of this virus are hu-

man, bats and pangolin and the treatment are Hydroxychloroquine and antibiotic azithromycin combination[22]. 

3.12. Coronavirus 

Coronavirus illness 2019 (COVID-19) is a long-term pandemic triggered by the coronavirus that causes extreme (SARS-CoV-2). The 

outbreak started at the end 2019 in Wuhan, China's capital and capital of Hubei province, and was proclaimed a public health emergency 

of international significance on January 30, 2020 [23]. Over 48 136 225 COVID-19 incidents have been confirmed worldwide, with over 

1 225 913 deaths; over 31 919 360 patients have healed. This epidemic has wreaked havoc on the global economy, forcing trips and ath-

letic activities, as well as national, social, and classical events, to be rescheduled or cancelled. COVID-19 made the world economy to a 

screeching halt, triggering supply and demand shocks. SARS-CoV-2 causes CORONAVIRUS, a strongly transmissible and pathogenic 

viral disease[24]. SARS-CoV-2 is taxonomically linked to extreme acute respiratory syndrome (SARS)-like bat viruses that cause human 

diseases, with approximately 96 percent genome sequence similarities, according to genomic research. As a result, bats could be the main 

source for human coronavirus (Covid-19)[25].  

4. Data visualization 

The procedure for converting similarity associations between the points of data into a geometric illustration so that they can be view pre-

viously unnoticed information is known as data visualization. The following questions are examined as a result of the findings: Does this 

visualization aid in the discovery of new information while analyzing vast amounts of data?[2] What's the connection between the origi-

nal and converted data points? How can the original data be retained in a predicted environment? 

One of the most difficult aspects of data visualization is dealing with high dimensionality. Dimension Reduction (DR) is a helpful ap-

proach for projecting large dimensional datasets into a low dimensional space that can be directly seen[26]. The use of this approach has 

two advantages: 

4.1. By minimizing the size of the data sets 

DR may reduce the amount of storage required 

4.2. DR aids in the comprehension of data sets by removing any extraneous characteristics and focusing on the most 

significant ones[2] 
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There are various characteristics of large dimensional datasets; however, some of them may be irrelevant to the study of specific infor-

mation. DR is employed to identify the most essential aspects that allow for analysis and visualization[27]. Data visualization is widely 

utilized in a variety of tasks, including reporting, managing corporate functions, and monitoring task completion at work. More often, we 

may use visualization methods to identify things that would be difficult to notice if we only looked at the raw data. Nowadays, data visu-

alization is often used to produce engaging and intriguing visualizations[27]. 

The data visualization pipeline is importing, filtering, and enriching data, as well as data mapping and rendering, are the four phases of 

the data visualization pipeline. Fig 3 shows a schematic representation of them[28]. 

 

 
Fig. 3: Visualization Pipeline[28]. 

5. The benefit of data visualization 

There are many benefits of data visualization, but we can summarize the most important of them: 

5.1. Process enormous volumes of data quickly 

5.2. Obtain vital information in real time 

5.3. Interactivity helps you better understand facts 

5.4. Examine the connections between business procedures and results 

5.6. Use a story with data[2] 

Dimension Reduction (DR) is a helpful approach for projecting large dimensional datasets into a low dimensional space that can be di-

rectly seen. The use of this approach has two advantages: by minimizing the size of the data sets, DR may reduce the amount of storage 

required and DR aids in the comprehension of data sets by removing any extraneous characteristics and focusing on the most significant 

ones[26]. 

To explain the general idea of DR, let suppose: For a set of n input points X ⊂ RD, ϕ(X) is used to project the D dimensional data points 

xi ∈ X to d dimensional data points yi ∈ Y, where d << D. 

 

ϕ: RD → Rd                                                                                                                                                                                                     (1) 

 

Xi → yi                                                                                                                                                                                                          (2) 

 

The DR attempts to approximate the pairwise distance, d (xi,xj) with their equivalent in original space r(yi, yj), i.e. r(xi, xj) ≈ d(yi, yj), 1≤ 

i ≤ n to project X's data point accurately in Y space in Equation 2[29]. The goal of applying dimension reduction (DR) methods is to 

project large dimensional datasets to a low dimensional space while preserving all of the original datasets information[30]. 

6. Data visualization applications 

6.1. Data visualization was used to analyze the data and extract what is important from the analysis process[31] 

6.2. Because color blindness is a disorder centered on colors 

data visualization can help with this disease by giving particular techniques for color correction, as new ways based on data visualization 

concepts have been developed to help identify colors more easily [32]. 

6.3. We can utilize a way to view medical picture data sets by employing reliable dimensional reduction techniques 

Dimensional reduction methods are well-known prospective nonlinear methods for visualizing various data sets, such as medical pic-

tures[1]. 

7. Software engineering 

Software engineering is a crucial technique for developing and testing software. Visualizing big data sets, such as hyperspectral and med-

ical images, is critical for seeing previously hidden information. The visualization of these vast volumes of data should produce a result 
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that is acceptable to the human sight. It's critical to keep the information from the original data sets in order to discover effective visuali-

zation. This study shows how the final visualization of data sets is a simplified representation of the complicated structure of the original 

data sets [33 - 35]. 

8. Conclusion 

Software engineering is a domain that is concerned with the development of high-quality software that is responsive to market demands 

and delivered on schedule. To deal with big data, software engineers and developers use software engineering in their applications. The 

visualization of these big data sets should produce a result that is acceptable to the human sight. It's critical to save the original data sets' 

information in order to find effective visualizations. Role of data visualization is very important in order to see unseen information. Be-

cause of large size of datasets, the requirement to preserve them in structure more accurate is necessary. The DR is one of the most tech-

niques of data visualization, when it is ability to reduce the dimensionality of dataset is clear. Where the relation between viruses is dis-

covered. In the final, we can say data visualization is useful to analyze data and discover invisible information, through find the relation 

between viruses. The role of data visualization is very important to reach to study the structure of each virus. 
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