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Abstract

The article focuses on the use of DALL-E, an artificial intelligence system created by OpenAl, for the
identification of virus structures. The accurate identification of these structures is essential for
understanding and effectively treating diseases. Unlike traditional methods, artificial intelligence offers
novel solutions. This tool employs deep learning algorithms and text-based image generation
techniques to create customized images from detailed descriptions. This allows users to generate
specific images that fit their needs, saving time and costs associated with manual image creation.
Furthermore, DALL-E can combine concepts, styles, and attributes to create unique and diverse
images. The application of this tool in virus structure identification offers several advantages, such as
the ability to generate realistic and detailed images, explore a wide variety of styles and designs, and
promote creativity and accessibility in the field of healthcare. However, further research and validation
are required to fully evaluate its effectiveness and accuracy. The application in virus structure
identification through artificial intelligence represents an innovative and promising perspective in the
field of health. This technological advancement has the potential to improve the understanding and
treatment of diseases by providing healthcare professionals with more efficient and precise tools to
combat infectious diseases.

Keywords: artificial intelligence, virus structure identification, health, deep learning, image generation.
1. Introduction

Accurate identification of virus structures is crucial for understanding and effectively treating viral
diseases. However, traditional methods such as microscopy and biochemical analysis present
limitations in terms of cost and precision (Chiu et al., 2023). In recent years, artificial intelligence has
emerged as a promising tool in image analysis, particularly with the application of DALL-E, an Al-based
generative model, offering new opportunities in virus structure identification (Adams et al., 2023).
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Precise identification of virus structures plays a critical role in the understanding and effective treatment
of viral diseases. These structures, including components such as viral proteins and nucleic acids, are
fundamental to comprehend how viruses interact with host cells and cause infections (McGrath et al.,
2023).

Understanding virus structures is essential to uncover the underlying mechanisms of viral pathogenicity
and how viruses evade or manipulate the defenses of the human immune system. This information
helps researchers identify molecular targets for the development of antiviral therapies and effective
vaccines (Algahtani et al., 2023).

Laboratory tests are based on the detection of specific virus components, such as proteins or nucleic
acid fragments, enabling rapid and accurate diagnosis, facilitating appropriate patient treatment.
Furthermore, research in virus structure identification contributes to the development of strategies for
the prevention and control of viral diseases. Knowing virus structures aids in the design of effective
vaccines and the development of control measures, such as specific antiviral agents and more sensitive
detection and monitoring techniques (Marquez et al., 2023).

This identification is essential for understanding the disease, developing effective therapies, making
accurate diagnoses, and establishing strategies for the prevention and control of viral diseases.
Advancing in this field improves our ability to combat existing diseases and prepares us for future viral
threats.

The aim of this study is to evaluate applications with virus structure identification. For this study, DALL-
E, developed by OpenAl, is used, which can generate realistic images from textual descriptions.
Leveraging its capacity to generate high-quality images and learn complex patterns, it is expected that
this platform will contribute to a more precise and efficient identification of virus structures (Hao et al.,
2023).

In this study, the methodological details of the Al application in virus structure identification are
described. Data from known viruses, along with textual descriptions of their structural characteristics,
were collected. This data was used to train relevance information applied in classes so that students
can subsequently apply the knowledge where virus images were generated based on the provided
descriptions. These generated images were compared with real images of known viruses to assess
DALL-E's ability to accurately identify viral structures (Ka'bi, 2023).

Preliminary results demonstrate great potential in the use of these applications for virus structure
identification. The generated images show surprising similarities to real images of known viruses,
indicating the capacity to effectively represent the structural characteristics of viruses. This artificial
intelligence-based approach has the potential to improve virus identification processes, which could
have a positive impact on the diagnosis and treatment of viral diseases (Salastekar et al., 2023).

The application of DALL-E in virus structure identification opens new possibilities to enhance our
understanding and response to viral diseases. This study lays the groundwork for future research in
this field and explores the clinical and epidemiological applications that could stem from this innovative
combination of artificial intelligence and virology (Kolides et al., 2023).

DALL-E

DALL-E, developed by OpenAl, is an artificial intelligence system that shares its origin with ChatGPT.
Its primary function is to generate images from text, allowing you to describe what you want and obtain
an automatically generated image (Byrne, 2023).

This Al system is based on GPT-3, a language model with millions of parameters. Thanks to its
comprehensive training, it can understand natural language requests, as it has learned to distinguish
the linguistic structures used to express requests and questions. Consequently, Al resources can
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interpret your descriptions and generate corresponding images without requiring a previous visual
example (Valentin-Bravo et al., 2023).

Similarly, these types of applications have been trained using a vast collection of artwork and
photographs. Thanks to this training, when the student requests to draw an object, the Al will recognize
whom you are referring to and create a visual representation of that person performing an action, which
will also be interpreted and drawn correctly (Eminaga et al., 2023).

Additionally, (Ahuja et al., 2023) concludes that this artificial intelligence system can combine concepts,
styles, and attributes to generate an image. In other words, if you provide a detailed description of what
you want to see, including specifications or even a particular artistic style, the Al will do its best to
combine all those elements in the resulting image.

According to (Celik, 2023), some of the advantages provided by Al-powered tools include:

e Custom image generation: the ability to create personalized images from detailed textual
descriptions, allowing users to obtain specific images that suit their needs.

e Improved efficiency: high-quality image generation in a short period, increasing efficiency and
reducing production costs compared to manually creating images.

e Wide variety of styles: image creation in a broad range of styles and designs, offering users
different options to create the perfect image.

e  Stimulating creativity: these applications can serve as an inspiring tool for artists and designers,
allowing them to quickly experiment with various ideas and styles efficiently.

e Creation of challenging images: the applications can generate images that would be complicated
to create manually due to their complexity or the time required to do so.

e  Accessibility: these tools are accessible to students who may not have programming knowledge
initially, enabling more people to create and appreciate the generated images, which motivates the
student and initiates a self-learning process.

Traditional methods vs. Artificial Intelligence

Conventional methods used to identify virus structures present various limitations. These methods,
such as microscopy and biochemical analysis, are expensive, time-consuming, and heavily reliant on
the expertise of field experts. Additionally, the resolution of the obtained images can be limited, making
it challenging to accurately identify structures and fully understand their functionality. Moreover, these
traditional methods may struggle to capture the complex interaction between different features and
components of viruses.

However, artificial intelligence, especially approaches based on machine learning and neural networks,
offers innovative solutions to overcome these limitations. Artificial intelligence automates and speeds
up the identification process, thereby reducing the time and resources required. Furthermore, Al
algorithms can learn complex patterns and recognize specific features of virus structures, enabling more
precise identification and deeper interpretation of results.

The ability to handle large volumes of data efficiently allows for comprehensive analysis of viral feature
interactions, aiding in obtaining a more comprehensive understanding of viruses and designing more
effective treatment strategies. Moreover, artificial intelligence enhances resolution and accuracy by
generating realistic and detailed images of virus structures.

Artificial intelligence provides innovative solutions to the limitations of traditional methods for identifying
virus structures. Its capacity to automate, learn, and analyze vast amounts of data improves efficiency,
precision, and comprehension of viral structures, potentially driving significant advances in viral disease
research and treatment.
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Advancements in Al for Image Identification in Virus Research

In the field of virus identification, artificial intelligence (Al) has made notable progress in the analysis of
virus-related images. These advancements have improved the ability to detect and characterize viruses
quickly and accurately (Fontenot, 2023). Here are some of the most significant breakthroughs, as
concluded by (Su et al., 2023):

e Virus Segmentation and Detection: By Al algorithms, the automation of virus segmentation and
detection in microscopic images has been achieved. These algorithms employ deep learning
techniques to identify and delineate viruses in various sample types, such as tissues or cell
cultures. This facilitates virus counting and analysis in a sample, providing crucial information for
epidemiological and pathogenicity studies.

e Virus Classification: Al has contributed to the classification and typing of viruses. Machine learning
algorithms can analyze virus images and determine their family, genus, or species. This is
particularly useful in cases of unknown viruses or emerging outbreaks, as it enables rapid and
accurate identification, facilitating the implementation of appropriate control and prevention
measures.

e Electron Microscopy Image Analysis: Electron microscopy is an essential tool for visualizing
viruses at a subcellular level. Al has enhanced the ability to analyze and extract information from
high-resolution electron microscopy images. Al algorithms can identify specific structural features
of viruses, such as their shape, size, and arrangement of viral proteins. This provides valuable
insights into virus structure and dynamics, contributing to a better understanding of their function
and pathogenicity.

e Virus Image Reconstruction: Al has also demonstrated advancements in three-dimensional
reconstruction of virus images. By combining Al algorithms with tomographic reconstruction
techniques, it is possible to reconstruct the three-dimensional structure of viruses from 2D electron
microscopy images. This allows for detailed visualization of viruses and facilitates a more
comprehensive analysis of their structure and function.

The progress in Al has significantly improved the identification and analysis of virus-related images
(Hang et al., 2023). These advancements have a substantial impact on viral disease research and
diagnosis, providing more precise and efficient tools for studying virus structure, function, and
pathogenicity. This, in turn, may have significant implications for the development of antiviral therapies
and the prevention and control of viral diseases (Ahuja et al., 2023).

2. Objective
Exploring artificial intelligence applications for learning in virus structure identification.
3. Methodology

For this study, the use of a text-based image generation tool was applied to visualize the intended
image for better understanding. The user needs to be familiar with the prior structures of viruses through
traditional means, meaning they must have prior knowledge, and then they are trained in DALL-E. To
visualize the results, it is crucial to generate specific prompts for each execution. For this research, the
training was conducted using three viruses.

The tool utilized the technique of Deep Learning, a branch of machine learning that relies on algorithms
capable of modeling data with a high level of abstraction. It represents an advancement in the field of
machine learning as it focuses on the unsupervised learning of machines using logical structures that
increasingly resemble the neural networks of humans. In certain cases, such as that of OpenAl.

The technique applied for image execution is based on Transformers, a neural network architecture
that gains context and, consequently, meaning by analyzing relationships present in sequential data,
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like the words in this sentence. These transformer models employ a set of ever-evolving mathematical
techniques known as attention or self-attention to identify subtle patterns in data elements within a
sequence and how they influence and depend on each other.

4. Results
The results obtained using the tool are shown below:

Figure 1

HIV virus generated by Al

The structure of the human immunodeficiency virus (HIV) is characterized by several components. As
an RNA virus, its genetic material is composed of ribonucleic acid (RNA) instead of deoxyribonucleic
acid (DNA).

The structure of HIV consists of the following main parts:

e Viral envelope: HIV has an outer layer formed by a double lipid layer derived from the host cell
membrane. This envelope contains specific viral proteins, such as glycoproteins gp120 and gp41,
which are essential for the virus's entry into host cells.

e Viral core: Inside the envelope, there is the viral core, which contains the genetic material of HIV.
The core is composed of structural proteins called capsomers, which protect and encase the viral
RNA.

¢ Viral RNA: The genome of HIV is made up of single-stranded ribonucleic acid (RNA). This RNA
contains all the genetic instructions necessary for replication and the production of new viral
particles.

e  Structural proteins: HIV possesses key structural proteins, such as the capsid protein (p24), which
forms the viral core, and the matrix protein (p17), present beneath the viral envelope, helping
maintain the virus's shape.

In addition to these main components, HIV may also contain accessory proteins and viral enzymes
essential for its replication, such as reverse transcriptase, integrase, and protease. It is important to
note that the structure of HIV may vary slightly among different strains and variants of the virus.
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Figure 2

SARS-CoV-2 virus generated by Al

The structure of the SARS-CoV-2 virus, responsible for the COVID-19 disease, has distinctive
characteristics. It is a single-stranded RNA virus, meaning its genetic material is composed of
ribonucleic acid.

The structure of SARS-CoV-2 comprises the following main parts:

e Viral envelope: The virus has an outer envelope composed of a lipid bilayer derived from the host
cell membrane. In this envelope, viral proteins, such as the spike protein (S), play a crucial role in
the virus's entry into host cells.

o Envelope proteins: Just beneath the envelope, envelope proteins (E) are found, contributing to the
virus's stability.

¢ Membrane proteins: Membrane proteins (M) are also present, which are essential for the virus's
shape and structure.

¢ Nucleocapsid proteins: Inside the virus, there is the viral core, which is composed of nucleocapsid
proteins (N) and houses the viral RNA.

e Viral RNA: The genome of SARS-CoV-2 is made up of single-stranded ribonucleic acid, which
contains all the genetic instructions necessary for replication and the production of new viral
particles.

In addition to these main parts, SARS-CoV-2 also presents accessory proteins that play different roles
in replication and interaction with the host's immune system. It is important to note that the structure of
SARS-CoV-2 can vary among different strains and mutations of the virus, which may affect its behavior
and characteristics.

Figure 2

Measles Virus generated by Al
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Measles virus is a single-stranded RNA virus that belongs to the Paramyxoviridae family and the
Morbillivirus genus. Its structure consists of several essential components. The measles virus has an
outer envelope composed of a lipid bilayer derived from the host cell membrane. This envelope is made
up of lipids and viral proteins that play a crucial role in the virus's entry into cells and its interaction with
the immune system.

Within the viral envelope are the fusion and hemagglutinin proteins, which are essential for the virus's
entry into host cells. The fusion protein enables the virus to fuse with the cell membrane, while the
hemagglutinin protein binds to specific receptors on host cells, facilitating virus entry.

Inside the virus, there is the viral core, which contains the virus's genetic material. The genome of the
measles virus is composed of single-stranded RNA, containing all the genetic instructions necessary
for viral replication and the production of new viral particles.

Additionally, the measles virus has matrix proteins associated with the viral core, providing structural
stability to the virus and participating in the release of new viral particles from infected cells. The virus
also possesses nucleocapsid proteins that associate with viral RNA to form the viral core structure.
These proteins are involved in protecting viral RNA and regulating viral replication. It is essential to note
that the structure of the measles virus may vary slightly between different virus strains, which can affect
its behavior and its ability to infect host cells.

For the research, two learning strategies were considered: the first one based on the traditional
classroom model, and the other strategy involved the use of artificial intelligence, where the following
information can be highlighted:

Table 1:

Education strategies review

Traditional Classroom Model Use of Al

Manual image analysis Automatic image generation
Expensive in terms of time and Efficiency and cost reduction
resources

Limitations in precision

More accurate identification

Human interaction predominant

Process automation

Reliance on expertise

Learning and adaptation

Limited variety of styles

Wide variety of designs

Expert-driven

Accessible to non-experts

Conventional approach

Innovative approach

Manual diagnosis of diseases

Al-based diagnostic assistance

Limited styles and techniques

Diverse styles and techniques

Classroom-based learning

Online and interactive learning
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Artificial Intelligence (Al) has the potential to revolutionize the way we understand education. Al-driven
tools and technologies are enhancing the learning experience for students in ways we never thought
possible, from personalized learning algorithms to virtual and augmented reality. Al can assist education
in many ways. One of the most significant aspects is the ability to adapt each student's learning
experience.

Artificial Intelligence in education can be used to create personalized lesson plans and assessments
based on students' performance data and preferences. Additionally, Al has the ability to automate
administrative tasks such as grading, allowing educators to dedicate their time to other crucial
educational aspects. Al-based tools and technologies also have many ways to enhance the students'
learning experience. For instance, Virtual Reality (VR) and Augmented Reality (AR) can make learning
more interactive and immersive, while chatbots and other Al-based tools can assist students 24/7.

Al can also be used to create personalized quizzes and games that help students engage with the
material in an entertaining and interactive way. One of the most fascinating potential uses of Al in
education is personalized learning. Al can assist educators in creating customized lesson plans and
assessments that cater to each student's strengths and weaknesses by analyzing data on students’
performance and preferences. This can increase student engagement and motivation and ultimately
improve students' academic outcomes.

5. Discussion

The application of artificial intelligence in the identification of virus structures has proven to be a
promising option in the field of health. Advances in artificial intelligence, especially in deep learning and
transformer models (Byrne, 2023), have enabled the development of systems capable of generating
realistic and detailed images from textual descriptions. Accurate identification of virus structures is
crucial for understanding and treating diseases. Traditional methods, such as microscopy and manual
image analysis, have limitations in terms of time, costs, and precision.

These platforms offer multiple advantages in such identifications. Firstly, they allow for the generation
of customized images from detailed descriptions, making it easier to create specific images according
to the needs of researchers and medical professionals. Additionally, Al-based platforms can produce
high-quality images in a short time, increasing efficiency and reducing costs compared to conventional
methods.

Another significant advantage is the wide variety of styles and designs that DALL-E can generate,
providing users with flexibility in choosing different options to represent virus structures. This can be
invaluable in medical research and diagnosis. Moreover, such platforms stimulate creativity by allowing
students to experiment with different ideas and styles quickly and efficiently, as mentioned by
(Salastekar et al., 2023). This can lead to new approaches and discoveries in the field of health.

Lastly, the accessibility of DALL-E is a significant advantage as it enables individuals without traditional
artistic skills to create and appreciate art generated by artificial intelligence. This broadens participation
and outreach in research and disease treatment. Likewise, artificial intelligence in education offers
significant benefits for students. These include personalized adaptation, instant feedback, access to
guality educational resources, adaptation to individual learning styles, interactive learning, continuous
monitoring and tracking, and adaptive learning. These advantages translate into more effective,
personalized, and interactive learning, allowing students to improve their understanding and academic
performance.

The use of artificial intelligence (Al) tools in the field of health benefits students by enabling access to
up-to-date information, improving accuracy in diagnosis, providing simulations and virtual training,
assisting in clinical decision-making, facilitating patient monitoring, and promoting medical research.
These advantages help students develop advanced skills and provide more effective and precise
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patient care.
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