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Abstract—This paper examines recent developments in web accessibility and sentiment analysis, drawing from studies on machine
learning, web technologies, database systems, and optimization techniques. Web accessibility ensures that digital platforms are
usable by people with disabilities, following standards like WCAG 2.1, which promotes equal access to online resources. Sentiment
analysis uses machine learning to understand public opinions from sources such as social media, online reviews, and forums,
providing valuable insights for businesses, governments, and communities. By reviewing key research, we identify major challenges,
effective methods, and new trends in these fields, focusing on their applications in healthcare, education, and crisis management.
We also explore how technologies like NoSQL databases, genetic algorithms, blockchain, and Web 3.0 improve data processing,
security, and user experience. This study highlights the connection between accessibility and sentiment analysis, showing how they
can work together to create fair and smart digital systems. Our goal is to provide a clear guide for students, researchers, and
professionals, offering ideas for future work to build inclusive and data-driven online environments that benefit everyone
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1. INTRODUCTION

The internet has become a vital part of daily life, connecting people and sharing information like never before. Web accessibility
is essential because it allows individuals with disabilities, such as vision or mobility impairments, to use websites and apps easily,
following global standards like WCAG 2.1 [14, 51, 53-55]. Despite improvements, many websites, especially in healthcare and
education, still have barriers that exclude users [14, 23, 51]. At the same time, sentiment analysis has grown popular, using machine
learning to analyze what people think by studying posts on platforms like Twitter, Amazon, and Flipkart [7, 8, 24, 28, 37, 47, 57].
This helps businesses understand customers, governments track public reactions, and communities respond to crises. Together,
accessibility and sentiment analysis are key to making the internet fair, useful, and responsive to everyone’s needs.

This paper reviews the latest progress in these areas, based on studies about machine learning, databases, and optimization tools.
We look at how machine learning helps check if websites are accessible [23, 46, 53], how NoSQL databases manage large amounts
of data [5, 9, 18, 29, 52], and how genetic algorithms make processes faster and better [2, 4, 13, 16, 46]. New technologies like
blockchain and Web 3.0 also play a big role by keeping data safe and giving users more control [39, 48, 49]. We aim to answer these
questions: What makes it hard to create fully accessible websites? How can sentiment analysis handle huge and varied data? How do
new technologies help solve these issues? This paper offers a simple, clear overview for students and others interested in improving
digital systems, suggesting ways to make the internet more inclusive and intelligent..

2. WEB ACCESSIBILITY: CHALLENGES AND SOLUTIONS
2.1 Why Web Accessibility Matters

Web accessibility ensures everyone, including people with disabilities, can use digital tools. Research shows that many websites,
especially in healthcare and education, don’t meet WCAG 2.1 standards [14, 23, 51, 53-55]. For example, Kausar et al. [51]
found that hospital websites in Oman often lack features for users with vision or movement issues. Similarly, university websites
in India’s Delhi NCR region have problems, as shown by machine learning studies [23, 46].

2.2 Using Machine Learning for Accessibility

Machine learning is a great tool for checking website accessibility. Kausar et al. [46] used it to find issues like missing image
descriptions and bad color contrasts on university websites. Tools discussed by Sarita et al. [53] make these checks faster, but
human reviews are still needed for some problems [55]. Carvalho et al. [55] suggest real-time monitoring to keep up with
changing website content.

2.3 Real-World Examples
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tudies like the Koha system project [36] show how to improve accessibility for library systems. Healthcare websites also get better
with clear accessibility rules, as Arief et al. [54] explain. These examples show that regular checks and global standards are needed
to fix accessibility issues.

3. Sentiment Analysis: Methods and Uses

3.1 What is Sentiment Analysis?

Sentiment analysis figures out how people feel by studying text from places like socialize media or online reviews [7, 8, 24, 28, 37,
47]. It’s used to analyze Twitter posts during COVID-19 [7, 24] or reviews on Amazon and Flipkart [8, 28, 37, 47]. Tools like
Syuzhet [56] and machine learning models [57] make this analysis more accurate.

3.2 Machine Learning in Sentiment Analysis

Machine learning, including deep learning and tools like Latent Dirichlet Allocation [58], makes sentiment analysis better. Nasar et
al. [47] used machine learning to study Flipkart reviews, correctly identifying positive, negative, and neutral comments. Kausar et
al. [8, 28] did similar work with Amazon reviews, showing how these methods can handle lots of data.

3.3 Sentiment Analysis During Crises

During COVID-19, sentiment analysis of Twitter posts helped understand public feelings and spot false information [7, 24]. This
shows how real-time analysis can help with public health. Colneric and Demsar [57] studied emotions on Twitter, proving that mixed
models can catch detailed feelings.

4. Databases and Optimization Tools

4.1 SQL vs. NoSQL Databases

Choosing between SQL and NoSQL databases affects how data is stored and used. Kausar et al. [9, 18, 29, 52] compared databases
like MongoDB, Cassandra, and Redis, finding that NoSQL is better for messy data in 10T and big data projects [5, 30, 41]. Al
Maamari and Nasar [29, 52] showed NoSQL’s speed and flexibility for [oT systems.

4.2 Genetic Algorithms for Optimization

Genetic algorithms help make processes like software testing and data searching more efficient [2, 4, 13, 15, 16, 32, 34, 46]. Johri
et al. [4, 16] used them to plan testing, reducing errors while saving time. Nasar et al. [2, 46] improved search engines with these
methods. These ideas fit with bigger trends in optimization, as Cheng et al. [5, 36] and Eiben and Smith [11, 43] explain.

5. New Technologies: Blockchain and Web 3.0

5.1 Blockchain Uses

Blockchain keeps data safe and clear, which is great for web tools [39, 48]. Kausar and Soosaimanickam [39, 48] studied its use in
healthcare and supply chains, showing how it protects user data and supports accessibility.

5.2 Web 3.0 and User Control

Web 3.0, discussed by Nasar [49, 52], uses decentralized systems to give users more power over their data. This helps accessibility
by letting users customize interfaces and reduces reliance on big companies, as Herrmann’s Al framework suggests [24, 37].

6. Tools and Real-World Uses

6.1 Web Crawlers for Data

Web crawlers collect data for accessibility and sentiment analysis, as Kausar et al. studied [1, 6, 8, 10, 12, 19, 22, 25, 30]. Tools
using .NET and mobile agents [4, 17, 19] work faster, and incremental crawling [6, 19] keeps search engines up to date. These are
key for real-time data and accessibility checks.

6.2 Data Visualization

Grafana, an open-source tool [59], helps show accessibility and sentiment data clearly. When paired with 10T systems like LoRa
[60], it gives real-time insights, like in energy monitoring projects [60].

7. Social and Economic Benefits

7.1 Helping Healthcare and Education

Accessibility and sentiment analysis improve healthcare and education. Accessible websites make it easier for patients to get
information, and sentiment analysis of feedback helps hospitals improve [14, 51, 54]. In schools, accessible platforms help students
with disabilities, and sentiment analysis of student comments can shape better courses [23, 46]. Saidi et al. [43] show how
accessibility supports economies during crises like COVID-19.
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7.2 Market Research with Sentiment Analysis

Sentiment analysis helps businesses understand what customers want [8, 28, 37, 47]. Kausar et al. [28] used market basket analysis
to find buying patterns, which works well with sentiment studies. These insights help companies create better products and ads, as
seen in Amazon and Flipkart studies [8, 37, 47].

8. Ethical Issues and Policy Ideas

8.1 Ethical Problems

Using these technologies can cause issues like data privacy or biased results. Sentiment analysis might miss cultural differences,
giving wrong results [7, 24, 57]. Accessibility tools must be truly helpful, not just for show [55]. Blockchain, while safe, uses a lot
of energy [39, 48].

8.2 Policy Suggestions

Governments should enforce accessibility rules and support tools like Grafana for monitoring [59]. Offering rewards for using
NoSQL databases and blockchain in public projects can spark new ideas [9, 39]. Global teamwork is needed to make sentiment
analysis fair and ethical [24, 37].

9. Challenges and Future Steps

9.1 Accessibility Gaps

Many websites in healthcare and education still aren’t accessible [14, 23, 51, 53-55]. Future work should focus on automatic checks
but include human input for tricky issues [55].

9.2 Scaling Sentiment Analysis

Sentiment analysis struggles with huge, diverse datasets [7, 24, 57]. Combining deep learning with optimization tools [36, 44, 49]
could make it more accurate and faster.

9.3 Using New Technologies

Blending blockchain, Web 3.0, and NoSQL databases with accessibility and sentiment analysis needs clear rules [24, 37, 39, 48, 49].
Schools and businesses working together can make these ideas reality faster.

10. Future Scope

The future of web accessibility and sentiment analysis is full of possibilities, with new technologies opening doors to exciting
advancements. For web accessibility, researchers can develop smarter tools that automatically fix issues like missing image
descriptions or poor color contrasts, reducing the need for manual checks [55]. Artificial intelligence could also create personalized
website interfaces that adapt to each user’s needs, such as larger text for visually impaired users or voice controls for those with
mobility issues [23, 46]. Integrating blockchain could make accessibility audits more transparent by securely tracking compliance
data [39, 48].

In sentiment analysis, future work could focus on building models that understand emotions in multiple languages and cultural
contexts, making results more accurate for global audiences [7, 24, 57]. Combining sentiment analysis with Web 3.0 could allow
users to control their data, ensuring privacy while sharing opinions [49, 52]. NoSQL databases like MongoDB and Cassandra can
be optimized to handle even larger datasets, supporting real-time analysis for events like elections or natural disasters [9, 29, 52].
Additionally, genetic algorithms could improve sentiment analysis by finding the best ways to process complex data, saving time
and resources [2, 46].

Collaboration between tech companies, universities, and governments will be key to turning these ideas into reality. Open-source
platforms like Grafana can be expanded to monitor both accessibility and sentiment trends, helping organizations act quickly [59].
Pilot projects in healthcare and education could test these technologies, creating models for other industries [14, 23, 51]. By focusing
on innovation, ethics, and teamwork, the future of these fields can lead to a more inclusive and insightful digital world.

11. Conclusion

This paper reviews progress in web accessibility and sentiment analysis, based on many studies. Tools like machine learning, NoSQL
databases, and genetic algorithms are changing how we make digital platforms fair and understand public opinions. New ideas like
blockchain and Web 3.0 add exciting possibilities by keeping data safe and giving users more control. However, challenges remain,
such as making all websites accessible and handling huge amounts of sentiment data from different languages and cultures. Fixing
these issues is crucial for creating digital spaces that everyone can use and benefit from.

Looking ahead, researchers and developers should keep working together to solve these problems. For accessibility, combining
automatic tools with human checks can ensure websites meet global standards like WCAG 2.1. For sentiment analysis, building
smarter models that understand diverse data will help businesses, governments, and communities make better decisions. Technologies
like blockchain and Web 3.0 can support both fields by making systems more secure and user-friendly. By focusing on teamwork,
ethical practices, and new tools, we can build a digital world that is fair, smart, and helpful for everyone. This paper hopes to inspire
students, researchers, and professionals to keep pushing for these goals, making the internet a better place for all.
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