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Abstract

This article explores the specific impact of artificial intelligence (AI) -driven data
visualisation technologies in the user experience of the Internet industry. Through the
introduction of machine learning and data mining technologies, Al has significantly
improved the intelligence and automation of data visualization tools, promoting
innovation in visualization methods and improving the quality and efficiency of data
cleaning, processing, and analysis. In addition, Al has also promoted the development of
personalised data visualization, providing users with a richer and more intuitive way to
present data. This paper analyses the applications of Al-driven data visualization in
machine learning, natural language processing, and computer vision. It demonstrates
the positive effects of Al data visualization on user understanding and optimisation of
models through practical feedback from Yellowbrick tools.
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1. Introduction

Using machine learning and data mining techniques, these tools automatically identify patterns,
trends, and anomalies in data to provide users with more accurate and valuable information. In
addition, Al technology has also promoted the innovation of visualisation methods, breaking
through the limitations of traditional two-dimensional charts and images, achieving more
advanced three-dimensional visualisation, and even providing users with immersive
experiences through virtual reality technology. This makes the data more vivid and intuitive
and dramatically improves the user's interaction and engagement.

The application of Al in data cleaning, processing, and analysis also provides higher-quality data
sources for visualisation. [1]Al can automatically identify and correct errors, anomalies, and
redundant information in the data, improve the quality and accuracy of the data, and perform
efficient classification, clustering, and dimensionality reduction, making the data more
accessible to understand and visualise. In addition, Al technology has promoted personalisation
developmentin the visualization field. According to the needs and preferences of different users,
[2]AI can automatically generate customized data charts and visualization schemes so that each
user can get the visual experience that best meets their needs.

In conclusion, the impact of Al on the visualization field is all-round, improving the level of
intelligence and automation of visualization and promoting the innovation and development of
visualization methods, providing users with a richer and more intuitive way of presenting data.
This article will delve into the specific impact of Al-powered data visualization on the user
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experience of the Internet industry, analyze the opportunities and challenges it brings, and look
at future trends.

2. Al-driven Data Visualization Technologies

2.1. Machine Learning Data Visualization
1. Improve data understanding and model interpretation

Machine learning data visualization displays machine learning models, data sets, and various
parameters and results in the training process through visual means such as graphs and charts.
[3]These visualization tools help users better understand complex machine learning models
and algorithms and the characteristics and distribution of data sets. For example, tabular data
visualization can help users identify the most relevant features and improve model
performance through feature engineering and selection. [4]This understanding increases user
confidence and efficiency in data analysis and decision-making, helping to gain faster insight
into user behavior and market trends in the Internet industry.

2. Optimize model performance and diagnostic capability

Machine learning data visualization can significantly improve model performance and
diagnostic capabilities when working with sequence, multidimensional array, and graph data.
[5]For sequential data, such as time series data and natural language text, visualization can
reveal time dependencies and patterns in the data to optimize model design. Multi-dimensional
array data, such as images and videos, can be visualized by convolutional neural networks to
help identify critical features and regions, improving classification and detection tasks. Graph
data visualization can show the relationship between nodes and edges, and graph neural
networks can be used to capture complex network structures to improve the effectiveness of
social network analysis and recommendation systems. These optimizations improve the
model's accuracy and the user's understanding and trust in the model's output results.

3. Improve user experience and engagement[6]

Ai-driven machine learning data visualization can also significantly improve user experience
and engagement. With a more intuitive visual presentation, users can more easily understand
the data and analyze the results to make more informed decisions. Especially in the Internet
industry, personalized visualization schemes can be automatically generated according to the
needs and preferences of different users so that users can get the data presentation that best
meets their needs. [7]For example, on e-commerce platforms, users can more intuitively see
their consumption trends and recommended products through the data visualization of user
purchasing behavior, thus improving shopping experience and satisfaction. Overall, machine
learning data visualization plays a vital role in enhancing user interaction and engagement,
further boosting the development of the Internet industry.

2.2. Natural Language Processing Data Visualization

Over the years, the rapid development of Natural Language Processing [8](NLP) technology has
provided an excellent opportunity to explore a natural language-based data visualization
interaction paradigm. With the help of advanced NLP toolkits, visuality-oriented Natural
Language Interfaces (V-NLI)[9] have recently emerged as complementary inputs to traditional
WIMP interactions, supporting the generation of visualizations based on the user's NL queries.
The advent of V-NLI has dramatically improved the usability of visualization tools :(a)
convenient and novice friendly. Natural language is a skill mastered by the public. By leveraging
natural language to interact with the computer, V-NLI turns off tool-specific actions to the user,
as shown in Figure 1[10], providing a convenient analysis flow for beginners. (b) Intuitive and
effective. It is agreed that visual analytics is most effective when users can focus on their data
rather than the interface operation of the analytics tool. With the help of V-NLI, users can
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express their analytical tasks in their own words. (c) Humanistic care. Nowadays, much of the
information we get is obtained through visual means. V-NLI is an innovative non-visual access
method that facilitates the engagement of blind and low vision (BLV) [11] populations.

Typical interactive visualization paradigm
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Figure 1. The visual architecture of natural language processing in the user interface

1. Improve content understanding and user interaction

In natural language processing (NLP)[12], data visualization can significantly improve content
understanding and user interaction. Users can quickly capture key themes, sentiment trends,
and essential words in large amounts of text data through visualizations of text data, such as
word cloud maps, sentiment analysis charts, and topic model charts. This intuitive presentation
helps the user understand the content faster and enhances the user's sense of participation in
the information acquisition process.[13] On social media platforms, sentiment analysis charts
can show the changing trend of public sentiment in real-time, helping users better understand
hot topics and public opinion trends, thus improving user experience and platform interaction
rate.

2. Improve the personalized recommendation and search experience

Data visualization in NLP also dramatically improves the personalized recommendation and
search experience. [14] The system can more accurately capture user preferences and provide
more precise content recommendations through visual analysis of a user's search history and
browsing behavior. For example, on the e-commerce platform, by visualizing users' past
purchasing behaviors and commenting on sentiment analysis results, the recommendation
system can more effectively predict users' shopping needs and improve the relevance of
recommendations and user satisfaction. [15] In addition, search engines can use visualization
technology to display the multidimensional characteristics of search results, helping users
quickly find the most relevant information, thereby optimizing the search experience. This
personalized and efficient recommendation and search mechanism significantly improves the
overall user experience on the Internet platform.

2.3. Computer Vision Data Visualization

1. Improve image recognition and content display

The data visualization combined with computer vision and artificial intelligence significantly
improves the effect of image recognition and content presentation. On social media and photo-
sharing platforms, intelligent image recognition technology can automatically label and classify
pictures uploaded by users and visually display the subject and content of the photographs. For
example, after a user uploads a travel photo, the system can automatically recognize landmarks
and activities in the image and generate relevant tags and recommended content. This
intelligent and visual processing method not only improves the user's understanding of the
picture content but also increases the interaction and interest of the platform [16].



Scientific Journal of Technology Volume 6 Issue 8, 2024
ISSN: 2688-8645

2. Improve shopping experience and personalized recommendations

In e-commerce, computer vision and [17]AI data visualization have greatly improved users'
shopping experience. Through image recognition technology, the system can automatically
analyze the photos of products uploaded by users and provide recommendations for similar
products. For example, when a user uploads a shoe photo in a shopping app, the system can
automatically identify the shoe's style, color, and brand and visually recommend similar or
related items. [18] This personalized recommendation based on vision improves the accuracy
of the recommendation and enhances the user's shopping satisfaction and platform stickiness.

3. Improve medical diagnosis and health monitoring

In the medical field, data visualization combined with computer vision and Al provides
powerful support for medical diagnosis and health monitoring. Huang, Liu, and Li (2024)
conducted research focusing on tumor segmentation using image enhancement methods. Their
study explores advancements in enhancing medical images to improve the accuracy and
effectiveness of tumor segmentation techniques. By employing image enhancement techniques,
the researchers aimed to refine the process of identifying and delineating tumor boundaries
within medical images, potentially enhancing diagnostic precision and treatment planning in
oncology. Liu, Shen, Qin, and Gao (2024) conducted research on flight accident prediction based
on backpropagation neural networks, as detailed investigates the application of neural network
techniques, specifically backpropagation, to predict flight accidents. By analyzing historical
data and relevant factors, their research aims to develop predictive models capable of
identifying potential risks and enhancing preemptive measures to mitigate flight accidents.
This approach holds potential for improving aviation safety through advanced data-driven
prediction methods.

Doctors can diagnose diseases more quickly and accurately through intelligent analysis and
visual display of medical image data. For example, Al systems can automatically analyze
medical images such as X-rays [19] and [20]CT scans, flag possible lesion areas, and visually
present the analysis results to help doctors make more effective diagnostic decisions. In
addition, health monitoring devices can collect and analyze users' physiological data in real
time and display health trends and abnormalities through visual charts, helping users to
understand their health status promptly and take necessary measures. This intelligent and
visual medical service improves the user's health management experience.

3. Impact on User Experience

3.1. Analyze the Specific Impact of Al-driven Data Visualization on User
Experience

Traditionally, enterprises have relied on market research and user feedback to understand
customer needs, but these methods often have limitations in sample size and subjectivity. The
shift to Al-driven perspectives enables companies to harness vast amounts of customer data
through advanced analytics, enhancing their ability to effectively understand and cater to
customer preferences. [21]For example, Al algorithms can analyze historical purchase data and
browsing behaviors to offer personalized product recommendations that align with customer
interests. This personalization improves the shopping experience and boosts customer
satisfaction and loyalty.

Furthermore, Al facilitates customized services by analyzing customer data to tailor offerings
such as exclusive deals or personalized products, thereby enhancing overall satisfaction. Al
technologies like natural language processing and sentiment analysis also play a crucial role in
intelligent customer service, enabling automated responses and real-time support based on
customer queries and emotional cues. Predictive analytics powered by Al helps predict
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customer behavior and demands, allowing companies to adopt targeted marketing strategies
that enhance customer engagement and satisfaction.

In addition, Al technology can also support customised services. By analysing customer data,
enterprises can understand customers' preferences, habits, and other information and provide
humanised services according to this information, such as customised goods, exclusive offers,
etc., to enhance customer satisfaction and loyalty.

Second, intelligent customer service and emotion analysis. [22]The Al data-driven perspective
shift also involves intelligent customer service and sentiment analysis. Through natural
language processing and sentiment analysis technology, companies can implement intelligent
customer service systems that automatically answer customer questions and provide
immediate help. At the same time, through sentiment analysis, enterprises can understand
customers' emotional tendencies and concerns, better respond to customer needs, and improve
customer satisfaction.

Third, predictive analytics and personalised marketing. Al data-driven perspective enables
enterprises to use predictive analysis to predict customer behaviour and demand. By studying
historical data, enterprises can predict customers' purchase intention, churn risk, etc., to adopt
corresponding personalised marketing strategies to improve marketing effect and customer
satisfaction.

Finally, data privacy protection and compliance. [23]From the Al data-driven perspective,
enterprises need to pay more attention to data privacy protection and compliance operations;
when collecting and using customer data, enterprises should ensure compliance with relevant
laws and regulations and take security measures to protect the security and privacy of
customer data. The shift in Al's data-driven perspective brings new trends and opportunities
for customer experience management. By leveraging Al technology to analyse and process big
data, companies can more accurately understand customer needs and behaviours, thereby
providing more personalised and immediate service, which not only helps improve customer
satisfaction and loyalty but also leads to better performance and competitive advantage for
companies.

However, the Al data-driven perspective shift also faces some challenges, such as data privacy
protection, fairness of algorithms, etc. Therefore, enterprises need to comply with relevant laws
and regulations when implementing Al data-driven customer experience management and
ensure the security and reliability of data.

3.2. Al Data-driven Visualization Tools

Yellowbrick, a Python library, is a powerful tool for visualizing machine-learning models and
evaluating their performance. Built upon Scikit-Learn and Matplotlib, Yellowbrick offers
advanced visualization techniques that aid data scientists and machine learning practitioners
in comprehending, debugging, and optimizing models. For instance, users can employ
Yellowbrick to visualize model features, explore feature relationships, and monitor evaluation
metrics throughout the training process[24].

Using Yellowbrick's rich visual diagrams, beginners can grasp fundamental machine learning
concepts, while experienced practitioners can effectively debug and refine models. [25]This
capability enhances the interpretability and analysis of machine learning workflows, making it
a valuable asset in both educational and professional settings.

By integrating Al-driven data visualization tools like Yellowbrick, organizations can streamline
model interpretation, optimize performance, and ultimately deliver enhanced user experiences
through more informed decision-making and tailored solutions[26].

1. Improve the efficiency of data understanding and model interpretation
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Many users reported that Yellowbrick significantly improved their understanding of data and
models. With Yellowbrick's multiple visualization tools, such as classification reports, residual
maps, and feature importance maps, users can visually see the model's performance and the
characteristics of the data. [27] This visual approach makes otherwise complex machine
learning models more straightforward to understand and interpret, especially for non-technical
users who can grasp the key points of data analysis more quickly, improving the efficiency of
data science projects.
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Figure 2. Feedback and feelings from users when using Yellowbrick Al data visualization
tools

2. Enhance the model optimization and tuning experience

Users generally agree that Yellowbrick has been a great help in model optimization and tuning.
With Yellowbrick, users can intuitively compare the performance of different models, observe
how models perform under different parameter Settings, and make more accurate tuning. For
example, visual tools such as ROC curves, learning curves, and confusion matrices can be used
to identify model weaknesses and make targeted adjustments[28][29]. This intuitive feedback
and interactive experience allows users to understand the model's behavior better and
increases the efficiency and success rate of model tuning, improving the overall user experience.

4. Conclusion

In conclusion, integrating artificial intelligence (AI) with data visualization technologies has
revolutionized the user experience within the Internet industry. Al-driven advancements in
data visualization have not only enhanced the intelligence and automation of visualization tools
but also fostered innovation in visualization methods. These innovations have led to more
intuitive and immersive data presentation methods, improving user engagement and
interaction on Internet platforms.

Al has particularly influenced machine learning data visualization by improving model
understanding and interpretation, optimizing performance, and enhancing user engagement
through personalized visualizations. [30]Natural language processing (NLP) integrated with
data visualization has enabled more effective content understanding and personalized
recommendation systems based on user queries and preferences. Similarly, computer vision
combined with Al has transformed image recognition, personalized shopping experiences, and
medical diagnostics, enhancing user satisfaction and interaction.

Looking forward, the continued evolution of Al-driven data visualization holds promise for
further enhancing user experiences in the Internet sector. Future advancements will likely
focus on more sophisticated personalization, immersive virtual reality experiences, and
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enhanced user interfaces. However, enterprises must address challenges such as data privacy
and algorithmic fairness to ensure ethical and secure deployment of these technologies.

This article has explored the multifaceted impacts of Al-driven data visualization on user
experience, highlighting its role in shaping the future of Internet interactions and paving the
way for continued innovation and development.
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