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The application of artificial intelligence in e-commerce offers new avenues for enhancing 
personalization, resulting in more relevant and user-centered shopping experiences. This study 
introduces an AI-driven recommendation system within a children’s goods e-commerce 
platform, developed to analyze both individual user preferences and collective consumer 
behavior patterns. By leveraging this data, the platform provides personalized product 
suggestions and assists users in selecting appropriate clothing sizes, optimal delivery options, 
and real-time stock availability. These features simplify the decision-making process, enhance 
convenience, and increase user engagement. The growing demand for adaptive e-commerce 
platforms highlights the relevance of this research, as personalized recommendations foster 
customer satisfaction and encourage repeat usage. Moreover, this platform's AI integration 
provides a solution tailored to the children's product market, where reliability, safety, and 
precision are crucial. This study contributes significant insights to the field by demonstrating the 
role of AI in improving the quality of digital consumer interactions, particularly within specialized 
retail environments. This project exemplifies how AI can dynamically respond to both individual 
and broader consumer data, presenting a valuable framework for future developments in 
adaptive e-commerce solutions and marking a step forward in the intelligent, responsive design 
of personalized shopping experiences. 
Key words: Artificial Intelligence; E-commerce; Platform User-Centered Shopping Experience; 
Consumer Behavior Analysis; Intelligent Personalized Recommendations. 

 
Introduction 

The rapid evolution of e-commerce has fundamentally reshaped consumer 
behavior and expectations, leading to a competitive digital marketplace where 
businesses must differentiate themselves not only by product offerings but also by the 
quality of the shopping experience. Traditional methods of retail often rely on 
generalized strategies to cater to broad consumer segments. However, the advent of 
artificial intelligence (AI) has disrupted these paradigms, enabling hyper-personalized 
experiences that align closely with individual needs and preferences [1]. 

In e-commerce, personalization is no longer a luxury but a necessity, particularly 
in specialized sectors such as children’s goods. Parents searching for baby essentials, 
for example, value recommendations that reflect their specific circumstances, from 
age-appropriate products to complementary items. Consider a parent purchasing a 
baby bathtub. While the bathtub meets an immediate need, the AI recommendation 
system can suggest related items such as an adjustable stand for ergonomic use, a 
soft insert for added comfort, or hypoallergenic bath products suitable for newborns. 
These recommendations not only save time but also ensure parents have access to 
products they may not have considered, thereby enhancing both convenience and 
confidence in their purchase decisions. 

Children’s goods represent a unique market segment characterized by 
heightened sensitivity to safety, quality, and reliability. Unlike general retail products, 
those designed for children must meet stringent standards, which adds complexity to 
the consumer decision-making process. Parents often seek guidance to navigate this 
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complexity, and AI-driven systems provide a solution by delivering insights grounded 
in extensive data analysis. Such systems analyze individual preferences alongside 
collective consumer behavior, ensuring recommendations are not only relevant but 
also contextually appropriate. 

The introduction of AI into e-commerce aligns with broader technological trends 
emphasizing the role of data in improving user experiences. Machine learning 
algorithms, natural language processing, and behavioral analytics allow platforms to 
move beyond static recommendation engines toward dynamic systems that evolve 
with user interactions [8]. These capabilities are particularly transformative in the 
children’s goods sector, where purchase patterns often reflect lifecycle stages—such 
as infancy, toddlerhood, and early childhood—each with distinct product requirements. 

This paper introduces an AI-powered recommendation system embedded 
within a children’s goods e-commerce platform. Developed using Java, Spring 
Framework, Bootstrap, and the o4 mini language model, this platform embodies the 
integration of cutting-edge AI technology with user-focused design. By capturing real-
time user interactions and synthesizing them with collective behavior trends, the 
system generates tailored product suggestions. In addition to recommending relevant 
items, the platform offers features such as assistance with selecting appropriate 
clothing sizes based on child-specific metrics, optimized delivery options based on 
location, and real-time inventory updates to streamline the shopping process. 

The objective of this research is to investigate how AI can enhance the quality 
of digital consumer interactions, particularly in niche markets with specialized 
demands. Unlike conventional recommendation engines, this platform’s AI system 
adapts dynamically, learning from user actions to refine its suggestions over time. This 
adaptability not only improves user satisfaction but also fosters long-term engagement 
by creating a shopping experience that feels intuitive and supportive. 

As consumer expectations continue to evolve, the role of AI in e-commerce is 
becoming increasingly pivotal. Personalized recommendations are now seen as a key 
driver of customer retention, loyalty, and satisfaction. In the context of children’s goods, 
where reliability and ease of use are paramount, the integration of AI offers a 
competitive advantage by addressing the unique challenges faced by parents. This 
study highlights the transformative potential of AI in creating responsive, intelligent 
retail solutions that bridge the gap between consumer needs and product offerings. 

 
1. Design: Implementing Artificial Intelligence in  

Personalized E-commerce Solutions 

1.1. Collection and processing of user experience 

The cornerstone of an AI-driven personalized e-commerce system lies in the 
effective collection, processing, and analysis of user data. For a children's goods e-
commerce platform, user experience data provides critical insights into both individual 
preferences and broader consumer behavior patterns. The process of data collection 
involves tracking multiple interactions within the platform, including search queries, 
product views, purchases, and user feedback [6]. 

Explicitly collected data comes from activities such as account registration, 
product reviews, and preference settings. For example, users may indicate 
preferences for products tailored to a specific age group or select delivery options that 
align with their schedules. Implicit data, on the other hand, is gathered through 
behavioral patterns, such as the frequency of visits, time spent on specific product 
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pages, or sequences of actions leading to a purchase. These implicit signals offer a 
deeper understanding of user intent, often revealing preferences not explicitly stated. 

Once collected, the data is processed to transform raw information into 
actionable insights. This involves cleaning, normalizing, and organizing data to ensure 
consistency and usability. Advanced techniques, such as feature extraction and data 
clustering, are employed to identify patterns and correlations. For instance, analyzing 
purchase histories across a wide user base enables the identification of 
complementary product relationships, such as parents buying a baby bathtub 
alongside accessories like ergonomic supports or infant-safe bathing products. 

To preserve user trust, data collection and processing adhere to stringent 
privacy and security standards. All personal information is anonymized and encrypted, 
ensuring compliance with regulations such as the General Data Protection Regulation 
(GDPR). This commitment to ethical data practices fosters transparency and builds 
confidence among users, which is particularly important in a market catering to families 
and children. 

By leveraging a robust data collection and processing pipeline, the platform 
ensures that the recommendations it generates are both accurate and contextually 
relevant. This process lays the foundation for dynamic, AI-driven personalization, 
enabling the system to respond to user needs effectively while continuously improving 
over time. 

 
2.2. Behavioral Analysis for Personalized Recommendations 

In the context of a personalized e-commerce platform for children's goods, 
understanding user behavior is key to delivering relevant product recommendations. 
The platform analyzes the interactions of users with various product categories, 
generating personalized suggestions that improve the overall shopping experience. 
The goal here is to accurately predict user preferences based on their actions and 
historical data. 

A widely used method for behavioral analysis in recommendation systems is 
collaborative filtering, which operates on the premise that users who have shown 
similar preferences in the past will likely continue to exhibit similar behavior in the 
future. This method is divided into two main types: user-based collaborative filtering 
and item-based collaborative filtering. 

In user-based collaborative filtering, the system identifies users whose 
behaviors are similar to the target user and recommends products that these similar 
users have engaged with. This method works well when there is a large and diverse 
user base, as it leverages patterns from other users to make predictions for the current 
user. Alternatively, item-based collaborative filtering focuses on comparing products 
themselves rather than users. If a user interacts with a specific product, the system will 
recommend other items that are frequently purchased or highly rated by users who 
interacted with the same product. This approach is particularly useful when the product 
catalog is large and varied, as it can offer scalable solutions for generating 
personalized suggestions. 

Another crucial technique for personalized recommendations is content-based 
filtering, where recommendations are generated based on the attributes of the 
products a user has previously shown interest in.  This approach is effective when 
detailed product attributes—such as category, price, or brand can be used to match 
user preferences. 

To further enhance the recommendation system's effectiveness, many 
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platforms use a hybrid approach, combining both collaborative and content-based 
filtering methods. This allows the system to overcome the limitations of individual 
techniques, such as the "cold start" problem in collaborative filtering (when there is 
insufficient data to make accurate recommendations) or the limited diversity in content-
based recommendations. 

Additionally, matrix factorization techniques such as Singular Value 
Decomposition (SVD) are applied to reduce the complexity of large datasets while 
preserving essential patterns in user behavior. SVD decomposes the user-item 
interaction matrix into smaller matrices that can reveal hidden relationships between 
users and products, thus improving the accuracy of recommendations. The SVD 
algorithm is expressed mathematically as: 

TA U V   

where: A – is the user-item interaction matrix. 
 U – represents user features. 
 Σ – is a diagonal matrix containing singular values. 

 𝑉𝑇 – represents item features. 
By using these techniques, the system can identify hidden patterns in user 

preferences, which helps in making more precise product recommendations. 
Lastly, more advanced neural networks and deep learning models, such as 

neural collaborative filtering (NCF), have been employed to model complex 
relationships between users and products. These models are capable of learning 
intricate, non-linear patterns from vast amounts of interaction data, offering highly 
adaptive and dynamic recommendations that improve as the platform accumulates 
more data. 

The combination of collaborative filtering, content-based filtering, and matrix 
factorization ensures that the platform can provide highly personalized and relevant 
recommendations, enhancing the user experience. By focusing on analyzing user 
behavior patterns and selecting appropriate algorithms for recommendation, the 
platform can effectively cater to the needs of individual users, leading to improved 
engagement and customer satisfaction. 
 

2. Results 

In the development of the personalized recommendation system for the 
children’s goods e-commerce platform, a combination of advanced artificial intelligence 
techniques and robust web technologies was employed to deliver an enhanced user 
experience. The platform was developed using Java as the primary programming 
language, leveraging the Spring Framework for creating a scalable and maintainable 
architecture. The Spring Framework was used to implement various backend services, 
including the recommendation engine, user management, and product catalog 
functionalities. The system also utilized Hibernate for object-relational mapping (ORM), 
allowing seamless interaction with the PostgreSQL database. Hibernate facilitated 
efficient data retrieval and manipulation by abstracting the database layer, ensuring 
fast and reliable communication with the backend. 

For the frontend, Bootstrap and JavaScript were used to create a responsive 
and user-friendly interface. Bootstrap enabled the rapid design of a modern, ensuring 
that the platform is accessible across various devices. JavaScript was employed to 
implement dynamic features such as real-time product recommendations, interactive 
filters, and personalized suggestions, enriching the user experience. 
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The platform’s recommendation system itself is powered by artificial 
intelligence, which processes user interactions, including product searches, reviews, 
and queries, to better understand individual preferences and suggest relevant 
products. Additionally, the Singular Value Decomposition (SVD) technique was applied 
for matrix factorization to uncover latent patterns in the user-item interaction data. This 
combination of AI and machine learning models, along with robust backend 
technologies, allowed the platform to deliver highly personalized and accurate 
recommendations, significantly enhancing user engagement and satisfaction. 

The results of the developed project are shown in Fig. 1 and Fig. 2. These 
figures illustrate the key features of the personalized recommendation system, 
including the display of product recommendations to users and the process of 
generating suggestions. 

On Fig. 1, the goods display on the the e-commerce platform is shown in great 
detail, providing a comprehensive view of the user interface and the functionalities 
available for a personalized shopping experience. The "Catalog" section, which is 
clearly visible at the top, allows users to browse through various product categories, 
such as "Child Care," offering an easy-to-navigate layout. From there, users can delve 
deeper into specific subcategories where the platform presents a curated list of 
products within that category. 

The product display grid is designed to provide users with a clear view of each 
item, featuring high-quality images alongside brief descriptions. This setup allows 
customers to quickly evaluate the products without being overwhelmed by excessive 
information. Each product is displayed in an organized grid format, making it easy to 
scroll through and view multiple options at once. This layout is especially beneficial for 
users who are browsing through a large selection of items and want to compare various 
options quickly. 

To assist with product discovery, the platform includes filters that can be used 
to refine the search results. These filters include options for brand, age group, color, 
material, price range, etc. giving users control over how they narrow down their 
choices. The inclusion of these filters ensures that users can find the products that best 
meet their specific needs, whether they are looking for items within a particular budget, 
for a specific age group, or with certain features. 

Additionally, the platform's search functionality allows users to quickly find 
products by entering keywords into the search bar. This feature enhances the user 
experience by enabling fast and precise searches, particularly when users have 
specific items in mind or are looking for a particular brand or type of product. 

Users can view recently viewed products, saved favorites, and their shopping 
cart. This design allows users to easily navigate between products they have shown 
interest in, save items for later, or proceed with their shopping by accessing the cart 
for checkout. The accessibility of these features is crucial for maintaining a smooth and 
convenient shopping experience, encouraging users to continue their shopping journey 
without unnecessary distractions. 

Another key feature visible in Fig. 1 is the personal account section, located in 
the upper menu. By clicking on this section, users can access their personal profile, 
manage account settings, track their orders, and view their purchase history. This 
functionality ensures that users have full control over their shopping experience, 
allowing them to manage personal information and track their purchases in a secure 
environment. 

All of these features work in unison to create a user-friendly and efficient online 
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shopping experience. The interface is designed to be intuitive, with clear navigation 
paths and personalized recommendations based on the user’s browsing history and 
preferences. The product recommendations shown are tailored to each individual, 
using data-driven insights to suggest items that are most likely to match the user's 
needs. 

The combination of a well-organized product display, customizable filters, and 
personalized features ensures that users have a seamless and enjoyable shopping 
experience on the platform. Fig. 1 serves as a visual representation of how the platform 
works, highlighting the user-friendly interface and the various functionalities that 
contribute to a more personalized and efficient shopping experience. 

 

 

Fig. 1. Web-page with list of specific goods. 
 
On Fig. 2, the shopping cart interface is displayed, showing the details of a 

user’s selected items. In this example, the cart contains one item: a newborn baby 
bathtub. The platform’s design provides an organized view of the products in the cart, 
clearly displaying the selected item with an image, description, quantity, and price. This 
user-friendly layout ensures that customers can easily review their selections before 
proceeding to checkout. 

Once the product is added to the cart, the platform automatically calculates the 
total cost of the order, including the price of the item and the cost of delivery. The 
calculated sum is displayed prominently, allowing users to quickly assess the total 
amount due for their purchase. Alongside the total cost, the option to proceed to 
payment is also made easily accessible, offering users a seamless transition to 
completing their transaction. The payment process is designed to be intuitive, with 
several secure payment options available to ensure that customers can choose their 
preferred method. 

After reviewing the cart, users can take advantage of the intelligent 
recommendation system integrated into the platform. The AI-driven recommendations 
are designed to enhance the shopping experience by suggesting relevant products 
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based on both the user’s selection and the collective data derived from other shoppers’ 
behavior. In this instance, the AI analyzes the contents of the cart—the baby bathtub—
and draws upon purchasing patterns from similar users to suggest complementary 
items. These suggestions are dynamically generated to reflect the current user’s 
preferences, previous shopping behavior, and typical purchasing habits associated 
with the chosen product. 

The recommended products include additional accessories that complement 
the initial selection, such as bath legs specifically designed to fit the bathtub, a soft 
mattress for added comfort, a hooded towel for the baby, a bathing set with shampoo 
and body wash, and a gentle baby sponge. These recommendations are not only 
tailored to enhance the current purchase but also to offer the user a more 
comprehensive and practical set of products for their needs. The AI system helps users 
by identifying products they might have overlooked, increasing the likelihood of 
additional sales while simultaneously improving the shopping experience by reducing 
the time spent searching for related items. 

Each recommended item is displayed with an image, description, and price, 
alongside the option to add it to the cart with a simple click. This streamlined process 
minimizes friction in the user journey, allowing for the addition of products to the cart 
without navigating away from the current page. The AI ensures that the suggestions 
are highly relevant and personalized, thereby improving user satisfaction and 
engagement. Moreover, users are empowered to quickly build a more complete 
shopping list, facilitating a one-stop-shop experience for essential products related to 
their initial purchase. 

The AI-driven recommendation system also takes into account factors like 
seasonal trends, popular items, and stock availability to provide up-to-date 
suggestions. This ensures that users receive the most relevant and timely 
recommendations, enhancing the likelihood that the products will be both useful and 
available for immediate purchase. By providing these personalized suggestions, the 
platform fosters a more dynamic and engaging shopping experience that goes beyond 
basic product browsing. 

The ability to add recommended items directly to the cart ensures that users 
can easily purchase additional products that complement their original selection, 
without the hassle of searching for them manually. This feature enhances the overall 
user experience by making the process of discovering and purchasing related products 
more seamless and intuitive. 

The cart interface in Fig. 2 highlights the integration of artificial intelligence in 
the e-commerce platform, offering users a personalized shopping experience that goes 
beyond simply adding items to the cart. The AI recommendations provide added value 
by anticipating the user’s needs and presenting relevant products based on their 
current selection and the behavior of other users. This dynamic recommendation 
system enhances the platform's ability to create a tailored shopping experience, 
ultimately increasing user satisfaction and engagement. 

In summary, the cart interface presented in Fig. 2 demonstrates how the 
integration of AI can transform a simple shopping cart into a powerful tool for enhancing 
the user experience. By offering personalized recommendations and streamlining the 
checkout process, the platform helps users make more informed purchasing decisions 
and ensures that they have everything they need for a satisfying shopping experience. 
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Fig. 2. User cart and recommendation from AI. 
 

3. Conclusions 

The integration of artificial intelligence (AI) into e-commerce platforms has 
demonstrated a significant potential for transforming user experience, particularly in 
the realm of personalized product recommendations. This research explored the 
application of AI-driven systems within a children’s goods e-commerce platform, 
specifically designed to tailor shopping experiences to the individual preferences of 
users. By incorporating AI technologies such as collaborative filtering and content-
based recommendation algorithms, the platform successfully enhances user 
engagement, improves decision-making, and increases sales through personalized 
recommendations. 

A key aspect of this research was the implementation of an intelligent 
recommendation system that analyzes both individual user behaviors and the 
collective actions of other consumers. The AI model utilized in this platform processes 
data such as user interactions with the website, browsing history, and purchasing 
patterns to generate personalized suggestions. These recommendations are not only 
based on the products the user has already viewed or purchased but also incorporate 
broader consumer behavior data to identify items that may be of interest. The 
integration of these personalized recommendations into the shopping experience is a 
critical feature that sets this platform apart from traditional e-commerce models, which 
often rely on static product listings and generic suggestions. 

The results of this study show that the AI recommendation system significantly 
enhances the shopping experience by reducing the time users spend searching for 
products and increasing the likelihood of additional purchases. By providing tailored 
suggestions, the platform helps users discover products that are relevant to their 
needs, ultimately improving the efficiency of the shopping process. For instance, when 
a user adds a product, such as a baby bathtub, to their cart, the AI system suggests 
related items like bath legs, mattress pads, and towels, streamlining the decision-
making process. This ability to present relevant products based on both individual and 
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collective behavior is a powerful tool for driving customer satisfaction and repeat 
purchases. 

Moreover, the platform employs a user-friendly interface that ensures seamless 
navigation between the recommendation system and other features, such as the 
product catalog and shopping cart. The design emphasizes ease of use, with intuitive 
filters for product search, a straightforward checkout process, and quick access to 
personalized recommendations. These elements work together to create an engaging 
and efficient online shopping experience, which is crucial for maintaining customer 
loyalty and increasing conversions in a highly competitive market. 

A particularly important outcome of this research is the demonstration of the role 
AI can play in niche markets, such as children’s products, where reliability, safety, and 
precision are paramount. In such environments, the need for personalized and relevant 
recommendations becomes even more pronounced. The AI system ensures that the 
products recommended to users meet both their functional and emotional needs, which 
is crucial when dealing with sensitive categories such as baby care products. This level 
of personalization enhances user confidence and trust in the platform, fostering long-
term customer relationships. 

Furthermore, the study highlights the technical implementation of AI in an e-
commerce context, using Java, Spring Framework, Bootstrap, and PostgreSQL as the 
core technologies for the platform's backend and frontend. The use of these 
technologies ensures scalability, security, and performance, while the integration of AI-
driven recommendation algorithms adds a layer of sophistication to the platform. The 
ability to process and analyze large amounts of consumer data in real-time is essential 
for delivering personalized recommendations and ensuring that the platform remains 
responsive to user needs. 

As the field of AI continues to evolve, future advancements in machine learning 
and data analytics will further enhance the capabilities of recommendation systems, 
enabling even more accurate and personalized shopping experiences. This research 
lays the foundation for future studies and developments in the area of AI in e-
commerce, particularly in specialized retail environments. By continually refining the 
algorithms and expanding the data inputs, platforms like the one developed in this 
study can offer increasingly relevant suggestions, enhancing the shopping experience 
for users and improving business outcomes for e-commerce retailers. 

In conclusion, the findings of this study demonstrate the powerful role that 
artificial intelligence can play in shaping the future of e-commerce. By providing 
personalized recommendations based on both individual user preferences and 
collective consumer behavior, AI has the potential to revolutionize the way online 
shopping is experienced. The system developed in this research has shown that 
personalized recommendations not only enhance user satisfaction but also increase 
engagement and drive sales. This research contributes valuable insights into the 
growing field of AI-powered e-commerce solutions, offering a roadmap for future 
advancements and innovations in the industry. 
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Роль штучного інтелекту у створенні персоналізованого 

досвіду на платформі електронної комерції дитячих товарів 
 

Застосування штучного інтелекту в електронній комерції відкриває нові 
можливості для підвищення персоналізації, що сприяє створенню більш 
релевантного та орієнтованого на користувача досвіду. У цьому дослідженні 
представлено систему рекомендацій на основі ШІ, розроблену для платформи 
електронної комерції дитячих товарів. Система аналізує як індивідуальні 
вподобання користувачів, так і колективні закономірності споживчої поведінки. 
Використовуючи ці дані, платформа надає персоналізовані рекомендації товарів, 
допомагає користувачам обирати відповідні розміри одягу, оптимальні варіанти 
доставки та відстежувати наявність товарів у реальному часі. Ці функції 
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спрощують процес ухвалення рішень, підвищують зручність користування та 
збільшують залученість користувачів. Зростаючий попит на платформи 
електронної комерції підкреслює актуальність цього дослідження, оскільки 
персоналізовані рекомендації сприяють задоволенню клієнтів і стимулюють 
повторне використання платформи. Крім того, інтеграція ШІ в цю платформу 
пропонує рішення, спеціально адаптоване до ринку дитячих товарів, де 
надійність, безпека та точність відіграють ключову роль. Це дослідження робить 
значний внесок у галузь, демонструючи роль ШІ в покращенні якості 
користувацького досвіду особливо у спеціалізованій сфері. Проєкт є прикладом 
того, як ШІ може динамічно реагувати як на індивідуальні, так і на загальні 
споживчі дані, пропонуючи основу для подальших розробок розумних рішень у 
сфері електронної комерції та роблячи крок уперед у створенні інтелектуального 
та чутливого до потреб користувачів персоналізованого досвіду. 

Ключові слова: штучний інтелект, електронна комерція, 
персоналізований досвід, аналіз поведінки, розумні рекомендації. 
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