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Abstract:

An Al-powered e-commerce Recommendation System
enhances online grocery shopping with personalized
product and recipe suggestions. Leveraging advanced
Al algorithms, it analyses user behaviour and purchase
history to optimize recommendations and reduce food
waste. Built with Next.js, TypeScript, and CSS for an
interactive front end and integrated APIs for efficient
backend processing, it ensures secure data
management via MongoDB. This system focuses on
intelligent, customer-centric e-commerce solutions.

[1] INTRODUCTION

E-commerce has transformed retail, making shopping
more flexible and accessible. As online marketplaces
grow, the demand for personalized experiences rises.
Al-powered recommendation systems enhance user
engagement by analysing interactions, purchase
history, and product details to suggest relevant
products. In online grocery shopping, Al improves
convenience by identifying buying patterns,
recommending complementary or alternative items,
and generating recipe ideas based on available
ingredients.

This project aims to develop an Al-driven
recommendation system tailored for an online grocery
platform. By leveraging advanced algorithms, the
system delivers personalized suggestions that adapt to
customer preferences, ensuring a seamless and
intuitive shopping experience.

1.1. General Introduction

The online grocery sector is rapidly expanding, but
shoppers face decision fatigue due to an overwhelming
product variety and lack of personalized
recommendations. Many platforms use outdated
systems that fail to suggest relevant products,
alternatives, or recipes, leading to missed
opportunities and frustration.

Page No: 6

This project introduces an Al-powered
recommendation system that leverages machine
learning and data analytics to deliver smarter
suggestions, enhance customer experience, and boost
retention. By reducing decision fatigue and improving
personalization, it aims to increase satisfaction and

foster long-term loyalty.

1.2. Problem Statement

In today’s fast-paced digital commerce landscape,
consumers encounter an overwhelming range of
products, often leading to decision fatigue. Traditional
e-commerce platforms rely on manual search and basic
filters, making it difficult to provide truly personalized
experiences. This not only frustrates users but also
limits businesses’ ability to understand and predict
customer behaviour effectively.

This project introduces an Al-powered e-commerce
recommendation system that utilizes machine learning
to analyse user preferences, purchase history, and
product attributes. By delivering tailored product
suggestions, recommending complementary items, and
even generating recipe ideas in grocery shopping, the
system enhances user engagement and simplifies
decision-making. Additionally, it helps businesses
optimize product discovery, increase conversion rates,
and foster long-term customer loyalty.

1.3. Technology

1. Next. ]S

2. TypeScript
3.CSS

4. Mongo DB
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[2] RELATED WORKS

Chen et al,, (2018) explored the surge in personalized
dietary solutions, particularly emphasizing
nutrigenetics and the influence of genetic testing
services on individualized nutrition plans. They noted
that, while current recommendation systems are
evolving, they still fall short in providing real-time,
daily personalized food suggestions due to the complex
nature of genetic data and challenges in system
scalability. To tackle these limitations, their paper
introduces an advanced personalized recommendation
system, specifically designed for nutritional
optimization. This system uses a sophisticated model
that combines genetic data with related phenotypic
information to categorize and suggest grocery
products directly to consumers. To further validate the
system, they conducted a comprehensive case study
using three distinct databases, demonstrating the
system's effectiveness and potential to support public
health by promoting better nutritional choices based
on individual genetic profiles.

Sainz-De-Abajo et al, (2020) highlighted the
abundance of mobile applications that assist users in
tracking dietary habits, weight loss, and overall
wellness. However, they observed that many of these
apps rely on users manually inputting each food item, a
process that can be especially cumbersome for older
adults or individuals with limited technical expertise.
In response, they developed "Food Scan,” an Android
app tailored for users over 70, particularly those in
rural areas. Food Scan simplifies dietary management
by allowing users to scan grocery receipts,
automatically logging food items and providing
personalized dietary suggestions. The authors
conducted a pilot test and a thorough review of similar
calorie-tracking applications, assessing their features,
ease of use, and limitations, and used this information
to refine Food Scan, making it more accessible and
user-friendly

Cui etal.,, (2020) examined the role of recommendation
technology in enhancing IoT services, particularly
emphasizing the need for fast and accurate
recommendation systems. Traditional algorithms
often struggle with processing vast amounts of data
and fail to account for the temporal nature of user
preferences. They  propose that IoT-based
recommendation systems should be adaptive, with
algorithms designed to accommodate changing user
interests over time. In their work, they developed a
framework that not only addresses the speed and
accuracy concerns but also incorporates temporal
analysis, recognizing shifts in user preferences and
adjusting recommendations accordingly.
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Yu et al, (2021) delved into the limitations of
traditional recommendation systems, which typically
rely on a user’s past behaviors to predict preferences.
While some advancements have been made by
integrating time-sensitive elements, accurately
capturing the nuances of user preferences over time
remains a challenge. To address this, they introduced a
model that quantifies fluctuations in individual
preferences, which they integrate into a traditional
collaborative filtering framework. By doing so, they not
only enhance the relevance of recommendations but
also incorporate “cross-user” suggestions, where items
rated highly by dissimilar users are considered. This
innovative method aims to increase the diversity and
accuracy of recommendations, aligning better with
dynamic user interests.

Shinde et al, (2021) identified that crowded
supermarkets, often with long queues, can negatively
impact the shopping experience for customers. To
address this, they developed an Android-based online
shopping and billing application that allows users to
scan QR or barcodes on items, creating a virtual cart
that can be paid through various payment methods,
including UPI and Google Pay. The app also features a
unique Recipe Recommendation System, designed to
aid meal planning by suggesting recipes based on items
users have added to their cart. This feature not only
provides convenience but also promotes efficient meal
planning, potentially reducing food waste by
encouraging users to cook with items they already
have.

Gao et al, (2023) developed a driver behavior
monitoring system that leverages IoT technology and
machine learning to enhance road safety. The system
uses vehicle-installed sensors to track metrics like
speed, braking frequency, and lane discipline, 11
issuing alerts when risky driving is detected. Beyond
real-time notifications, the data is stored on cloud
servers, enabling long-term analysis that can inform
safety policies. The study also mentions social e-
commerce, emphasizing how social media is reshaping
online shopping, with users now making purchases
directly through social media platforms. This dual
focus highlights the impact of data-driven insights on
both road safety and e-commerce.

Pujari et al,, (2024) noted the complexities of grocery
shopping, which have grown with the increased variety
of products and changes brought by the pandemic.
Their platform offers a user-friendly solution that
allows shoppers to compare products from different
online sources and receive personalized
recommendations. By analyzing user shopping habits,
the system enhances convenience, cost-effectiveness
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and accessibility for customers. The platform’s
recommendation engine uses individual shopping data
to provide tailored suggestions, streamlining the
decision-making process and catering to diverse
consumer needs.

Aggarwal (2023) proposed that Al can significantly
elevate the online grocery shopping experience. By
analyzing customer behaviors and preferences, Al
algorithms create tailored product recommendations,
helping customers find new items that align with their
tastes. The study also highlights the role of Al-driven
chatbots in providing instant customer support and
enhancing satisfaction by addressing queries quickly
and efficiently. For retailers, this technology not only
boosts customer engagement but also drives sales and
streamlines operations. The use of machine learning
allows retailers to refine recommendations
continuously, ensuring they remain relevant to
evolving customer preferences.

3. EXISTING METHODOLOGY

Online grocery platforms today rely on basic search
features, allowing users to browse products by
category or search for specific items using keywords.
While these functions are useful, they often fall short of
providing a truly personalized shopping experience.
The lack of tailored recommendations means that
users must manually sift through countless products,
making it difficult to find items that match their
preferences. This can lead to decision fatigue and
frustration, as shoppers struggle to navigate the broad
selection. Our project aims to address these challenges
by introducing an Al-powered recommendation
system designed specifically for online grocery
shopping. By analysing user interactions and
preferences, the system delivers personalized product
suggestions and recipe recommendations, making the
shopping experience more intuitive and engaging. With
Al-driven recommendations, users can discover
relevant products effortlessly, leading to a more
seamless and enjoyable shopping journey.

3.1. DISADVANTAGES

1. Basic Recommendation Accuracy - Initial
recommendations may not always be precise,
especially for new users with limited data.

2. Lack of Real-Time Personalization -
Recommendations may not instantly adapt to
changing user preferences and behaviours.

3. Limited User Behaviour Analysis — The system
may struggle to fully capture diverse user habits if
not optimized properly.

4. Reliance on User Data — The effectiveness of
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recommendations depends on user interactions,
making it less effective for first-time users.

5. Scalability Challenges — As the number of users and
data grows, maintaining fast and accurate
recommendations may require additional resources.

4. PROPOSED METHODOLOGY

The proposed system is an  Al-powered
recommendation engine designed for online grocery
shopping platforms. Its primary goal is to enhance user
experience by providing personalized recipe
recommendations based on individual preferences,
past interactions, and browsing behaviour.

By leveraging advanced Al techniques, the system
analyses user data to suggest tailored recipes and
provides a list of required ingredients along with step-
by-step cooking instructions via an APIL This feature
helps users discover new meal ideas, optimize
ingredient usage, and reduce food waste.

Additionally, the system ensures seamless user
engagement by offering intuitive recommendations
that evolve based on feedback and user preferences.
With its intelligent approach to meal planning, the
system aims to simplify decision-making, enhance
customer satisfaction, and create a more personalized
and efficient grocery shopping experience.

4.1. ADVANTAGES

1. Personalized Recommendations — The system
tailors recipe suggestions based on user preferences,
browsing history, and past interactions, improving
engagement.

2. Interactive Recipe Suggestions — Users can discover
meal ideas based on available ingredients, reducing
food waste and enhancing the cooking experience.

3. Cost-Effective  Shopping — Provides price
comparisons and coupon integration to help users save
money.

4. Reduced Decision Fatigue — Simplifies the shopping
process by offering relevant suggestions, making it
easier to plan meals.

5. Enhanced User Satisfaction — Addresses frustration
by ensuring seamless recommendations, even if
certain ingredients are unavailable.

6. Retailer Insights & Efficiency — Helps retailers
analyse customer trends for better decision-making,
inventory control, and supply chain optimization.
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5.RESULTS

5.1.HOME PAGE

The homepage represents the features of a clean and
intuitive layout, with a navigation bar providing access
to key sections such as Home, About, Product, and
Contact Us, along with a Sign-In button for user
authentication. At the center of the page is a search bar,
allowing users to quickly find grocery items. The
background is adorned with vibrant images of spices
and ingredients, reinforcing the platform's focus on
variety and enhancing the visual appeal. This interface
serves as the starting point for users to explore
personalized shopping experiences driven by
advanced Al algorithms.
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5.2. PRODUCT PAGE

The product page is designed to display available
products, categorized under sections such as
Vegetables and Fruits. Each product is stored and
managed using MongoDB, ensuring efficient handling
of inventory and seamless product updates. Users can
view high-quality images, product names, price details,
and an Add to Cart button, allowing for easy selection.
Additionally, a rating and review system is integrated,
enabling customers to provide feedback and check
product reviews before making a purchase. Due to the
database structure, product details are dynamically
fetched, ensuring up-to-date availability and real-time
data retrieval. The clean, user-friendly layout enhances
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navigation, creating an intuitive and efficient shopping
experience while supporting the platform’s goal of
delivering a personalized and convenient e-commerce
journey.
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5.3. CART PAGE

The Cart Page represents a central location where
users can view the items they have selected for
purchase. It displays the product details such as the
name, quantity, price, and total cost for each item in the
cart. The page allows users to modify the quantity of
items, remove products, or continue shopping.
Additionally, it calculates the total price of all items in
the cart, factoring in any discounts or promotions
applied. The cart also includes a checkout button
directing users to the payment and order confirmation
process. This page is designed to enhance the user
experience by providing a clear summary of the
selected items and making it easy to proceed with the
purchase.

5.4. TRACKING ORDER

The order tracking interface ensures a transparent and
efficient way to monitor orders for both customers and
administrators. Using MongoDB, the system enables
real-time tracking and seamless retrieval of user and
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transaction data. The first image presents a detailed
order summary, displaying key details like order ID,
customer info, payment method, total amount, and
shipping details. This structured view helps users
verify purchases, reducing errors and disputes. The
second image showcases the admin dashboard, where
administrators can manage order statuses, shipments,
and payments. With MongoDB, they can quickly access
user details and real-time updates, improving
operational efficiency. The third image provides an
extended view of order management, offering insights
into multiple orders in progress. This enhances
coordination between inventory, shipping, and
customer service, ensuring a smooth and responsive
shopping experience for both customers and sellers.
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5.5 RECIPE RECOMMENDATION

The image illustrates the functionality of a recipe
recommendation system powered by an API. This
system uses a CSV dataset containing various columns.
Users are presented with a list of available ingredients,
each labeled with a unique identifier for easy selection.
The user can input the identifiers corresponding to the
ingredients they have on hand, separated by commas.
Once the user enters their selected ingredients, the API
processes the input and returns a list of recipe
recommendations that best match the chosen
ingredients. This API-driven approach enhances the
user experience by enabling quick and efficient access
to relevant recipes based on available ingredients,
streamlining the cooking process.
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6. CONCLUSION

This project introduces an Al-powered e-commerce
recommendation system, designed to enhance the
online shopping experience through intelligent and
personalized suggestions. By analyzing user
interactions, past selections, and product data, the
system delivers tailored recommendations, helping
users discover relevant items effortlessly. Key features
include an intelligent recipe recommendation system
that suggests recipes along with required ingredients,
step-by-step cooking assistance with interactive
guidance, real-time stock management to ensure
product availability, and a comprehensive admin
dashboard for seamless order and inventory tracking.
Additionally, secure payment processing and advanced
product categorization streamline the shopping
experience. By addressing challenges such as choice
overload and user engagement, the system fosters
customer satisfaction and loyalty. This project
highlights the transformative role of Al in e-commerce,
optimizing decision-making,  improving  user
experience, and enhancing operational efficiency for
both customers and providers.

7. REFERENCES

[1] C. -H. Chen, M. Karvela, M. Sohbati, T. Shinawatra
and C. Toumazou, "PERSON Personalized Expert
Recommendation System for Optimized Nutrition" in
IEEE Transactions on Biomedical Circuits and Systems,
vol. 12, no. 1, pp. 151-160, Feb. 2018.

[2] B. Sainz-De-Abajo, J. M. Garcia-Alonso, ]. J. Berrocal-
Olmeda, S. Laso-Mangas and I. De La Torre-Diez, "Food
Scan: Food Monitoring App by Scanning the Groceries
Receipts" in IEEE Access, vol. 8, pp. 227915-227924,
2020.

[3] Z. Cui, "Personalized Recommendation System
Based on Collaborative Filtering for IoT Scenarios” in
IEEE Transactions on Services Computing, vol. 13, no.
4, pp. 685-695, 1 July-Aug 2020.

[4] ]. Yu, "Collaborative Filtering Recommendation
with Fluctuations of User’ Preference” 2021 IEEE


user
Textbox


JOURNAL OF COMPUTER SCIENCE (ISSN NO: 1549-3636) VOLUME 18 ISSUE 05 MAY 2025

International Conference on Information
Communication and Software Engineering (ICICSE),
Chengdu, China, 2021.

[5] S. Shinde, M. Khanna, S. Kale, and D. Varghese, "ML-
Based Smart Shopping System with Recipe
Recommendation" 2021 International Conference on
Communication  Information and  Computing
Technology (ICCICT), Mumbai, India, 2021.

[6] C. Gao, T. -H. Lin, N. Li, D. Jin, and Y. Li, "Cross-
Platform Item Recommendation for Online Social E-
Commerce,” in IEEE Transactions on Knowledge and
Data Engineering, vol. 35, no. 2, pp. 1351-1364, 1 Feb.
2023.

[7] SV Pujari, R Tarun, A Jain, S Neeraj, TR Prajwala
“Smart Basket: An E-Commerce Recommendation
System” 2024 IEEE 9th International Conference for
Convergence in 2024.

[8]. Deepshikha Aggarwal, "Exploring the Role of Al for
Online Grocery Shopping through Enhancing
Personalized Recommendations and Customer
Segmentation" September 2023.

Page No: 11


user
Textbox


