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Abstract 

AI Cart is an intelligent, MERN-stack-based e- commerce platform 
designed for small businesses and student developers to create secure, 
scalable, and user-friendly online storefronts. The platform integrates 
Google Authentication via Firebase, payment gateways like Razorpay, 
real-time inventory management, and AI-driven product 
recommendation systems. This survey paper reviews existing literature 
in e-commerce, recommendation systems, authentication frameworks, 
and secure payment integration to identify opportunities and gaps. The 
goal is to consolidate current advancements, highlight limitations, and 
propose research pathways that enhance AI Cart’s vision of 
democratizing intelligent e-commerce platforms. 
 

 
INTRODUCTION 
E-commerce has emerged as a dominant force in 
global trade, enabling businesses to reach wider 
audiences and streamline commercial activities. 
However, small and medium-sized enterprises 
(SMEs) often remain underrepresented in digital 
marketplaces due to challenges such as high 
operational costs, lack of technical expertise, and 
growing concerns about security.[1] 
To address these gaps, AI Cart has been 
conceptualized as an intelligent, AI-powered e- 
commerce web application. The platform is built 
on the MERN stack (MongoDB, Express, React, 
Node.js) to ensure scalability, responsiveness, 
and efficient data management.[2] 
Razorpay integration supports secure and 
seamless payment processing, while Firebase 
authentication provides robust mechanisms for 
user login and data protection.[3] 

In addition, AI-powered recommendation 
systems are embedded to personalize the 
shopping experience by analyzing customer 
preferences, browsing behavior, and purchase 
history.[4] 
Real-time inventory management further 
enhances operational efficiency, ensuring stock 
accuracy and timely updates for both customers 
and administrators.[5] 
The survey presented in this paper synthesizes 
advancements in e-commerce technologies, AI- 
driven recommendation algorithms, payment 
gateway integrations, and security frameworks. 
It also explores how these elements can be 
combined to create a reliable and intelligent 
platform like AI Cart, designed to empower 
smaller enterprises in the digital marketplace 
ecosystem.[6] 

Archives available at    journals.mriindia.com   
  

International Journal on Advanced Electrical and Computer 
Engineering 

  
  

  
ISSN:    2349-9338   

  Volume 14 Issue 01, 2025   
  

mailto:sumitdorle91@gmail.com
https://journals.mriindia.com/
https://journals.mriindia.com/
https://journals.mriindia.com/


Insights into AICart – An Intelligent AI-Powered E-Commerce System 

 

242 

 

LITERATURE SURVEY 
1. AI-Powered E-commerce Personalization and 
Recommendation Systems, Zhang et al., 2024, 
addresses the lack of personalization in online 
stores by applying AI-based recommendation 
algorithms to improve customer engagement. 
The study suggests that future work can focus on 
multimodal recommendation systems for better 
accuracy. 
2. AI in Small Business E-commerce, Williams et 
al., 2024, highlights the high barriers faced by 
SMEs in entering digital marketplaces. The 
authors propose AI-driven automation as a 
solution to reduce operational costs and 
complexity, with future scope directed toward 
improving SME adoption globally. 
3. Base Paper: AI Recommendation for Online 
Platforms (IEEE Reference), 2024, identifies the 
limitations of traditional e-commerce platforms 
lacking AI-driven insights. It applies ML-based 
recommendation models to enhance 
personalization, and recommends expanding to 
global datasets in the future. 
4. Secure Payment Systems in E-commerce, 
Kumar & Patel, 2023, discusses insecure online 
transactions and demonstrates how Razorpay 
integration and blockchain-based models 
strengthen payment security. Future 
improvements can enhance fraud detection and 
prevention. 
5. User Authentication in Web Applications, 
Gupta et al., 2023, tackles weak authentication 
methods by using Firebase Google 
Authentication for secure login. The future scope 
involves integrating biometric authentication for 
stronger identity verification. 
6. Cloud Deployment of E-commerce Platforms, 
Sharma & Das, 2023, emphasizes hosting 
inefficiencies in e-commerce systems and 
introduces deployment on Render and AWS 
cloud. The study highlights hybrid cloud 
optimization as a potential improvement. 
7. Real-time Inventory Management Systems, Lee 
& Wong, 2022, addresses manual and error-
prone stock updates by proposing AI- driven 
inventory tracking. Future research can integrate 
IoT for real-time and automated stock 
monitoring. 
8. Recommendation Engines in Retail, Chen & 
Liu, 2022, solves the issue of poor product 
relevance in recommendations by applying 
collaborative filtering techniques. Future scope 
includes hybrid recommendation engines 
enhanced with NLP. 
9. UI/UX in Modern E-commerce, Ali & Brown, 
2022, identifies poor customer experience in 
outdated web applications and suggests 
responsive React.js UI designs for improved 
usability. Future advancements include AR/VR 

integration for immersive shopping experiences. 
10. MERN Stack Web Applications, Johnson & 
Smith, 2021, addresses challenges in scaling 
complex legacy systems and presents MERN 
 
METHODOLOGY 
The methodology for AI Cart involves a 
systematic integration of modern web 
technologies, AI-driven systems, and secure 
transaction frameworks to build a scalable e- 
commerce solution: 

 
 Technology Stack (MERN): The platform is 

developed using the MERN stack (MongoDB, 
Express, React, Node.js) for scalable data 
handling, responsive front- end design, and 
efficient back-end processing. 

 Authentication & Security: Firebase Google 
Authentication ensures secure login and identity 
management, while Razorpay API provides 
seamless and safe online payment processing. 

 AI-Driven Personalization: Machine learning 
models analyze user browsing patterns, 
purchase history, and preferences to deliver 
personalized recommendations. 

 Inventory Management: A real-time NoSQL-
based inventory system continuously updates 
stock availability, preventing overselling and 
ensuring transparency for both administrators 
and customers. 

 Deployment Strategy: The system can be hosted 
on cloud services like Render or AWS, enabling 
fault tolerance, scalability, and cost optimization 
for SMEs.  
 
SYSTEM DESIGN 
The AI Cart system design is based on modular, 
layered architecture for efficiency, flexibility, and 
scalability: 
 Presentation Layer (Front-End): 

o Built using React.js for an interactive and 
responsive user interface. 

o Supports adaptive UI/UX for different 
devices. 
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 Application Layer (Back-End): 
o Node.js and Express.js handle server-side 

logic, API requests, and communication 
between front-end and database. 

o AI modules integrated for product 
recommendations. 

 Data Layer (Database): 
o MongoDB manages user profiles, product 

catalogs, transaction records, and 
inventory in a NoSQL format for real-time 
performance. 

 Security Layer: 
o Firebase Authentication secures user 

identity and sessions. Razorpay 
integration ensures encrypted and 
verified transactions. 

 AI Recommendation Engine: 
o Collects data from user interactions, 

purchase history, and product metadata. 
o Generates personalized suggestions using 

collaborative filtering and machine 
learning models. 

 Inventory Management Module: 
o Tracks product stock levels dynamically. 
o Sends alerts for low inventory and 

synchronizes updates for customers and 
admins. 

 Deployment & Cloud Integration: 
o System hosted on scalable cloud platforms 

(AWS/Render). 
o Load balancing and containerization can 

be implemented for higher availability. 

 
RESEARCH GAP 
Lack of integrative platforms combining MERN 
stack scalability, AI-driven recommendations, 
and secure payment gateways tailored for SMEs. 
Existing recommendation systems struggle with 
cold-start problems and need hybrid, adaptive 
approaches. 
Authentication solutions balance usability and 
security but require stronger multi-factor 

adoption for e-commerce contexts. 
Payment security frameworks exist but need 
lightweight fraud detection mechanisms suitable 
for small enterprises. Few works address the 
intersection of real-time inventory management 
and AI-driven personalization in a unified 
architecture. 
 
PROBLEM STATEMENT 
Small businesses and independent developers 
face challenges in adopting modern e-commerce 
technologies due to high development costs, 
limited technical expertise, and integration 
complexities. Existing platforms either lack 
affordability, customization, or advanced AI- 
driven personalization features. 
There is a need for a unified e-commerce 
platform that offers intelligent product 
recommendations, seamless authentication, 
secure payments, and real-time inventory 
tracking—all within a scalable and affordable 
architecture. 
 
CONCLUSION 
AI Cart emerges as a potential solution for 
democratizing intelligent e-commerce systems 
for small businesses and student developers. 
Through this survey, we establish that while 
advancements exist in AI recommendations, 
secure authentication, and online payments, 
there is a research gap in creating an integrated, 
scalable, and user-friendly system. Addressing 
these gaps will enable AI Cart to provide 
affordable, secure, and personalized e-commerce 
experiences, contributing to digital inclusivity 
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