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Abstract:

In order to better understand user behavior and make business decisions, customer analysis is essential.
This study describes a system that effectively analyses consumer data using Quantum Machine Learning
algorithms. The suggested approach combines a frontend interface created using React and Vite with a
backend created with FastAPI.

Firebase is used to securely maintain customer data. When compared to traditional techniques, the
Quantum Machine Learning model improves pattern detection and categorization. Through an intuitive
user interface, the technology offers real-time insights into consumer behavior. Results from experiments
show increased performance and accuracy, which makes it appropriate for contemporary data-driven
applications.
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I. INTRODUCTION

To understand trends, preferences, and purchasing behavior, businesses require consumer analysis.
Traditional machine learning methods have been widely used for this purpose, but their capacity to handle
complex and high-dimensional data is constrained. By combining the ideas of quantum computing with
machine learning, Quantum Machine Learning (QML) improves efficiency and accuracy.This project
aims to develop a web-based system that uses QML for customer data analysis. The system's interactive
interface and real-time processing allow users to get comprehensive information.The main contribution of
this work is the development of an end-to-end consumer analytics platform that integrates large-scale data
processing, behavioral feature engineering, real-time business intelligence visualization, and classical and
quantum predictive modeling.

The suggested solution offers insights into the possible use of quantum computing in customer-focused
commercial settings and illustrates the usefulness of hybrid machine learning techniques in e-commerce
analytics.

Il. LITERATURE SURVEY

Customer analysis has historically been done using conventional machine learning techniques including
decision trees, regression models, and neural networks. Although these methods are effective, they have
limitations when handling complex, high-dimensional data.Recent advances in Quantum Machine
Learning (QML) have offered better techniques for data processing and pattern recognition. Quantum
neural networks and quantum support vector machines are more computationally efficient than classical
methods.

However, most existing systems solely focus on theoretical models and lack real implementation.
Moreover, many systems do not have user-friendly online interfaces for real-time analysis. To overcome
these limitations, the recommended approach integrates Quantum Machine Learning with modern web
technologies like Firebase, React, and FastAPI to offer efficient and user-friendly customer analysis.

IJAIDR26011853 Volume 17, Issue 1, January-June 2026 1



https://www.ijaidr.com/

@ Journal of Advances in Developmental Research (IJAIDR)

%iﬁéi E-ISSN: 0976-4844 e Website: www.ijaidr.com e Email: editor@ijaidr.com

111 PROBLEM STATEMENT

The rapid growth of data-driven applications has raised the need for highly intelligent and effective
systems that can analyze complex datasets in real time. Traditional machine learning methods often face
scaling issues, computational complexity, and challenges handling high-dimensional data in modern web-
based applications.

Furthermore, integrating complex machine learning models into user-friendly apps is challenging due to
the differences between frontend interfaces, backend processing, and data storage systems. Many current
solutions have poor communication between components, which leads to increased latency, poor
performance, and a poor user experience.

The project's objective is to develop an integrated, scalable, and efficient system that links state-of-the-art
web technology with computational models.By using a frontend based on React, the system ensures an
engaging and user-friendly experience. The FastAPI backend enables efficient API handling and high-
performance connectivity. A Quantum Machine Learning model has been integrated to explore next-
generation computational capabilities for improved prediction accuracy and faster data processing.

IV PROPOSED SYSTEM

The proposed system is a web-based platform that does consumer analysis using quantum machine
learning algorithms. It aims to provide an efficient and user-friendly interface for analyzing customer data
and generating meaningful outcomes.

The system has a client-server architecture. The frontend development method makes use of React and
Vite to provide a responsive and dynamic user experience. The backend, client data processing, API
request management, and Quantum Machine Learning model interaction are all handled by FastAPI.
Firebase is used for data management and user authentication to ensure secure access and data storage.

By registering and logging in, users of this system can access the program. Customer data is supplied by
the frontend interface and sent to the backend for processing.Users of this system can access the software
by registering and logging in. The frontend interface provides customer data, which is then delivered to
the backend for processing.

V.SYSTEM ARCHITECTURE

Quantum machine learning is used in the system architecture to analyze customers in a web-based
environment. Effective communication between the user interface, backend processing unit, and data
storage is ensured by the client-server architecture.
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Results

The frontend, which provides an interactive user experience for data entry, login, and registration, is
developed using React and Vite. The backend is built using FastAPI, which handles API calls, handles
client data, and interacts with the Quantum Machine Learning model. Firebase ensures consistent and
secure operations by managing user authentication and data storage.

The outcomes are then displayed to the user.

VI. IMPLEMENTATION

The proposed solution is implemented as a web application that integrates frontend, backend, and database
components. The frontend development approach uses Vite and React to produce an interactive user
experience. The backend is built using FastAPI to handle client data and communicate with the Quantum
Machine Learning model. Firebase is used for both user authentication and data storage.

The system allows users to input data, which is processed by the backend and shown in real time through
the frontend interface.

1. Front-end configuration

React is used in frontend development to produce an interface that is responsive and easy to use. Users
can enter data, launch the model, and view the results. Components are arranged using reusable modules,
ensuring scalability and maintainability. To efficiently communicate with the backend, API calls are
managed through asynchronous requests.

2. Execution on the backend

The backend is built using FastAPI, which offers excellent performance and low latency. After processing
incoming data and responding to client requests, it sends the data to the machine learning model.
Facilitating smooth front-end and back-end communication is the aim of RESTful APIs. Error-handling
protocols and data validation are implemented to improve reliability.

3. Quantum Machine Learning Model

The main part of the system is the Quantum Machine Learning (QML) model. This model uses the ideas
of quantum computing to process complex and high-dimensional datasets more efficiently than standard
methods. After being trained on suitable datasets, the model is tuned to increase prediction accuracy.
Hybrid technologies that integrate classical and quantum techniques are used to increase viability and
performance.

4. Database integration

Firebase is a real-time database where the system keeps user inputs and model outputs. Firebase ensures
scalability, real-time synchronization, and secure data storage. It makes efficient data retrieval and
updating possible, enabling dynamic application interaction.

5. Workflow of Systems

° The user enters data and engages with the frontend interface.

Through API calls, the frontend transmits the  request to the backend.

The data is processed by the backend before being sent to the Quantum ML model.

The model computes and produces outcomes.

The outcomes are sent back to the frontend for presentation after being saved in the database.
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6. Testing and Integration
A single pipeline is created by integrating all of the parts. To guarantee correctness, performance, and
dependability, testing is carried out at several levels, including unit, API, and system .

VII RESULT AND DISCUSSIONS

The recommended system was successfully implemented and tested for customer analysis. The application
allows users to register, log in, and enter customer data through an intuitive React interface. FastAPI was
used to build the backend, which efficiently analyzes the data and generates analytical results in real time.

Email

Fig No 1. Login/Register Page

The integration of ML Quantum Machine Learning techniques improves the system's ability to identify
patterns and provide accurate insights. The results demonstrate that the system functions efficiently with
consistent output and smooth communication between front-end and back-end components.

The system demonstrated effective processing and effective management of user inputs through the
backend and QML model. FastAPI provided fast, low-latency API responses, and React ensured a
responsive user interface.

The Quantum Machine Learning model demonstrated enhanced performance in managing intricate
datasets, yielding precise and dependable results.

Furthermore, real-time data storage and retrieval were made possible by the integration of Firebase,
guaranteeing scalability and consistency.

Fig No 2. Customer Analysis
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B Quantum Analytics Dashboard

Customer Behavior Distribution Quantum Feature Trend

Fig No 3. Live Dashboard

VIII CONCLUSION

This study presents a web-based Quantum Machine Learning system for consumer analysis. The system
integrates modern technologies like Firebase, FastAPI, and React to build an efficient and user-friendly
platform.The recommended approach increases the accuracy and efficiency of customer data analysis as
compared to traditional methods.The scalable system can be further improved by incorporating complex
models and deploying it on cloud platforms for real-world applications.The system integrates modern
technologies like Firebase, FastAPI, provides user friendly approaches.
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