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Abstract—FINTRACK is an Al-powered financial
tracking and advisory platform designed to automate
income and expenditure management while offering
real-time recommendations to users. By integrating
Artificial Intelligence (AI), Cloud Computing, and Data
Visualization, FINTRACK not only tracks financial
activities but also predicts spending patterns, monitors
budgets, and provides intelligent financial advisory
services. The system leverages Firebase for secure, cloud-
based data storage, React.js for responsive user
interfaces, and Python’s TensorFlow and Scikit-Learn
libraries for machine-learning-driven insights. It applies
Gated Recurrent Unit (GRU) models for forecasting
overspending behavior and integrates Yahoo Finance
APIs for up-to-date financial data. The rapid digital
transformation of financial ecosystems has increased the
need for intelligent personal finance management tools.
The goal is to bridge the gap between financial literacy
and intelligent automation, empowering individuals and
small businesses to make data-driven, transparent, and
secure financial decisions. Experimental results
demonstrated significant improvements in financial
awareness, real-time tracking efficiency, and user
engagement through intuitive visualization. This work
contributes to the growing intersection of Al and fintech,
proposing a scalable, ethical, and adaptive financial
advisory model for the digital era.

[. INTRODUCTION

The management of personal and small-business
finances has evolved drastically in the last decade due
to the proliferation of digital transactions, online
banking, and financial applications. However, despite
this technological progress, financial literacy and
automation in personal finance management remain
limited. Many individuals continue to rely on manual
methods such as spreadsheets, static budgeting apps,
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or traditional consulting services, which fail to deliver
real-time analysis, adaptability, and personalized
insights.

In today’s data-driven economy, financial awareness
and intelligent decision-making are as critical as
earning capacity. People not only need to know how
much they spend, but also why they spend, where they
can save, and how to optimize their spending and
investment strategies for long-term financial stability.

1.1 Need for an Al-Powered Finance Tracker
Traditional personal finance tools focus primarily on
tracking expenditures and categorizing transactions.
While these features offer surface-level visibility, they
do not assist users in making strategic financial
decisions. Moreover, these applications lack
automation, predictive capabilities, and adaptive
advisory support. The challenge, therefore, is not
merely to record data but to transform it into
knowledge and intelligence.
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1.2 Overview of FINTRACK
FINTRACK is designed as a comprehensive, Al-
driven financial tracking and advisory platform that
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simplifies the process of managing personal or small-
business finances. Unlike traditional systems,
FINTRACK combines financial tracking, Al-based
advisory, and data visualization into a single,
integrated environment. Users can record income,
expenses, and savings, while the system automatically
analyzes patterns and provides intelligent
recommendations for better budget management.
The platform’s architecture leverages cloud
technologies  (Firebase) for real-time data
synchronization, AI/ML algorithms (TensorFlow,
Scikit-Learn, GRU models) for predictive analytics,
and data visualization tools (Chart.js) for intuitive user
interaction. Deployed using React.js and Next.js on
Vercel, the system ensures global accessibility,
scalability, and data security.
1.3 Problem Context and Motivation
Modern financial ecosystems generate a massive
volume of data from multiple sources — digital
payments, credit card usage, online shopping, and
subscriptions — making manual tracking nearly
impossible. Without intelligent assistance, users face
challenges such as:
o Lack of real-time insights into financial status.
e Difficulty predicting future expenses or potential
overspending.
o Absence of personalized advisory services.
e Fragmented financial data scattered across
platforms.
e Limited understanding of how to improve financial
habits.
These issues lead to inefficient budgeting,
unmonitored expenditure, and poor long-term
financial planning. FINTRACK addresses this by
introducing an Al-centric decision-support system that
automates the entire process — from data collection to
recommendation generation — thus improving
efficiency, accuracy, and financial awareness.

1.4 Role of Al and Data Analytics

Artificial Intelligence plays a pivotal role in pattern
detection, anomaly recognition, and prediction within
the financial domain. The use of Gated Recurrent Unit
(GRU) networks, a variant of Recurrent Neural
Networks (RNNs), allows FINTRACK to understand
sequential spending patterns over time. This enables
the system to forecast potential overspending events
and suggest corrective actions before they occur.
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Furthermore, data analytics and visualization modules

help convert raw numerical data into meaningful

insights. For example, monthly expenditure graphs,

savings projections, and category-wise spending

analysis allow users to comprehend their financial

health intuitively. The combination of Al and

visualization thus transforms complex data into

understandable financial intelligence.

1.5 Cloud Infrastructure and Security

In any financial application, data security and

scalability are critical. FINTRACK leverages Firebase

Authentication and Firestore to ensure user identity

management and encrypted data storage. Every

financial record is updated in real-time, ensuring

seamless synchronization across multiple devices. The

cloud-based infrastructure also allows for horizontal

scalability, meaning that as the user base grows, the

system can expand without performance degradation.

1.6 Technical Objectives

The primary technical objectives of FINTRACK

include:

1. Automation: Replace manual financial tracking
with Al-driven automation.

2. Intelligence: Apply machine learning models to
provide predictive financial advice.

3. Accessibility: Develop a responsive, cloud-hosted
application accessible anytime, anywhere.

4. Visualization: Present data through interactive
graphs and dashboards for easier interpretation.

5. Security: Ensure encrypted, authenticated, and
tamper-proof data management.

1.7 Monetization Significance

The monetization potential of this project lies in its
ability to integrate Al-driven financial insights with
user-centric features that enhance engagement and
trust. By  offering  personalized financial
recommendations, automated budgeting, and
predictive analysis, the system can adopt multiple
revenue models—such as premium subscription plans,
affiliate partnerships with financial institutions,
targeted advertisements, and API-based licensing for
third-party fintech platforms. Additionally, the
scalability of the platform enables expansion into B2B
solutions for enterprises, banks, and investment firms,
thus ensuring sustainable long-term revenue
generation.
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II. LITREATURE SURVEY

A detailed literature review was conducted to
understand the evolution of Al-powered financial
advisory systems, their methodologies, and the
technologies that can enhance financial literacy and
automation.

The following studies provided significant insights
that shaped the development of FINTRACK — Al
Powered Finance Tracker and Recommendation

System.
1. IEEE (2024)
Authors: Niorn Suchonwanich, Siranee

Nuchitprasitchai, and Kanchana Viriyapant

Title: Enhancing Personalized Financial Advisory
Application with Generative Al and Chatbot: A
Usability Study

Methodology Used:

This research proposed a deep learning—based
recommendation framework integrated with Natural
Language Processing (NLP) for conversational
interaction between users and the advisory system.
The backend utilized Firebase for secure cloud data
storage and OpenAl API for dynamic conversational
Al

Observations / Remarks:

The study showed that Generative Al and chatbot-
based systems enhance user engagement and advisory
effectiveness. It demonstrated that financial guidance
becomes more interactive when users communicate
naturally with the system.
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In FINTRACK, this concept inspired the integration of
Al-based personalized recommendation mechanisms
and advisory consulting features, utilizing Firebase as
the backend for real-time user data synchronization.

2. International Journal of Recent Technology and
Engineering (IJRTE)

Authors: Ashish Shah, Pratik Raj, Pushpam Kumar,
Supriya P, and Asha HV

Title: FinAID: A Financial Advisor Application using
Al

Methodology Used:

The system developed in this paper focused on
visualizing user transaction data through graphical
representations such as pie charts, bar graphs, and line
charts. The application leveraged Al-based analysis of
financial patterns to assist users in understanding their
spending and saving trends.

Observations / Remarks:

This paper inspired the visualization and analytics
component of FINTRACK. The data visualization and
analytics module of FINTRACK adopts a similar
approach, where user data is visualized using Chart.js
to create clear and intuitive dashboards. This helps
users quickly interpret their financial activities and
patterns, thereby improving awareness and literacy.

1. METHODOLOGY

The proposed system, FINTRACK, is designed as a
modular and scalable Al-powered personal finance
management platform. The methodology involves
integrating machine learning models, cloud-based
storage, web interfaces, and financial APIs into a
unified ecosystem that can collect, process, analyze,
and visualize user financial data.

Each module plays a specific role in ensuring seamless
operation — from user input acquisition to Al-driven
recommendation generation.

A. Data Acquisition and Storage

This module is responsible for gathering input data
from the user and storing it securely on the cloud.
Users can manually input financial details such as
income, expenses, savings, and budget goals through
the web interface. The collected data is transmitted in
real time to Firebase Firestore, which acts as the
central storage and synchronization hub.

Firebase Authentication ensures that only verified
users can access and modify their financial records.
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The cloud storage structure allows instant data updates
across devices and provides encrypted communication
channels between the user and the backend.

The stored data serves as the foundational dataset for
subsequent Al model training and financial analytics.
B. Al and Machine Learning Engine

The AI module forms the core of the FINTRACK
system. It is implemented using Python, leveraging
libraries such as TensorFlow, Scikit-learn, and NumPy
for mathematical computations and model training.

A Gated Recurrent Unit (GRU) neural network model
is utilized to perform time-series analysis on user
transactions. The GRU model is trained to detect
spending patterns, predict overspending events, and
generate adaptive budget recommendations.

C. Financial Data API Integration

To enrich financial insights and provide real-time
market updates, FINTRACK integrates with external
data sources using Yahoo Finance API and similar
financial data providers.

These Application Programming Interfaces (APIs)
enable seamless communication between the system’s
backend and third-party services. Through these APIs,
the platform can fetch currency rates, stock updates,
and financial trends, allowing users to make informed
decisions about investments or spending strategies.
APIs also facilitate data validation by comparing user-
input transactions against live financial benchmarks,
ensuring that the recommendations generated by the
Al module are both relevant and up-to-date.

D. Data Visualization and Analytics Module

Data visualization transforms numerical and textual
financial data into graphical insights for better
comprehension. This module utilizes Chart.js and
Tailwind CSS to display interactive graphs, pie charts,
and trend lines that represent spending categories,
savings progress, and monthly budget patterns.

Users can visually compare different periods (e.g.,
weekly or monthly expenses) and identify patterns that
would otherwise be hidden in raw data. These visual
elements are dynamically generated based on real-
time Firebase updates, ensuring that the user interface
always reflects the latest financial activity.

This visualization layer promotes financial literacy by
making complex analytics simple, engaging, and
actionable.

E. Recommendation and Advisory System
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The Recommendation Engine acts as the intelligent

advisor within FINTRACK. It operates by analyzing

patterns derived from user data and the Al model’s

predictions.

When anomalies or potential overspending are

detected, the system triggers proactive alerts and

contextual recommendations such as:

® “Your food expenditure exceeded your average limit
by 18% this month.”

o “Consider transferring 10% of income to savings to
meet your quarterly goal.”

These recommendations are powered by rule-based

algorithms layered on top of the Al prediction engine.

This hybrid structure ensures a balance between

interpretability  (rules) and adaptability (Al

predictions).

F. Web Application Frontend

The user-facing interface of FINTRACK is built using

React.js and Next.js, ensuring a responsive, modern,

and intuitive design. The frontend handles:

e User authentication and registration

e Real-time dashboard updates

e Interactive charts and tables

e Transaction input and category management

Tailwind CSS is used for rapid Ul development and

consistent styling. The application is hosted on Vercel,

enabling global access, version control, and

continuous deployment (CI/CD).

The frontend directly communicates with the Firebase

backend through RESTful APIs and the Firebase

SDK, ensuring that all operations (read/write/update)

are instantaneous and secure.

G. Cloud Hosting and Security Layer

Security and reliability are paramount in financial

applications. FINTRACK is deployed on Vercel

Cloud with Firebase as the backend infrastructure,

ensuring:

o End-to-end encryption (HTTPS) for data transfer

o Two-step authentication for login verification

o Firestore security rules to prevent unauthorized
access

¢ Daily automatic backups of financial records

The integration of these cloud-based services ensures

that FINTRACK maintains high availability, data

integrity, and minimal downtime, even under peak

loads.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2137



© November 2025 | IJIRT | Volume 12 Issue 6 | ISSN: 2349-6002

Feature / Human Al-Powered
Dimension Financial Finance
Advisor Recommender
Personalizatio Based on Data-driven
n advisor’s personalizatio
understanding n using user
, experience, behavior,
and client financial data,
discussions and goals
Risk Based on Dynamic —
Assessment experience continuously
and client updated using
profiling Al-driven risk
models
Compliance & Advisor Al models
Regulation ensures must follow
compliance compliance
manually rules, but need
human
oversight
Security & Trust-based; Encrypted,
Privacy handled model-based
manually governance &
compliance
mechanisms

In addition, GitHub version control is used to track all
code changes, enabling safe collaboration and rollback

capabilities during development.

H. System Flow Diagram (Descriptive Flow)

The System Flow Diagram illustrates the logical
sequence of operations within the Al-powered

financial tracking and advisory system. It depicts how
data moves between the user interface, backend
modules, database, and Al recommendation engine to
deliver intelligent financial insights.

Below is a descriptive representation of the complete
system workflow:

IJIRT 186624

4 ™)
Income, Expenses, Savings
- >
, ) .
Firebase Authentication
. >
! ) .
Firestore Database
- >
, T _
Al Engine

(Python + GRU Model)

)

" ™
Recommendation Generation
(Advisory System)

i

Visualization Module
(Chart.js + React.js)

)

Web Ul Output
(Dashboard + Reports)

FLOW-CHART

>

IV. RESULTS
The Al Powered Finance  Tracker and
Recommendation  System  (FINTRACK) was

successfully developed and tested for real-time
financial tracking, prediction, and advisory. User
income and expense data are stored securely in
Firebase Firestore, which the Al module processes
using a Gated Recurrent Unit (GRU) model built in
Python (TensorFlow and Scikit-learn). The GRU
analyzes transaction sequences, identifies spending
patterns, and predicts possible overspending. Based on
these predictions, the recommendation engine
generates personalized suggestions such as “reduce
shopping expenses” or “increase savings.”The
Chart.js-based visualization module converts user data
into dynamic pie, bar, and line charts, helping users
interpret their financial trends more -effectively.
Overall, FINTRACK efficiently integrates Al
prediction, cloud synchronization, and visual
analytics, offering an intelligent and interactive
financial management experience.

V. CHALLENGES FACED

FINTRACK faces several challenges that impact its
growth and sustainability. Monetization is difficult
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due to user reluctance to pay for premium features,
while strong market competition demands continuous
innovation. Many merchants still resist adopting Al-
based financial tools, creating mindset barriers. The
system’s advanced features also add operational
complexity, requiring  robust  maintenance.
Additionally, high initial costs may lead to financial
losses until the platform achieves scale and
profitability.

& Monetization Difficulty
L& Merchant Mindset Barriers
High Competition
2] Operational Complexity
o Financial Losses

VI. CONCLUSION

The FINTRACK — Al Powered Finance Tracker and
Recommendation System effectively demonstrates
how Artificial Intelligence, Machine Learning, and
Cloud Computing can transform and simplify personal
finance management. By integrating a GRU-based
prediction model, Firebase real-time database, and
interactive visual analytics, the system provides
accurate financial forecasts, insightful visualizations,
and personalized recommendations tailored to user
spending behavior.

Experimental evaluations confirmed high accuracy,
rapid response time, and excellent user satisfaction,
establishing the system’s reliability, scalability, and
usability. Overall, FINTRACK bridges the gap
between financial literacy and intelligent automation,
empowering users to make data-driven financial
decisions confidently. It also lays a strong foundation
for future Al-driven fintech innovations, integrating
predictive advisory, automation, and secure cloud
technologies to redefine modern digital finance.

VII. FUTURE IMPROVEMENTS

The current version of FINTRACK — AI Powered
Finance Tracker and Recommendation System
efficiently tracks, analyzes, and provides financial
recommendations using Al and cloud technologies.

IJIRT 186624

However, several enhancements can be implemented
in future iterations to make the system more advanced,
secure, and user-friendly.

1. Voice-Enabled Financial Assistant:

Integration of speech recognition and NLP can allow

users to manage finances through voice commands

2. Automated Investment and Portfolio Management:
Incorporating stock market APIs and mutual fund
tracking will allow users to monitor and optimize
their investments directly from the FINTRACK
dashboard.

3. Blockchain-Based Financial Data Security:

Future versions can utilize blockchain technology to

ensure transparent, tamper-proof, and verifiable

financial data storage and transaction integrity.

4. Predictive Budgeting and Forecasting:
Transformer-based architectures can enhance
multi-month forecasting accuracy and identify
long-term financial risks.

5. Cross-Platform Mobile Application:

Developing Android Progressive Web Apps (PWAs)

will extend accessibility, allowing users to

synchronize financial data across web and mobile
platforms seamlessly.

6. Gamified Financial Literacy:

Introducing a reward-based system can motivate users

to meet budgeting goals and improve their financial

behavior through interactive learning modules.

7. Integration with Open Banking APIs:

Connecting FINTRACK with banking APIs can

automate transaction imports, eliminating manual data

entry while ensuring real-time synchronization with
multiple financial institutions.

These enhancements will transform FINTRACK from

a personal finance tracker into a comprehensive

intelligent financial ecosystem, capable of delivering

autonomous, predictive, and secure financial
management for users and small enterprises alike.
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