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ABSTRACT—

Expense tracking is a major factor in maintain a budget. Most of the time people use pen and paper to track their expense other people take notes in mobile or a
computer. All these processes require time, are hard to track and tedious to store. There is also a higher possibility of error in these traditional meth- ods.The
Outstation Expenses Management Application is designed to simplify and automate the process of recording, tracking, and managing expenses incurred during
official or personal trips.The proposed system provides a digital platform that allows users to log their travel details, upload bills, categorize expenses, and
generate automated reports. To further enhance accuracy and convenience, the system integrates Optical Character Recognition (OCR) technology to automatically
extract essential data such as dates, amounts, and vendor names from uploaded receipts, reducing manual entry and improving data reliability. The application also
enables administrators to review and approve expense claims, ensuring transparency and accountability. By incorporating user- friendly interfaces, OCR-based

automation, and a secure database, the system streamlines outstation expense handling and signifi- cantly improves management efficiency.

Index Terms—Outstation Expenses,OCR, Optical Character Recognition, Receipt Scanning, Data Extraction, Financial Man- agement

Introduction

From the beginning of human civilization, people have exchanged their fortune for buying or selling valuable items, making financial management an
essential part of daily life. Most individuals have a fixed income and follow a monthly budget divided into categories such as food, healthcare,
transportation, and education. To maintain financial stability, it is important to track expenses so that they do not ex- ceed the planned budget. In
earlier times, people manually recorded their expenses using pen and paper, which was time- consuming and prone to errors. With the rise of digital
technol- ogy, computers and smartphones have made expense tracking faster and more efficient. There are some existing applications that can track daily
expenses.These applications use a manual input from the keyboard which is time-consuming and hard. To avoid manual input, we are proposing a method
of doing the same work but in a more automated and efficient way which takes less time. To overcome this limitation, the proposed Outstation Expenses
Management Application introduces an automated and efficient method to record and manage ex- penses. Users can upload or scan bills and receipts
using their mobile phones, and the system utilizes Optical Character Recognition (OCR) to automatically extract key details such as date, amount, and
vendor name. This automation reduces manual effort, saves time, and ensures accuracy, providing users with a seamless and intelligent expense

management experience.

Literature Review

A.  Rahul Choughule, Kiran Devasi [1] portray "Expense Tracking System”. The paper presents a personal finance management app developed
using Python, SQLite3, and visu- alization libraries. The app allows users to record, categorize, and analyze expenses, set budgets and savings
goals, and view data through graphs, pie charts, and PDF reports..

B. Dr. J Jasmine, Rashwanth EM [2] discussed "Expense Tracker App”The paper presents a Flutter-based expense tracker application that
integrates a Firebase backend with a PostgreSQL database to enable efficient personal finance management. The system features an interactive
dashboard displaying transaction summaries, graphical visualizations of spending patterns, and a savings module for setting goals and
tracking financial progress. Furthermore, the application supports real-time data updates and provides an intuitive navigation experience to
enhance user engagement and ac- cessibility.

C. Chahak Agarwal, Pratham Dahara, Dr. ML Sharma, [3] explored ”Expense Tracker Application ” The paper presented app is built using
Python for coding, SQLite3 for managing data, and some Python tools to show information in a clear way.It also mentions areas where the app
could get even better. By looking at how Python and other technologies are used in a money-tracking app, this research paper adds to what we
know about managing personal finances.

D. Velmurugan A, Albert Mayan J, Niranjana P [4] presented ”Expense Manager Application” The paper introduces an Android-based finance
management app that goes beyond traditional expense tracking. It helps users manage personal and group expenses, split bills, monitor
investments, check the stock market, read authentic financial news, and view the latest offers/coupons. It also integrates UPI payments for seamless
transactions. Built using Kotlin, Java, SQLite, and Android Studio, the app is lightweight and works even on low-end devices.
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Problem Statement

Managing and recording outstation expenses manually is a time-consuming and error-prone process. Employees or individuals often rely on
handwritten logs, spreadsheets, or multiple applications to record travel details, upload receipts, and calculate reimbursements. These traditional methods
in- crease the chances of data loss, misreporting, and duplication of entries. Moreover, manual verification and approval by administrators further delay
the reimbursement process. There is a lack of a unified, automated, and intelligent system that can efficiently extract data from receipts, categorize expenses,
and generate accurate financial reports in real-time. Hence, there is a need for a digital solution that simplifies expense tracking and reimbursement
through automation, ensuring accuracy, transparency, and efficiency.

Objectives

The main objectives of the proposed system are as follows:

e  To develop a mobile-based application for expense submission: The system aims to provide employees with a Flutter-based mobile
application that allows them to easily capture or upload images of their receipts. This eliminates the need for paper submissions and manual
entry, making expense reporting more efficient and ac- cessible from anywhere.

. To implement Optical Character Recognition (OCR) for data extraction: OCR technology will be integrated to automatically extract
important information from up- loaded receipts, such as the amount, vendor name, date, and GST number. This reduces manual data entry
errors and ensures accurate expense records.

e  Toincorporate GPS-based location verification: The system will use GPS data to validate the geographical location of the expense at the
time of receipt upload. This ensures that the expenses claimed are genuine and correspond to the employee’s actual travel location.

e To design a secure and scalable backend architecture: The backend of the system will be developed using Spring Boot, integrated with
Firebase for authentication and cloud data storage. This ensures secure storage of sensitive financial information and enables real-time syn-
chronization between users and the server.

e  Tocreate a manager dashboard for expense approval: A dedicated web interface will be provided for managers to view, review, and approve
or reject submitted expenses. This feature improves transparency, speeds up the reim- bursement process, and ensures that only valid claims
are approved.

e  To automate report generation and expense catego- rization: The system will automatically generate catego- rized reports based on
extracted expense data such as travel, food, and accommodation. This helps in better financial analysis and reduces the manual effort required
for report preparation.

Proposed Methodology

The proposed system, titled Outstation Expense Manage- ment System Using OCR, aims to automate the entire process of outstation expense reporting
and verification. The system is designed to minimize manual intervention and enhance accu- racy, efficiency, and transparency in employee expense
man- agement. The architecture consists of a Flutter-based mobile application, Firebase cloud integration, and an OCR engine for intelligent data
extraction. The methodology focuses on the seamless integration of these technologies to provide a unified platform for both employees and managers.

A. System Overview
The system is primarily divided into two modules: the Employee Module and the Manager Module. The employee module allows users to capture or
upload images of receipts, which are processed by the OCR engine to extract essential details such as the date, vendor, amount, and category.The manager
module enables supervisors to review and approve expense submissions based on extracted data and location veri- fication. Both modules interact with a
centralized backend that manages authentication, data validation, and report generation.

B. Methodology Flow

The proposed methodology follows a systematic flow con- sisting of several sequential stages, as described below:

1) User Authentication: The system begins with secure user authentication through Firebase. Each employee logs into the mobile application
using a verified account. Authentication ensures data security and enables role- based access control for employees and managers.

2) Receipt Capture and Upload: Employees capture a clear image of their receipt using the mobile app or upload it directly from their
gallery. The application automatically records the GPS coordinates at the time of upload, which will later be used for location-based
verification.

3) OCR-Based Data Extraction: The uploaded receipt image is processed using an OCR engine such as Gemini API key. The OCR model
extracts key text informa- tion, including the transaction date, vendor name, total amount, and tax details. The extracted text is parsed us-
ing regular expressions and Al-based filtering techniques to remove unwanted characters and noise.

4) Data Validation and Categorization: Once extraction is complete, the system performs validation checks to ensure the accuracy of the
extracted information. The details are then categorized automatically into predefined classes such as travel, lodging, food, and miscellaneous
expenses based on contextual keywords.

5) Location-Based Verification: The extracted data is cross-verified using the GPS coordinates captured dur- ing the receipt upload. This
ensures that the expense occurred at a legitimate business location and prevents

false or fraudulent submissions. Verification is also sup- ported by checking metadata such as GST number or vendor address, if available.
6) Data Storage and Synchronization: The validated data, along with the original receipt image, is securely stored in Firebase Cloud Storage.
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The associated metadata and extracted text are stored in a firebase cloud storage. This ensures real-time synchronization and accessibility for
both employees and managers.
7) Manager Review and Approval: Managers access the dashboard to review all submitted expenses. They can approve, reject, or request
clarification on specific entries. The status of each expense is updated instantly in the employee’s mobile application to ensure trans- parency.
8) Report Generation: The system automatically gener- ates expense reports summarizing the total amount spent by category, date, and trip.
Reports can be exported in PDF or Excel formats for submission to the finance department, eliminating manual compilation.

System Architecture

The system architecture of the proposed Flutter-based Ex- pense Tracker application is designed to ensure seamless interaction between the user interface,
backend services, and database components. The architecture consists of three main layers: the Presentation Layer, the Application Layer, and the Data
Layer.

Figure 1 illustrates the overall system architecture, showing the interaction between the user, Flutter app, Firebase services, and PostgreSQL database.

A. Technological Stack

The proposed Flutter-based Expense Tracker application utilizes a combination of modern technologies to ensure efficient performance,
scalability, and cross-platform compatibility. The following technologies are used in the development of the system:

Frontend: Flutter

Database: Firebase(Authentication)

OCR: Gemini API key

Verification: Geo Explore API key, GST API

Implementation Details

The proposed Outstation Expense Management System has been implemented using a combination of modern frameworks and cloud technologies to
ensure scalability, security, and performance. The major components of the system include the mobile frontend, backend server, OCR module, database
integration, and cloud storage. The implementation was carried out in multiple phases, ensuring modular development and smooth integration between all

components.
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Fig. 1. System Architecture of Flutter-based Expense Tracker App



International Journal of Research Publication and Reviews, Vol (7), Issue (1), January (2026), Page — 60-65 63

A. Frontend Impl tation (Flutter)

The mobile application was developed using the Flutter framework due to its cross-platform capability and modern Ul components. Flutter
allows building a single codebase that can run on both Android and iOS devices, providing a consistent user experience.

The main screens implemented in the mobile app include:

= Login Screen: Handles user authentication via Firebase Authentication using email and password.

- Dashboard: Displays a summary of total expenses and options for uploading new receipts.

- Receipt Upload Screen: Integrates the device camera and gallery picker to capture or select receipts for pro- cessing.
- Expense Details Screen: Displays OCR-extracted data for employee verification before submission.

- Expense History: Lists all submitted expenses with approval status for user tracking.

B. Backend Implementation (Firebase)

The backend of the system is implemented using Firebase, which provides a reliable and scalable cloud-based backend solution. Firebase
handles user authentication, data storage, and real-time synchronization.

The main backend modules include:

- Authentication Module: Verifies users through Firebase tokens, ensuring that only authenticated employees and managers can access
specific resources.

= OCR Processing Module: Accepts receipt images from the frontend and processes them through an integrated OCR library.

- Validation Module: Performs cross-checks for extracted data, verifies GST number formats, and compares receipt location metadata with
the GPS coordinates.

= Report Generation Module: Summarizes approved ex- penses and generates downloadable reports in PDF or Excel formats.

C. Location Verification-Geo Explore API key
To ensure authenticity, the system captures the GPS coor- dinates automatically during receipt upload. The coordinates are compared with the

vendor’s location extracted from the receipt or verified through a location database. If mismatches are detected, the system flags the claim for manager
review. This feature prevents fraudulent submissions and ensures that expenses align with the employee’s actual travel route.

Comparative Analysis

A comparative analysis was conducted to evaluate the performance and effectiveness of the proposed AI-Driven Outstation Expense Management
System against existing expense management solutions and research models. The com- parison was based on critical parameters such as automation level,
data accuracy, location verification, cloud integration, and user convenience. This analysis highlights the improve- ments brought by integrating OCR,
GPS, and Al technologies into a unified expense management framework.

A. Comparison with Existing Systems
Traditional expense reporting systems require manual sub- mission of receipts and entry of expense details into spread- sheets or web forms. These
systems often lack automation and rely heavily on human verification, which increases the likelihood of errors, data loss, and fraudulent claims. Some

recent systems have introduced digital submission or OCR- based text recognition but fail to verify location authenticity or vendor details.
Compared to such methods, the proposed system provides a comprehensive solution by incorporating Al-based OCR extraction, GPS location
validation, and cloud-based storage for automatic report generation. The combination of these technologies allows for real-time data verification,
ensuring accuracy and transparency in expense management workflows.

B. Performance Metrics
The evaluation of the proposed system was conducted using both qualitative and quantitative parameters. The main metrics considered were:

- Automation Efficiency: The degree to which the system minimizes manual effort in data entry and validation.

= OCR Accuracy: The accuracy rate of text extraction from receipts under varying image conditions.

= Verification Mechanism: The ability of the system to cross-verify expense data using GPS coordinates and vendor details.
= Cloud Integration: Effectiveness in synchronizing data between devices and ensuring secure storage.
- User Convenience: The overall ease of use, responsive- ness, and accessibility of the system.

TABLE I

KEY ADVANTAGES OF THE PROPOSED SYSTEM

Feature Proposed Al-Driven System (Advantages)

Automation Automatically scans and extracts expense details from receipts
using OCR, minimizing manual input.

Accuracy Provides high precision in data extraction and categorization
through Al-powered text recogni- tion and validation.

Cloud Integration Utilizes Firebase for secure, real-time data syn- chronization and
scalable cloud storage.

User Experience Offers a simple and intuitive interface with vi- sual analytics for
better financial tracking.
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C. Workflow of the system

The workflow of the proposed Outstation Expense Manage- ment System ensures seamless interaction between employees, managers, and the
backend services. The complete process is summarized as follows:

)]
2)
3)
4
5)
6)
7

8)

User Login/Signup: The user creates a new account or logs in using existing credentials. Secure authentication ensures that each user’s
expense data remains private.

Home Dashboard: After login, the user is directed to the dashboard displaying total balance and spending overview. It provides a
quick summary of daily, weekly, and monthly expenses.

Upload Receipt: The user uploads a receipt by cap- turing an image through the camera or selecting from the gallery. This image serves
as the input for OCR processing to extract expense details.

OCR Extraction: The system uses Optical Character Recognition (OCR) to detect and extract text from the uploaded image. Key
fields like date, amount, and category are automatically identified from the receipt.

Data Verification: The extracted information is dis- played for user review and manual correction if nec- essary. This step ensures the
accuracy of the stored expense details.

Expense Categorization: Based on extracted data and keywords, the system classifies expenses into categories such as Food, Travel, or
Bills. This helps in maintaining a structured and organized record of spending.

Visualization: The dashboard presents visual insights through charts and graphs representing spending pat- terns. Users can analyze where
most of their expenses are occurring for better financial planning.

Report Generation: The system compiles expense data into summary reports for a chosen time period. Users can

download or review these reports to track and manage their budget effectively.

Experimental Results

The following figures show the output results obtained from the Flutter-based Expense Tracker system.
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Future Scope

The proposed Flutter-based Expense Tracker system can be further enhanced in the future to provide improved perfor- mance, security, and user
convenience. The following points highlight the possible extensions and developments:

1) Bank API Integration: Connect the system with bank- ing APIs to automatically fetch and categorize transac- tion details from user accounts.
2) Voice and Chatbot Assistance: Introduce voice com- mand and chatbot features for quick expense entry and interactive user support.
3) Multi-Currency Support: Extend the application to support multiple currencies and regional languages for global usability.
4) Data Encryption and Security: Strengthen user data protection through end-to-end encryption and biometric authentication.
5) Predictive Budgeting: Use machine learning models to predict upcoming expenses and alert users about potential overspending.
6) Expense Limit and Alerts: Once the total expenses reach the defined limit, the system can send instant alerts or notifications to help users
control overspending.

Conclusion

The Flutter-based Expense Tracker system provides an efficient, accurate, and user-friendly platform for managing personal finances. By integrating
Optical Character Recog- nition (OCR) technology, the system automatically extracts data from receipts, minimizing manual entry errors and saving time
for users. The interactive dashboard allows users to visualize their spending patterns, categorize expenses, and gain better financial insights through
graphical representations. The multi-currency support enhances the system’s usability for global users, making it adaptable in various financial contexts.
Overall, this project demonstrates the potential of combining Flutter and machine learning tools to create smart, cross-platform financial management
applications that improve budgeting and promote responsible spending habits.
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