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Abstract: Vehicle insurance fraud has become a significant challenge in the insurance industry, leading to financial
losses and delayed claim processing. This paper presents the design and development of a Vehicle Insurance Automation
System using Forensic Analysis, aimed at improving claim verification accuracy and reducing fraudulent activities. The
system integrates image forensic techniques and machine learning models to automatically analyse accident-related
vehicle images submitted during insurance claims. Digital forensic methods such as Error Level Analysis (ELA),
metadata examination, and image consistency verification are used to detect tampering or manipulation.
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I INTRODUCTION

Vehicle insurance fraud and inefficient claim processing have emerged as major challenges in the modern insurance
industry. With the rapid growth of digital claim submissions, insurance companies face increasing risks of image
manipulation, false damage reporting, and identity-based fraud. Traditional manual verification methods are time-
consuming, error-prone, and highly dependent on human judgment, making them insufficient to handle large-scale claim
volumes efficiently. As a result, there is a strong need for an intelligent, automated system that integrates forensic analysis
and machine learning techniques to enhance transparency and accuracy in claim evaluation.

This journal addresses these challenges through a structured exploration of a Vehicle Insurance Automation System using
Forensic Analysis. The proposed framework integrates digital image forensic techniques, computer vision algorithms,
and predictive analytics to detect image tampering, classify vehicle damage, and identify suspicious claim patterns. Each
module of the system is designed using established methodologies in image processing and artificial intelligence,
providing an academically grounded and practically applicable solution for modern insurance claim management. The
study aims to demonstrate how automation combined with forensic intelligence can significantly improve operational
efficiency, fraud detection accuracy, and decision-making reliability in vehicle insurance systems.

1L LITREATURE SURVEY

With the increasing number of digital insurance claims, researchers have focused on developing automated fraud
detection systems to reduce manual verification errors. Traditional vehicle insurance claim processing relies heavily on
human inspection, which is time-consuming and vulnerable to manipulation. To overcome these limitations, various
studies have explored the application of digital image forensics and machine learning techniques for automated
verification.

Digital image forensic methods such as Error Level Analysis (ELA), metadata extraction, and pixel-level consistency
checks have been widely used to detect image tampering. ELA identifies variations in compression levels within an
image, which helps in detecting edited or manipulated regions. Metadata analysis further verifies the authenticity of
submitted images by examining EXIF data such as timestamp, device information, and geolocation details. These
techniques have proven effective in identifying fraudulent image submissions in digital platforms.

I11. PROBLEM STATEMENT
The rapid increase in digital vehicle insurance claims has created significant challenges in claim verification and fraud
detection. Insurance companies frequently receive accident images and supporting documents through online platforms,

making it difficult to verify their authenticity manually. Fraudulent activities such as image manipulation, reuse of old
accident photos, false damage reporting, and metadata tampering result in financial losses and delayed claim processing.
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Traditional claim verification systems rely heavily on human inspection, which is time-consuming, inconsistent, and
prone to error. Additionally, manual verification becomes inefficient when handling a large volume of claims. There is a
critical need for an automated system capable of detecting image tampering, validating metadata, analysing claim
patterns, and identifying suspicious activities in real-time.

Therefore, this project proposes a Vehicle Insurance Automation System using Digital Forensic Analysis and Machine
Learning to improve transparency, accuracy, and efficiency in vehicle claim management while minimizing fraudulent
activities.

Iv. PROPOSED SYSTEM

The proposed Vehicle Insurance Automation System using Digital Forensic Analysis is designed to automate and enhance
the vehicle insurance claim verification process. The system integrates digital image forensic techniques, metadata
validation, and machine learning-based fraud detection to minimize manual intervention and improve decision accuracy.

4.1 OVERVIEW

The proposed Vehicle Insurance Automation System using Digital Forensic Analysis is designed to automate the
verification and fraud detection process in vehicle insurance claims. The system reduces dependency on manual
inspection by integrating digital image forensic techniques, metadata validation, and machine learning-based fraud
analysis into a unified framework.

When a user submits a vehicle damage claim, the system automatically analyses the uploaded images and claim data.

4.2 SYSTEM ARCHITECTURE

The system architecture consists of five main layers:

1. User Interface Layer — Allows policyholders to upload accident images and submit claim details through a web-
based platform.

2. Data Processing Layer — Handles image preprocessing, metadata extraction, and claim data validation.

3. Forensic Analysis Layer — Performs Error Level Analysis (ELA), pixel consistency checks, and compression
artifact detection to identify image manipulation.

4. Decision & Reporting Layer — Generates fraud risk scores, flags suspicious claims, and produces automated
verification reports for insurance administrators.

System Architecture Diagram

Vehicle Insurance Automation System

. User Authentication Claim Submission Forensic Analysis Admin Dashboard
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4.3 Module Description

1. User Authentication Module

The User Authentication Module ensures secure access to the system. Policyholders and administrators must register and
log in using valid credentials. The system verifies user identity through encrypted password storage and role-based access
control. This module prevents unauthorized access and ensures that only registered users can submit or review insurance
claims. Secure authentication enhances system reliability and protects sensitive policyholder data.
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Figure 1.1. Login Page

2. Claim Submission Module

The Claim Submission Module allows policyholders to submit vehicle insurance claims through an online interface.
Users upload accident images and provide required details such as policy number, accident date, location, and damage
description. The system validates input fields and stores claim data securely in the database. Uploaded images are
forwarded to the forensic analysis module for authenticity verification. This module reduces paperwork and enables fast
digital claim processing.

Image (JPG/PNG):

Registration No:

TN39AB1234

Description:

HIT BY A CAR

Figure 1.2. Claim Submission

3. Forensic Analysis Module

The Forensic Analysis Module is the core component of the system. It performs digital image forensic examination to
detect tampering or manipulation in submitted accident images. Techniques such as Error Level Analysis (ELA),
metadata extraction, and pixel consistency verification are applied. The module identifies inconsistencies in compression
levels, altered metadata, or suspicious image regions. Based on forensic findings, the system generates an authenticity
score and forwards results to the decision layer. This module plays a critical role in reducing fraudulent insurance claims.

Figure 1.3. Forensic Analysis
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4. Admin Dashboard Module

The Admin Dashboard Module provides insurance officers with a centralized interface to monitor and manage claims.
Administrators can view submitted claims, forensic analysis results, authenticity scores, and fraud risk indicators.
Suspicious claims are automatically flagged for manual review. The dashboard also provides reporting and analytics
features to track claim statistics and fraud patterns. This module improves transparency, decision-making efficiency, and
overall claim management

V. SYSTEM FLOW

The system follows a sequential process for automated claim verification:
1.User Registration/Login
The policyholder logs into the system using secure authentication credentials.
2.Claim Submission
The user submits claim details including policy number, accident description, and uploads vehicle damage images.
3.Input Validation
The system verifies whether all required fields and images are properly submitted.
4.Forensic Analysis

o Error Level Analysis (ELA) is performed on uploaded images.

o Metadata (EXIF data) is extracted and verified.

o Image authenticity score is generated.
5.Fraud Evaluation
The system calculates a fraud risk score based on forensic findings and claim data patterns.
6.Database Storage
All claim details, forensic results, and risk scores are stored securely.
7.Admin Review
The Admin Dashboard displays claim status:

o Low Risk — Approved

o High Risk — Flagged for Investigation
8.Final Decision
Admin approves, rejects, or requests further verification.

VI RESULT AND DISCUSSION

The proposed Vehicle Insurance Automation System was evaluated using a combination of genuine and manipulated
vehicle damage images along with structured insurance claim records. The Forensic Analysis Module effectively
identified tampered images through Error Level Analysis (ELA) and metadata verification. Images with inconsistent
compression patterns or altered EXIF data were successfully flagged as suspicious. Additionally, the fraud evaluation
mechanism analysed claim history, frequency of submissions, and repair cost patterns to generate a fraud risk score for
each claim. The system was able to classify claims into low-risk and high-risk categories with improved accuracy
compared to traditional manual verification methods.

The integration of forensic image verification and data-driven fraud analysis significantly reduced claim processing time
by automatically filtering suspicious claims before administrative review. Low-risk claims were processed more
efficiently, while high-risk claims were flagged for detailed investigation through the admin dashboard. The results
indicate that combining digital forensic techniques with machine learning-based risk assessment provides a more reliable
and scalable solution for vehicle insurance claim automation. Overall, the system enhances transparency, minimizes
fraudulent activities, and improves operational efficiency in modern insurance management environments.

VIIL CONCLUSION

This study presented a Vehicle Insurance Automation System using Digital Forensic Analysis to enhance the accuracy
and efficiency of insurance claim verification. The proposed system integrates secure user authentication, structured
claim submission, image forensic analysis, and administrative monitoring into a unified framework. By applying
techniques such as Error Level Analysis (ELA), metadata validation, and machine learning-based fraud risk evaluation,
the system effectively identifies suspicious claims and reduces dependency on manual inspection.

The results demonstrate that automation significantly improves fraud detection reliability while reducing claim
processing time. The modular architecture ensures scalability and adaptability for real-world insurance environments.
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Overall, the proposed system provides a practical and intelligent solution for minimizing fraudulent activities, improving
transparency, and enhancing operational efficiency in vehicle insurance management.
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