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Abstract- The increasing number of vehicle insurance claims
has led to challenges in verifying damages and detecting
fraudulent activities. Traditional claim verification methods
are time-consuming and prone to human error. This paper
proposes a deep learning-based system for automated vehicle
damage detection and fraud prevention. The system utilizes
Convolutional Neural Networks (CNN) and object detection
models such as YOLO to identify and classify vehicle damages
from images. Additionally, machine learning techniques are
used to analyze claim patterns and detect fraudulent behavior.
The integration of artificial intelligence improves accuracy
and reduces manual effort. The proposed system enhances
transparency and speeds up claim processing. It also
minimizes financial losses caused by fraudulent claims.
Experimental results show improved performance compared
to traditional methods. Overall, the system provides an
efficient and reliable solution for modern insurance industries.

I. INTRODUCTION

The rapid growth of the automobile industry has
increased the number of vehicle insurance claims, creating
challenges in efficient claim processing. Traditional claim
verification methods rely on manual inspection, which is time-
consuming, costly, and often prone to human error. Fraudulent
claims have also become a serious concern, leading
tosignificant financial losses for insurance companies. These
issues highlight the need for an automated and intelligent
system for claim verification. With the advancement of
artificial intelligence, deep learning techniques offer effective
solutions for analyzing vehicle damage. Computer vision
models can process vehicle images to accurately detect and
classify damages such as dents and scratches. Machine
learning algorithms can further analyze claim data to identify
suspicious or fraudulent patterns. Modern object detection
models like YOLO and Faster R-CNN enable real-time and
precise damage detection. The integration of these
technologies improves the overall efficiency and reliability of
the system. It also reduces dependency on manual processes
and speeds up claim settlement. The proposed system
combines damage detection with fraud prevention to enhance
decision-making. Overall, this approach provides a scalable,
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accurate, and intelligent solution for modern insurance claim
processing.

Il. LITERATURE REVIEW

Recent research focuses on using deep learning for
vehicle damage detection and fraud prevention. CNN-based
models are widely used for image classification and damage
identification. Object detection models like YOLO and Faster
R-CNN  provide real-time  detection  capabilities.
Machinelearning techniques such as Random Forest and
Logistic Regression are used for fraud detection. However,
many existing systems lack integration between damage
detection and fraud analysis. Some models also require large
datasets and high computational power. These limitations
highlight the need for a more efficient and integrated system.

1. METHODOLOGY

The proposed system combines deep learning and
machine learning techniques for damage detection and fraud
prevention. Vehicle images are captured and processed using
computer vision models. A CNN or YOLO-based model
detects and classifies damages such as dents, scratches, and
cracks. The extracted features are then analyzed using
machine learning algorithms to identify fraudulent patterns.
The system integrates both modules to provide accurate and
fast claim verification. This approach improves efficiency
while reducing manual intervention.

IV. TARGET

The primary goal of this system is to automate
vehicle damage detection and insurance claim verification. It
aims to reduce fraud and improve accuracy in claim
processing. The system focuses on providing fast and reliable
results using Al technologies. It is designed to assist insurance
companies in minimizing losses and improving customer
satisfaction. Additionally, it aims to enhance transparency and
trust in the insurance sector.

Www.ijsart.com



IJSART - Volume 12 Issue 05 — MAY 2026

V. RELATED WORK
A. METHODOLOGY

Existing systems for vehicle damage detection
mainly rely on manual inspection or basic image processing
techniques. Some research studies use deep learning models
such as CNN for identifying vehicle damages from images.
However, many of these systems focus only ondamage
detection without considering fraudanalysis. A few approaches
integrate machine learning for fraud detection but lack real-
time processing capabilities. The proposed system improves
this by combining both damage detection and fraud prevention
using advanced Al techniques.

B. DATA COLLECTION

Data collection plays a crucial role in building an
accurate system for damage detection and fraud analysis.
Vehicle images are collected from real-world scenarios under
different lighting and environmental conditions. Public
datasets and insurance claim records are also used to train the
models effectively. The collected data includes images of
damaged vehicles along with claim-related information.
Proper data handling ensures reliability and improves the
overall performance of the system.

C. DATA PREPROCESSING

Data preprocessing is essential to prepare the
collected data for model training and analysis. Image data is
resized, normalized, and cleaned to remove noise and improve
quality. Techniques such as augmentation are applied to
increase dataset diversity and avoid overfitting. Feature
extraction is performed to highlight important patterns in the
images. These steps help in improving the accuracy and
efficiency of the deep learning models.

D. MODEL SELECTION

Model selection is based on performance, accuracy,
and computational efficiency. Deep learning models such as
CNN and object detection models like YOLO are chosen for
damage detection tasks. Machine learning algorithms are
selected for fraud detection based on their ability to analyze
patterns in claim data. Lightweight models are preferred to
ensure faster processing and real-time performance. The
chosen models aim to provide a balance between accuracy and
speed.
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E. EVALUATION

Evaluation of the system is carried out using standard
performance metrics such as accuracy, precision, recall, and
F1-score. The effectiveness of damage detection is measured
based on how accurately the model identifies different types of
damages. Fraud detection performance is evaluated by
analyzing its ability to detect suspicious claims. The system is
tested under various conditions to ensure reliability. Results
indicate that the proposed approach improves both detection
accuracy and processing efficiency.

VI. WORKFLOW DIAGRAM
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VIl. PROPOSED ALGORITHM

A. DAMAGE DETECTION ALGORITHM

This algorithm uses deep learning models such as
CNN or YOLO to detect vehicle damages from images. It.
Identifies different types of damages like dents scratches, and
cracks. The model is trained using labeled datasets for
accurate prediction. It provides fast and reliable results for
real-time applications

B. FEATURE EXTRACTION ALGORITHM

This algorithm extracts important visual features
from vehicle images. It converts image data into meaningful
patterns for analysis. These features help improve damage
detection accuracy. It plays a key role in enhancing model
performance.
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C. FRAUD&DETECTION ALGORITHM

This algorithm analyzes claim data to identify
suspicious patterns. It uses machine learning techniques to
detect fraudulent claims. It helps identify duplicate or
exaggerated damage reports. This improves the reliability of
the claim verification process.

D. DECISION ALGORITHM

This algorithm combines outputs from damage and
fraud detection models. It evaluates whether a claim is valid or
fraudulent. It ensures accurate and consistent decision-making.

The final result is generated for claim approval or rejection.

VIII. RESULT

AICLAIM ANALYSIS CONSOLE

Fig 8.3
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Fig 8.5

The proposed system demonstrates high accuracy in
detecting vehicle damages using deep learning models such as
CNN and YOLO. It successfully identifies different types of
damages, including dents, scratches, and cracks, from input
images. The fraud detection module effectively analyzes claim
data and identifies suspicious or duplicate claims. The
integration of both modules improves the overall reliability of
the system. Experimental results show a significant reduction
in processing time compared to traditional manual methods.
The system performs efficiently under different conditions
with consistent results. Overall, the approach enhances
accuracy, efficiency, and trust in insurance claim processing.

IX. CONCLUSION

The proposed system presents an effective solution
for vehicle damage detection and fraud prevention in
insurance claims. It addresses the limitations of traditional
manual inspection methods by introducing automation through
deep learning techniques. The use of computer vision models
improves the accuracy of damage identification from vehicle
images. The integration of fraud detection mechanisms helps
in identifying suspicious and duplicate claims. This combined
approach enhances decision-making and reduces financial
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losses for insurance companies. The system significantly
reduces claim processing time and operational costs. It also
improves transparency and builds trust between insurers and
customers. The proposed model is scalable and can be adapted
to real-world applications. Experimental results demonstrate
high accuracy, reliability, and efficiency. Overall, the system
provides a smart and intelligent framework for modern
insurance claim processing.
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