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The increasing number of road accidents has significantly raised the demand for
efficient and accurate car insurance claim processing systems. Traditional damage
inspection methods rely heavily on manual assessment by surveyors, which can be
time-consuming, costly, and prone to human error. This project proposes an
intelligent Car Insurance Damage Detection System that leverages Artificial
Intelligence (AI) and Machine Learning (ML) techniques to automatically identify
and classify vehicle damage from images. The system utilizes Computer Vision
algorithms and Deep Learning models such as Convolutional Neural Networks
(CNN), YOLO (You Only Look Once), and ResNet for detecting damaged regions
including dents, scratches, and broken parts. Image preprocessing techniques such as
normalization, resizing, and feature extraction are applied to improve detection
accuracy. The backend of the system is developed using Python with frameworks like
TensorFlow, PyTorch, and OpenCV for model training and inference, while the
frontend interface is implemented using React.js and the server-side logic is handled
with Node.js and Express.js. A trained dataset of car damage images is used to train
the model, enabling automated damage assessment and preliminary cost estimation.
Additionally, Natural Language Processing (NLP) language models can be integrated
to generate automated claim reports and assist customer communication. The
proposed system improves the efficiency of the insurance claim process by providing
fast, reliable, and automated damage analysis, reducing manual effort and minimizing
fraudulent claims. This solution demonstrates how Al-driven automation can enhance
the digital transformation of the insurance industry.
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1. Introduction

With the rapid growth of vehicles and increasing road accidents, the demand for efficient car insurance claim
processing systems has also increased. Traditional insurance claim assessment mainly depends on manual

inspection by surveyors, which is often time-consuming, costly, and sometimes inaccurate due to human error.

These limitations create delays in claim processing and may reduce customer satisfaction.

Recent advancements in Artificial Intelligence (Al), Machine Learning (ML), and Computer Vision have enabled
the development of automated systems capable of analyzing images and identifying objects with high accuracy.
By applying deep learning models such as Convolutional Neural Networks (CNN) and object detection
algorithms like YOLO, it is possible to automatically detect and classify vehicle damage from images.

IJWOS | Volume 3 Issue 3, March 2026 | https://ijwos.com 274

Copyright © 2025 The Author(s) : This is an open access article under the CC BY license (http://creativecommons.org/licenses/by-nc/4.0/)



International Journal of Web of Multidisciplinary Studies
E-ISSN: 3049-2424

The Car Insurance Damage Detection System aims to automate the process of damage identification using image
analysis. In this system, users upload images of damaged vehicles through a web application, and the system
analyzes the images to detect damaged areas such as dents, scratches, or broken parts. The proposed system
integrates Python-based Al models with a React.js frontend and Node.js backend to provide a fast and user-
friendly platform for damage detection and claim support.

This approach helps insurance companies reduce manual effort, improve the accuracy of damage assessment, and
speed up the claim verification process

METHODOLOGY FLOW: AUTOMATED VEHICLE DAMAGE ASSESSMENT SYSTEM

N -
DATA ACQUISITION \ @@ PRE-PROCESSING &

OBJECT DETECTION:
VEHICLE IDENTIFICATIO|

Car 1, Conf: 0.98

& PRE-SCREENING

1 lad
még*j ’ ,* =

\ 4

Grayscale conversion, normalization, ar 1, Conf: 0.98

Collect high-resolution images i & background removal. i Detect all visible vehicles in the image.
&& metadata from claimant. ) Kcheck image quality & focus. o s . Identify make, model, and year.
e il
- ¥ N N
%@ DAMAGE DAMAGE CLASSIFICATION | ! CLAIM REPORT
B * SEGMENTATION ! GENERATION
[T .| =" e Z = Detected Damage:
/ Class: DENT P
/) = ‘ e I&e Dent (Fender,
Hood — £ a2 _ 4(;1}5}.1 e MeRsTy - Estim(ated co)st: $350
Bumper . > H ) >
Fehidet EaK Fender Mask E=——8¥| Loss probabilities :
| . é‘g; ) Integratﬁ ane;lysn.vi, .generatret
Segment car parts. Localize : Yl Ro2 S comprehensive claim report, |
specific areas of interest (AOI). for (Se.g., 2ent,dScratcri11, 2 n,: oty geshnpa;)e repalr.cosls. a
\_ ) \_Smas ) and severity. . xample Darmage: &

2. Literature Review

Recent research has focused on using Artificial Intelligence (AI), Machine Learning (ML), = and Computer
Vision to automate vehicle damage assessment for insurance and automotive services. Traditional damage
inspection methods rely on manual evaluation by experts, which is time-consuming and may lead to inconsistent
results. Al-based image analysis systems have been proposed to improve the speed and accuracy of the insurance
claim process.

Several studies have applied Deep Learning models such as Convolutional Neural Networks (CNNs) to classify
and detect vehicle damage from images. These models automatically extract visual features such as dents,
scratches, and broken parts and achieve high accuracy in damage classification tasks. Research shows that CNN-
based systems trained on labeled vehicle datasets can significantly improve automated damage identification
compared to traditional image processing techniques.

More recent approaches use advanced object detection algorithms like YOLO (You Only Look Once) for real-
time damage detection. These models can quickly identify damaged regions in vehicle images and highlight
affected areas, making them suitable for automated insurance claim assessment systems. Studies demonstrate that
YOLO-based frameworks provide faster detection and high precision, enabling practical deployment in
automotive inspection and insurance applications.
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Overall, existing research indicates that integrating deep learning, object detection algorithms, and image
preprocessing techniques can significantly enhance vehicle damage analysis systems. These approaches reduce
manual effort, speed up claim processing, and improve the accuracy of damage evaluation in insurance services..

In summary, previous research shows that Artificial Intelligence, Machine Learning, and Computer Vision play
an important role in automating vehicle damage detection for insurance applications. Traditional manual
inspection methods are slow and may lead to inaccurate assessments, which has encouraged the development of
automated systems. Studies have demonstrated that Deep Learning models such as Convolutional Neural
Networks (CNNs) are effective in identifying different types of vehicle damage from images..

Furthermore, advanced object detection algorithms like YOLO and Faster R-CNN have improved the ability to
detect and locate damaged areas in real time. Many research works also highlight the importance of image
preprocessing techniques and frameworks such as TensorFlow, PyTorch, and OpenCV to enhance model
performance and accuracy. Overall, the literature indicates that Al-based vehicle damage detection systems can
significantly improve the efficiency, accuracy, and speed of insurance claim processing.
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3. Case and Methodology

The case study focuses on improving the efficiency of car insurance claim processing, where traditional systems
rely on manual inspection of vehicle damage by surveyors. This process often takes significant time and may lead
to inaccurate assessments or delays in claim approval. To address these challenges, the proposed Car Insurance
Damage Detection System uses artificial intelligence to automatically detect vehicle damage from images. The
system was tested using a dataset containing various types of vehicle damages such as dents, scratches, cracks,
and broken parts. Users upload images of the damaged vehicle through a web-based interface, which allows the
system to analyze the visual data and identify affected areas. The results are evaluated based on detection
accuracy, processing time, and reliability in identifying damaged components. Experimental results show that the
automated approach improves the speed of claim assessment and helps insurance companies reduce manual
workload while improving decision accuracy..

The methodology of the proposed system is based on an Artificial Intelligence and Computer Vision framework
that integrates Convolutional Neural Networks (CNNs) with modern object detection algorithms such as YOLO
(You Only Look Once). CNN models are used to process vehicle images and extract important visual features
including shape, texture, and damage patterns. These features help the system classify different types of damage
such as scratches, dents, or broken components. The model is trained using labeled datasets of damaged vehicle
images to improve prediction accuracy.

The outputs generated by the detection model are used to highlight damaged regions and generate a preliminary
damage report. This automated system helps insurance companies process claims faster, reduce operational costs,
and minimize fraudulent claims by providing accurate and data-driven damage analysis..

4. Results & Analysis

The proposed Car Insurance Damage Detection System was evaluated using a dataset of vehicle images
containing different types of damages such as dents, scratches, cracks, and broken parts. The dataset was divided
into training and testing sets to analyze the performance of the deep learning model. Image preprocessing
techniques such as resizing, normalization, and noise reduction were applied to improve the quality of the input
data before training the model.

The system used Convolutional Neural Networks (CNN) combined with YOLO object detection algorithms to
detect and classify vehicle damage. The trained model was able to identify damaged regions in the vehicle images
and highlight the affected areas. Experimental results showed that the model achieved good detection accuracy
and was able to process images quickly.The integration of Python-based frameworks such as TensorFlow,
PyTorch, and OpenCV allowed efficient model training and image processing.

.The React.js frontend and Node.js backend enabled users to upload vehicle images easily and receive the
detection results through a web interface.The analysis indicates that the proposed system significantly reduces
the time required for damage inspection compared to traditional manual methods. It also improves the accuracy
of damage identification and helps insurance companies process claims faster. Overall, the results demonstrate
that Al-based automated damage detection can enhance the efficiency and reliability of the car insurance claim
process.
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5. Conclusion

The Car Insurance Damage Detection System demonstrates how Artificial Intelligence, Machine Learning, and
Computer Vision can be used to automate the vehicle damage assessment process. Traditional insurance claim
inspection methods rely on manual evaluation, which can be time-consuming and prone to human error. The
proposed system addresses these limitations by using deep learning models such as Convolutional Neural
Networks (CNN) and object detection algorithms like YOLO to automatically detect damaged areas in vehicle
images.

The system integrates Python-based Al frameworks such as TensorFlow, PyTorch, and OpenCV with a React.js
frontend and Node.js backend to provide a user-friendly platform for uploading and analyzing vehicle images.
The experimental results show that the system can effectively identify damages such as dents, scratches, and
cracks, helping insurance companies process claims faster and more accurately.

Overall, the proposed solution improves the efficiency and reliability of the insurance claim process by reducing
manual effort and speeding up damage analysis. In the future, the system can be further improved by using larger
datasets, more advanced deep learning models, and integrating cost estimation features to provide complete
automated insurance claim support..
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