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Abstract: The increasing prevalence of image
manipulation technologies has raised significant
concerns about the authenticity of digital media,
making image forgery detection an essential task in
various fields such as digital forensics, media
verification, and legal investigations. Despite the
advances in image manipulation techniques, detecting
forgeries remains a challenging problem due to the
sophisticated nature of modern editing tools. In this
research, we address this challenge by combining
traditional image analysis methods with state-of-the-
art deep learning techniques to improve the accuracy
and robustness of forgery detection systems.
Specifically, we propose a hybrid approach that
integrates the Error Level Analysis (ELA) method
with transfer learning.

The ELA method, a well-known image forgery
detection technique, helps identify inconsistencies in
error levels across different regions of an image, which
is a characteristic of tampered images. However,
traditional ELA methods may struggle to detect
advanced forgeries, particularly those made with
modern editing software. To overcome these
limitations, we employ transfer learning by fine-tuning

pre-trained convolutional neural networks (CNNs) on
the CoMoFoD and CASIA datasets. These datasets are
widely used in the domain of image forgery detection,
containing both genuine and tampered images. By
leveraging the power of transfer learning, we can
enhance the detection capabilities of the model,
allowing it to learn from large-scale, real-world
datasets and detect subtle forgery traces that might be
overlooked by classical methods.

Our experimental results show that the hybrid
approach significantly outperforms traditional ELA
techniques, with notable improvements in detection
accuracy and robustness. The model achieved higher
precision, recall, and F1-score when compared to
baseline methods, demonstrating its effectiveness in
identifying forged images across various manipulation
types, including copy-move, image splicing, and more.
These results underscore the potential of combining
classical techniques like ELA with modern deep
learning methods to create a more powerful and
reliable forgery detection system.

Key Words: Image Forgery Detection, Image Tampering,
Convolutional Neural Networks (CNN), Copy-Move
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Forgery Detection (CMFD), Splicing Forgery Detection,
ELA

INTRODUCTION

With the increasing use of digital images in various
domains such as media, forensics, and cybersecurity,
ensuring image authenticity has become a critical
challenge. Image forgery detection aims to identify
manipulated images by analyzing inconsistencies in
pixel patterns, metadata, and structural features.
Traditional methods rely on statistical and frequency-
based techniques, while modern approaches leverage
deep learning, particularly Convolutional Neural
Networks (CNNs) and transfer learning, to enhance
detection accuracy.

This project focuses on leveraging transfer learning-based
CNN models to enhance the accuracy and efficiency of
image forgery detection. The scope includes implementing
deep learning techniques to detect various forgery types,
including  copy-move, splicing, and retouching
manipulations. The system will be evaluated on benchmark
image forgery datasets to ensure robustness and
generalizability. Additionally, the project aims to address
key challenges such as false positives, dataset limitations,
and adversarial attacks, with potential applications in
forensic analysis, digital content verification, and deep fake
detection. By integrating advanced deep learning
methodologies, this research aims to contribute to the
development of a more reliable and scalable image forgery
detection system.

Background of the Industry:

With the rise of digital media and Al-generated
content, image forgery has become a major concern
across industries like journalism, forensics, and
cybersecurity. Advanced editing tools and deep-fake
technology have made manipulations harder to detect,
increasing the risk of misinformation and fraud.

Traditional detection methods relied on manual
inspection and statistical analysis, which struggled
against complex forgeries. Modern approaches now
leverage deep learning techniques like CNNs, GANS,
and transfer learning, improving accuracy and
scalability.

LITERATURE SURVEY

The literature survey reviews previous research on
automated question paper generation, focusing on both
proposed and existing systems.

Proposed system:

[1] Varun Shinde (2024) discusses on the Copy-Move
Forgery detection by using ReLu activation & Graph
Convolutional Network(GCN) ,SVM tested using
MICCV F220 & CoMoFoD.

[2] Poulomi Deb (2024) demonstrates the Active &
Passive Detection Techniques in Machine Learning
& Neural Networks.

[3] Ashgan H. Khali (2023) Gives a spectacular
Explanation Based on Deep Learning to improve Digital
Image forgery Detection & 8-Distincet pre-trained models
that have been modified for Binary Classification.

[4] Sang In  Lee (2023) discussed on the replacement
of 3-Color pictures with High Frequency Wavelet
Coefficients & rotation In-variant technique.

[5] Jihyeon Kang (2022) proposed theory on the
Network Uses Steganalysis landmarks & techniques
to measure image quality.

[6] Fadwa Alrowais (2024) demonstrates the use of
Generative Adversarial Networks which introduce
tiny anomalies Using Deep learning.

Problem Definition

With the increasing sophistication of image
manipulation techniques, detecting forged images has
become a major challenge in fields like journalism,
forensics, and cybersecurity. Traditional methods
struggle to accurately identify complex forgeries such
as copy-move, splicing, and deep-fake manipulations,
leading to potential misinformation and fraud.

This project aims to address these challenges by
leveraging transfer learning-based CNN models for
improved accuracy and efficiency in forgery detection.
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Fig [1] Convolutional Neural Networks (CNN)
Proposed Working

This project proposes a deep learning-based approach for
image forgery detection using transfer learning with
Convolutional Neural Networks (CNNs). The system will
be designed to identify different types of forgeries, such as
copy-move, splicing, and retouching, by extracting
meaningful features from images and classifying them as
authentic or tampered. Below is a step-by-step overview
of the process:

Train

Image Preprocessing
(Gray-scale conversion)

n l

Feature Extraction
(detecting the parameter from
— Image uploaded for testing)

User

Input as image [

CNN Classification
(match extracted features with the
[features of trained image in dataset)|

Display Output
1o User

Detect image forgery or Not

System
Fig [2] System Architecture

1. User Input — The user uploads an image to the system
for verification.

2. Image Preprocessing — The system converts the image
to grayscale and applies necessary enhancements to
standardize input data.

3. Feature Extraction — Key features are extracted from

4. CNN-Based Classification — The extracted features are
compared with those from a pretrained CNN model (e.g.,
ResNet, VGG, or EfficientNet) trained on a forgery
detection dataset. The CNN classifies whether the image is
authentic or forged.

5. Forgery Detection Output — The system displays the
result to the user, indicating whether the image is
manipulated or genuine.

The automation of image forgery detection has led to
a more efficient, accurate, and user-friendly system for
verifying image authenticity. This system can analyze
and detect manipulated images with minimal human
intervention, significantly reducing time and effort in
forensic  analysis, media verification, and
cybersecurity. It enhances reliability by minimizing
false positives and ensuring precise identification of
tampered content.

The system leverages deep learning techniques,
including CNN-based feature extraction and
classification, to improve detection accuracy. It
supports various image formats, applies preprocessing
techniques for better analysis, and provides real-time
results for quick decision-making. Overall, this
approach offers an optimized and scalable solution for
combating digital image forgery, strengthening trust in
digital content.

Objectives

The primary objective of this project is to develop an
efficient and accurate image forgery detection system using
deep learning techniques to identify tampered images with
minimal human intervention. This system aims to:

1. Detect Various Types of Image Forgery:

This project aims to identify different forms of image
forgery, including copy-move, splicing, and
retouching manipulations. These forgeries are
commonly used to alter images in misleading ways,
and detecting them is essential for ensuring digital
content authenticity.

2. Enhance Detection Accuracy Using Deep
Learning:

By leveraging transfer learning-based Convolutional
Neural Networks (CNNSs), the system will improve

the uploaded image, such as texture, edges, and patterns, for  classification accuracy in identifying tampered
analysis.
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images. Pretrained models such as ResNet, VGG, and
EfficientNet will be fine-tuned to extract intricate
features from images and enhance detection
performance.

3. Automate the Forgery Detection Process:

The system will be designed to function with minimal
human intervention, automatically analyzing uploaded
images to determine their authenticity. This
automation will make the detection process faster,

more reliable, and user-friendly for real-world
applications.
4. Minimize False Positives and Improve

Robustness:

One of the key challenges in forgery detection is
misclassifying authentic images as tampered or vice
versa. This project aims to develop a model that
effectively reduces false positives while maintaining
high sensitivity to manipulated images, ensuring better
reliability in forensic analysis and media verification.
5. Ensure and  Real-World
Applicability:

The proposed system will be scalable and adaptable to
various fields, including digital forensics, journalism,
cybersecurity, and legal investigations. By optimizing
the model for real-time performance and handling
large datasets, the project will provide a practical and
efficient solution for combating image forgery in
diverse environments.

Scalability

CONCLUSION

Image forgery detection has become a crucial necessity
in today's digital era, where manipulated images can
spread misinformation, affect forensic investigations,
and pose cybersecurity risks. This project leverages
deep learning techniques, particularly CNN-based
transfer learning, to develop an efficient, automated,
and highly accurate system for detecting image
forgery.

By identifying copy-move, splicing, and retouching
manipulations, the proposed system ensures enhanced
reliability and scalability in forensic analysis, media
verification, and other security-sensitive applications.
Through automated detection, reduced false positives,

and improved real-time performance, this research
contributes  to  strengthening  digital content
authenticity and preventing fraudulent image
alterations. Moving forward, further improvements in
dataset diversity and adversarial robustness will
enhance the system’s effectiveness in real-world
scenarios.
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