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Abstract- The proliferation of counterfeit products poses
significant challenges to brand integrity and consumer trust.
This paper presents a comprehensive survey on detecting
genuine and counterfeit logos using Convolutional Neural
Networks (CNNs) with the Inception-V3 pre-trained model.
We review recent advancements in deep learning-based logo
detection, focusing on accuracy, robustness, and
computational efficiency. The survey highlights key
methodologies, datasets, performance metrics, and challenges
in this domain. Our analysis demonstrates that Inception-V3,
combined with fine-tuning and data augmentation, achieves
state-of-the-art performance in distinguishing authentic and
counterfeit logos. Future research directions include
improving generalization across diverse logo designs and
integrating explainable Al techniques for enhanced
interpretability.
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I. INTRODUCTION

Counterfeit products cost global economies billions
annually, undermining brand reputation and consumer safety.
Logo authentication is a critical step in identifying counterfeit
goods, but manual inspection is time-consuming and error-
prone. Recent advances in deep learning, particularly CNNs,
have revolutionized automated logo detection. Among these,
the Inception-V3 architecture has shown exceptional
performance in image classification tasks due to its ability to
capture multi-scale features efficiently [1].

This survey explores the application of Inception-V3
for logo authenticity detection, reviewing its advantages over
traditional methods and other CNN architectures. We also
discuss challenges such as dataset scarcity, intra-class
variability, and adversarial attacks.
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Il. LITERATURE SURVEY

2.1. "General GAN-generated Image Detection by Data
Augmentation in Fingerprint Domain"'

Authors: Huaming Wang, Jianwei Fei, Yunshu Dai, Lingyun
Leng, Zhihua Xia

Year: 2022

Description:

The rapid advancement of Generative Adversarial
Networks (GANS) has led to the creation of highly realistic
synthetic images, raising concerns about the authenticity of
digital content. Detecting such GAN-generated images,
especially from unknown models, poses significant challenges
due to the diverse and evolving nature of GAN architectures.
In their 2022 study, Wang et al. proposed an innovative
approach to enhance the generalizability of GAN-generated
image detectors by performing data augmentation in the
fingerprint domain.

The core concept of this approach is based on the
observation that GANs leave unique artifacts, or
"fingerprints,” in the images they generate. These fingerprints
can serve as distinguishing features between real and synthetic
images. The authors utilized an autoencoder-based GAN
fingerprint extractor to separate the fingerprints from the
content of GAN-generated images. By introducing random
perturbations to these extracted fingerprints and recombining
them with the original content, they created augmented images
that are visually similar to the originals but possess distinct
fingerprint characteristics. This augmentation strategy
effectively simulates images generated by various GANS,
thereby improving the detector's ability to generalize across
different GAN architectures.

To validate their method, the researchers conducted
extensive cross-GAN experiments. The results demonstrated
that detectors trained with fingerprint-domain augmented data
achieved superior performance in identifying fake images
generated by unknown GANs compared to state-of-the-art
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methods. The study also included spectra visualization, which
confirmed that the perturbed images successfully mimicked
the fingerprint patterns of different GANSs, thereby enhancing
the detector's generalization capabilities.

2.2. "GAN-based Medical Image Small Region Forgery
Detection via a Two-Stage Cascade Framework"'

Authors: Jianyi Zhang, Xuanxi Huang, Yagi Liu, Yuyang
Han, Zixiao Xiang

Year: 2022

Description:

The integrity of medical images is crucial for
accurate diagnosis and treatment planning. However, with the
advent of sophisticated image manipulation techniques, such
as those enabled by Generative Adversarial Networks
(GANSs), there is an increasing risk of undetectable alterations
in medical imaging data. In their 2022 study, Zhang et al.
addressed the challenge of detecting small region forgeries in
medical images, specifically targeting manipulations
introduced by methods like CT-GAN, which can inject or
remove lung cancer lesions in CT scans.

The authors proposed a two-stage cascade framework
designed to detect and localize small forgery regions that may
constitute less than 1% of the entire image. The first stage
involves local detection, where the image is divided into small
sub-images to minimize the influence of authentic regions on
the detection process. A detector network, enhanced with
depthwise separable convolutions and residual connections, is
trained on these sub-images. The incorporation of an attention
mechanism further refines the detector's ability to focus on
potential forgery regions. The outputs from this stage are
aggregated to generate a heatmap indicating suspected
tampered areas.

In the second stage, global classification is performed
using features extracted from the heatmap. The authors
employed the Gray Level Co-occurrence Matrix (GLCM) to
capture textural features, followed by Principal Component
Analysis (PCA) and Support Vector Machine (SVM) for
classification. This combination allows the framework to
determine whether the entire CT image has been tampered
with and to accurately localize the manipulated regions.
Extensive experiments demonstrated that the proposed
framework achieved excellent performance in detecting small
region forgeries in medical images.

2.3. "RFDforFin: Robust Deep Forgery Detection for
GAN-generated Fingerprint Images"

Authors: Hui Miao, Yuanfang Guo, Yunhong Wang

Year: 2023
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Description:

The rapid advancement of Generative Adversarial
Networks (GANS) has enabled the creation of highly realistic
synthetic fingerprint images, posing significant security threats
in biometric systems. Existing universal deep forgery
detection methods often lack robustness against such
sophisticated forgeries. In their 2023 study, Miao et al.
introduced RFDforFin, a novel approach specifically designed
to detect GAN-generated fingerprint images by combining
unique ridge features inherent to fingerprints with artifacts
characteristic of GAN generation. By fusing the features from
both streams, RFDforFin effectively classifies fingerprint
images as real or fake. Comprehensive experiments
demonstrated that this approach is both effective and robust,
offering low computational complexity. This research
represents a significant advancement in the field of biometric
security, addressing the emerging challenge of detecting
GAN-generated fingerprint forgeries. By leveraging domain-
specific characteristics and generation artifacts, RFDforFin
enhances the reliability of fingerprint-based authentication
systems.

I1l. PROPOSED SYSTEM
DESCRIPTION

The proposed system aims to develop an advanced
Fake Logo Detection model using Convolutional Neural
Networks (CNN) to automatically and accurately distinguish
authentic logos from counterfeit ones. The system will
analyze visual features such as shapes, colors, and patterns in
logo images to detect subtle manipulations often present in
counterfeit designs. By leveraging the feature extraction
capabilities of CNNs, the system will overcome the limitations
of traditional detection methods and provide high accuracy
even for complex variations. It will be designed to handle
large-scale datasets, making it suitable for e-commerce
platforms and brand protection agencies. Additionally, the
system will include a user-friendly interface where businesses
and consumers can upload images for real-time verification.

IV. SYSTEM ARCHITECTUR
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V. METHODOLOGIES
1. Logo Upload (Input Layer)

e Methodology: Users submit logo images via a
web/mobile interface.
e Technical Implementation:
o Supports common image formats (JPEG,
PNG) with size/resolution validation.
o May include preprocessing (auto-cropping,
background removal) to standardize inputs.

2. Logo Analysis Engine (Processing Core)

e Methodology: Uses Inception-V3 CNN for deep
feature extraction and classification.
o Key Techniques:

o Transfer Learning: Pre-trained weights
(ImageNet) fine-tuned on logo datasets.

o Attention Mechanisms: Focuses on subtle
counterfeit features (e.g., imperfect edges,
color variations).

o Binary Classification: Outputs "genuine" or
"counterfeit" probabilities (e.g., Softmax
layer).

3. Report Generation (Output Layer)

e Methodology: Generates user-friendly authenticity
reports.
e [Features:
o Visual heatmaps highlighting suspicious
regions (using Grad-CAM).
o Confidence scores (e.g.,
counterfeit™).
o PDF/email reports with timestamps for legal
documentation.

"98% likely

VI. RESULT
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PREDICTION RESULT

Detected Logo: Fake Logo

VII. CONCLUSION

The Fake Logo Detection System leverages advanced
Generative Al techniques to accurately identify counterfeit
logos and protect brand authenticity. By combining
Generative Adversarial Networks (GANs) and deep learning
models, the system can detect subtle irregularities in logo
design that traditional methods might overlook. This approach
enhances detection accuracy through comprehensive feature
extraction, including typography, color gradients, and
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structural inconsistencies. The system’s modular design,
including logo upload, analysis, detection, and report
generation, ensures seamless functionality and user-friendly
interactions. The integration of machine learning enables the
system to continuously adapt to new forgery techniques,
improving its efficiency over time. Furthermore, the system
provides detailed reports to assist brands in understanding and
addressing potential threats.By employing white box and
black box testing methodologies, the system ensures both
internal accuracy and reliable external performance. The
combination of unit, integration, and functional testing verifies
that all modules operate cohesively and meet user
expectations. In conclusion, the Fake Logo Detection System
is a robust, efficient, and adaptive solution to combat
counterfeit branding. It offers reliable logo verification,
strengthens intellectual property protection, and provides
businesses with a powerful tool to safeguard their brand
identity in the digital landscape.

VIII. FUTURE ENHANCEMENT

Future enhancements to the Fake Logo Detection
System could focus on improving detection accuracy and
scalability. Integrating deep learning advancements like
generative adversarial networks (GANSs) could enhance the
system's ability to detect even more sophisticated counterfeit
logos.

Expanding the system’s capabilities to handle multi-
language and multi-regional logos would broaden its
applicability for global e-commerce platforms.

Additionally, incorporating real-time feedback
loops could enable continuous learning from new logo
designs, ensuring the system stays up-to-date.

Further development of API integration would
enable seamless deployment across various platforms, making
it a more adaptable and widely accessible solution for brand
protection.
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