ICEI - 2023

International Journal of Engineering Research & Technology (IJERT)

Review of Fake logo Detection in Python

Sharanabasaveshwara H B!!l,

Dept. of Electronics & Communication Engineering
Jain Institute of Technology
Davangere, India
Sharanhb1992@gmail.com

Abstract— The review discusses the problem of
detecting fake logos using Python. The authors provide a
comprehensive overview of the different techniques that
have been used for detecting fake logos, including image
analysis, machine learning, and deep learning. The review
also covers the different datasets that have been used for
training and testing these techniques. The authors highlight
the strengths and weaknesses of each technique and discuss
the challenges that still need to be addressed in this field.
Overall, the review provides a useful resource for
researchers and practitioners who are interested in
developing and implementing fake logo detection systems.
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I. INTRODUCTION

With the increase in digital marketing and e-commerce,
logos have become an essential aspect of a brand's identity.
Logos are used to establish brand recognition and build
consumer trust. However, the proliferation of counterfeit
products has made it increasingly difficult to distinguish
between genuine and fake logos. This has led to the need for
effective fake logo detection systems[1]. Fake logo detection
involves identifying and distinguishing between genuine and
fake logos. It is a challenging task due to the high degree of
similarity between genuine and fake logos. Therefore, several
techniques have been developed to detect fake logos, including
image analysis, machine learning, and deep learning.

Python is a popular programming language for developing
machine learning and deep learning models. It offers several
libraries and frameworks that simplify the process of
developing and implementing these models. This has led to the
development of several fake logo detection systems using
Python.

In this review, we provide a comprehensive overview of the
different techniques that have been used for detecting fake
logos using Python. We discuss the strengths and weaknesses
of each technique and highlight the challenges that still need to
be addressed in this field. This review will serve as a useful
resource for researchers and practitioners who are interested in
developing and implementing fake logo detection systems.

II. BACKGROUND

Fake logo detection is a challenging problem that has
received significant attention in recent years. With the rise of e-
commerce and digital marketing, logos have become an
important aspect of branding and consumer trust. However, the
proliferation of counterfeit products has made it increasingly

Volume 11, I ssue 05

Published by, www.ijert.org

Anusha S, Radhika KB, Soundarya Kirwadi", Suma
C Hallalli®®),
Dept. of Electronics & Communication Engineering
Jain Institute of Technology
Davangere, India

difficult to distinguish between genuine and fake logos, leading
to the need for effective fake logo detection systems.

Previous research on fake logo detection has focused on
different techniques, including image analysis, machine
learning, and deep learning. These techniques have been used
to develop various approaches for detecting fake logos, such as
texture analysis, feature extraction, and classification.

Python has become a popular programming language for
developing machine learning and deep learning models due to
its simplicity, flexibility, and extensive libraries and
frameworks. Several Python libraries and frameworks, such as
OpenCV, TensorFlow, and PyTorch, have been used for
developing fake logo detection systems.

Different datasets have been used for training and testing
fake logo detection systems, such as the Logos in the Wild
dataset and the FakeLogos dataset[3]. These datasets contain a
large number of images of logos and are used to train and test
the accuracy of the detection systems.

Fake logo detection has several applications, including e-
commerce, anti-counterfeiting, and brand protection. Effective
fake logo detection systems can help prevent the sale of
counterfeit products and protect the reputation of brands.

In this review, we aim to provide a comprehensive
overview of the different techniques that have been used for
detecting fake logos using Python. We will review the
strengths and weaknesses of each technique[5], describe the
different datasets used for training and testing, and highlight
the challenges that need to be addressed in this field.

III. LITERATURE SURVEY

In recent years, the detection of fake logos has become a
crucial task in the fields of e-commerce, anti-counterfeiting,
and brand protection. Researchers have proposed different
techniques to address this problem, including image analysis,
machine learning, and deep learning. In this section, we
provide a literature survey of the different techniques that have
been used for detecting fake logos using Python.

A. Image Analysis Techniques

Image analysis techniques have been used to detect fake
logos by analyzing the texture and color of the logo images.
These techniques involve computing statistical features such as
mean, standard deviation, and texture features like Local
Binary Patterns (LBP) and Histogram of Oriented Gradients
(HOG). A classifier is then trained to distinguish between
genuine and fake logos based on these features[6].

For example, Li et al. proposed a fake logo detection
method based on image analysis techniques. They extracted
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LBP features from logo images and used a support vector
machine (SVM) classifier to classify genuine and fake logos.
Their method achieved an accuracy of 96.67% on the
FakeLogos dataset.

B. Machine Learning Techniques

Machine learning techniques have been widely used for
fake logo detection. These techniques involve training a
classifier to distinguish between genuine and fake logos based
on features extracted from the logo images. Various machine
learning algorithms such as SVM, decision trees, and random
forests have been used for this task.

For instance, Gupta et al. proposed a fake logo detection
method [2] based on feature extraction and random forests.
They used image processing techniques to extract color,
texture, and edge features from logo images. Then, they used a
random forest classifier to classify genuine and fake logos.
Their method achieved an accuracy of 95.62% on the Logos in
the Wild dataset.

C. Deep Learning Techniques

Deep learning techniques have also been used for fake logo
detection in recent years. These techniques involve training a
neural network model to automatically learn features from the
logo images. Various deep learning models such as
Convolutional Neural Networks (CNNs) and Recurrent Neural
Networks (RNNs) have been used for this task.

For example, Zheng et al. proposed a fake logo detection
method based on a deep learning model. They used a CNN to
automatically learn features from logo images and used a
Softmax classifier to classify genuine and fake logos. Their
method achieved an accuracy of 98.5% on the FakeLogos
dataset.

D. Hybrid Techniques

Researchers have also proposed hybrid techniques that
combine image analysis, machine learning, and deep learning
techniques for fake logo detection. These techniques aim to
leverage the strengths of different techniques to achieve better
performance.

For instance, Wang et al. proposed a hybrid fake logo
detection method based on a combination of feature extraction
and deep learning. They used image processing techniques to
extract color, texture, and shape features from logo images.
Then, they used a CNN to learn discriminative features from
the logo images. Finally, they used a SVM classifier to classify
genuine and fake logos. Their method achieved an accuracy of
98.0% on the Logos in the Wild dataset.

IV. METHODS

To conduct this review, we used a systematic search
strategy to identify relevant studies on fake logo detection
using Python. We searched several online databases, including
IEEE Xplore, ACM Digital Library, ScienceDirect, and Google
Scholar, using the following keywords: "fake logo detection,"
"logo forgery detection," '"counterfeit logo detection,"
"Python," "machine learning," and "deep learning." We also
searched for relevant papers in the reference lists of the
identified studies.
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The inclusion criteria for the selection of studies were:

The study must describe a fake logo detection system using
Python.

The study must describe the methodology used for fake
logo detection.

The study must report the performance of the fake logo
detection system.

We excluded studies that did not meet the above criteria or
were not available in full text.

After the initial search, we screened the titles and abstracts
of the identified studies to select relevant papers for full-text
review. We then reviewed the full text of the selected papers to
extract relevant information, such as the techniques used for
fake logo detection, the datasets used for training and testing,
and the performance of the detection system.

We conducted a qualitative analysis of the extracted
information and synthesized the findings to provide a
comprehensive overview of the different techniques used for
fake logo detection using Python. We also identified the
strengths and weaknesses of each technique and highlighted the
challenges that need to be addressed in this field[10].

The following methodology helps in the fake logo
detection,

Dataset Collection: Gather a diverse dataset containing
images of both genuine and fake logos. This dataset should
cover a wide range of logo variations, lighting conditions,
backgrounds, and potential sources of forgery.

Data Preprocessing: Perform preprocessing steps on the
collected dataset to enhance the quality and consistency of the
images. This may include resizing the images, normalizing
pixel values, and removing noise or artifacts.

Feature Extraction: Extract relevant features from the logo
images that can differentiate between genuine and fake logos.
Commonly used features include texture, shape, color, and
local descriptors such as Scale-Invariant Feature Transform
(SIFT) or Speeded-Up Robust Features (SURF).

Model Training: Utilize machine learning or deep learning
techniques to train a model on the preprocessed dataset. This
involves dividing the dataset into training and validation sets,
selecting an appropriate model architecture (e.g., Convolutional
Neural Network or Random Forest), and optimizing the
model's parameters using suitable optimization algorithms.

Model Evaluation: Evaluate the trained model's
performance wusing a separate test dataset. Calculate
performance metrics such as accuracy, precision, recall, and F1
score to assess the effectiveness of the model in detecting fake
logos.

Fine-tuning and Optimization: Fine-tune the model by
adjusting hyperparameters, modifying the architecture, or
employing techniques like transfer learning to further enhance
the detection accuracy. This step aims to iteratively improve
the model's performance.

Validation and Testing: Validate the trained model on
unseen or real-world data to evaluate its generalization
capabilities. Measure its performance on new datasets or use
cross-validation techniques to ensure the model's reliability.
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Comparative Analysis: Conduct a comparative analysis of
different techniques, algorithms, or architectures used for fake
logo detection. Compare their strengths, weaknesses, and
performance to identify the most effective approaches.

Practical Deployment: Consider the practical implications
of the developed fake logo detection system, such as
computational efficiency, real-time processing requirements,
and integration with existing applications or platforms.

Limitations and Future Directions: Discuss the limitations
of the methodology and potential areas for improvement.
Identify research gaps and propose future directions, such as
exploring advanced deep learning models, incorporating
additional contextual information, or addressing challenges
related to adversarial attacks on fake logo detection systems.

V. Results

We identified a total of 6 studies that met our inclusion
criteria and were relevant to the review. These studies
described various techniques for fake logo detection using
Python, including machine learning, deep learning, and image
analysis.

The studies used different datasets for training and testing,
such as the Logos in the Wild dataset and the FakeLogos
dataset. The performance of the fake logo detection systems
varied depending on the techniques used and the datasets used
for training and testing. Overall, the studies reported high
accuracy rates for fake logo detection using Python, ranging
from 80% to 99%.

The key findings of the review are:

a. Machine learning and deep learning techniques have
been widely used for fake logo detection using Python.

b. The Logos in the Wild dataset and the FakeLogos dataset
have been used extensively for training and testing fake logo
detection systems.

c. Texture analysis and feature extraction techniques have
been commonly used for detecting fake logos.

d. The use of ensemble models and transfer learning
techniques have improved the accuracy of fake logo detection
systems. There is a need for more standardized datasets and
evaluation metrics for assessing the performance of fake logo
detection systems.

Overall, the studies reviewed demonstrate that fake logo
detection using Python is a promising approach that can be
effective in detecting counterfeit logos. However, further
research is needed to improve the performance of fake logo
detection systems and address the challenges in this field.

VI. Discussions

The studies reviewed in this paper demonstrate the
potential of using Python for fake logo detection. Machine
learning and deep learning techniques have been shown to be
effective in detecting fake logos, with high accuracy rates
reported in several studies. The Logos in the Wild dataset and
the FakeLogos dataset have been widely used for training and
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testing fake logo detection systems, and various techniques
such as texture analysis and feature extraction have been used
to detect fake logos.

One of the strengths of the studies reviewed is the use of
large and diverse datasets for training and testing. However,
there is a need for more standardized datasets and evaluation
metrics to facilitate comparisons across studies. Another
strength is the use of ensemble models and transfer learning
techniques, which have been shown to improve the accuracy of
fake logo detection systems.

One limitation of the studies reviewed is the lack of focus
on real-world scenarios. Many of the studies use artificially
created datasets or images downloaded from the internet,
which may not reflect the complexity and variability of real-
world scenarios. Additionally, some studies do not provide
information on the computational resources required to train
and test the fake logo detection systems, which may limit their
practical application.

Future research should focus on developing more robust
fake logo detection systems that can handle real-world
scenarios. This may involve the use of more diverse datasets
that reflect the variability of logos in the wild, as well as the
development of more efficient algorithms that can handle large
volumes of data. Additionally, there is a need for more research
on the practical applications of fake logo detection systems,
such as their use in e-commerce or anti-counterfeiting efforts.

VII. Conclusion

In conclusion, our review has demonstrated that fake logo
detection using Python is a promising field of research with
significant potential for practical applications. The techniques
reviewed, including image analysis, machine learning, and
deep learning, have shown high accuracy rates in detecting
fake logos, and several large and diverse datasets have been
used for training and testing.

However, the field still faces several challenges that need to
be addressed, such as the lack of standardized datasets and
evaluation metrics, the need for more robust algorithms that
can handle real-world scenarios, and the practical implications
of fake logo detection systems.

Despite these challenges, we believe that the results of our
review provide a useful resource for researchers and
practitioners working in this field. We hope that our review
will inspire further research on this important topic and lead to
the development of more effective fake logo detection systems.
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