International Journal on Advanced Computer Theory and Engineering

Archives available at journals.mriindia.com

—
r— International Journal on Advanced Computer Theory and
l ’ Engineering

ISSN: 2319-2526
Volume 13 Issue 02, 2024

/|

CurrencyShield: A Survey of Deep Learning Applications in
Currency Risk Mitigation

1Prof. P.S.Takawale, 2Ms. Kirti Navnath Dhekale, 3Ms. Sanika Bharat Gore, 4Ms.
Priya Sanjay Magar, Ms. Prerana Sunil Manekar

Assistant Professor, S.B. Patil College of Engineering, takawalepriya5@gmail.com

Department  of  computer  Engineering, Savitribai Phule Pune University,
kirtidhekale123@gmail.com Department of computer Engineering, Savitribai Phule Pune
University, sanikagorel727@gmail.com Department of computer Engineering, Savitribai Phule

Pune University, magarpriya860@gmail.com

Department of computer Engineering, Savitribai Phule Pune University, prernanamanekar28@gmail.com

Peer Review Information

Submission: 02 Aug 2024
Revision: 09 Oct 2024
Acceptance: 17 Nov 2024

Keyword

Image Processing

Deep Learning

Fake Currency Detection
Multilingual Speech Output
Convolutional Neural
Networks.

Abstract

The widespread issue of counterfeit currency poses a major challenge
to the economy, undermining public trust and affecting financial
stability. This paper introduces a comprehensive Fake Currency
Detection System specifically tailored for Indian banknotes, utilizing
advanced deep learning and image processing techniques to
accurately distinguish between genuine and counterfeit notes. The
proposed system employs a Convolutional Neural Network (CNN)
architecture to analyse critical visual features of currency notes, such
as the image of Mahatma Gandhi, serial numbers, and security strips,
which are key indicators of note authenticity. By focusing on these
security elements, the model can detect minor alterations or missing
features that are often present in counterfeit currency. The system is
implemented as a web-based application, developed using Python and
the Flask framework, which provides a simple and interactive platform
for users to upload images of currency notes for verification. Upon
image submission, the CNN model processes the input and classifies
the note as either real or fake with high precision and accuracy. To
enhance usability and accessibility, the system offers multilingual
voice feedback in English, Hindi, and Marathi, catering to a broad user
base, including individuals with visual impairments. This feature
ensures effective communication and ease of use across different
linguistic communities in India.

Introduction

Counterfeit currency has been a persistent issue
affecting economies worldwide, with India being no
exception. By leveraging techniques such as
pattern recognition and image processing,
machine learning algorithms can analyse real-world
features to distinguish between genuine and fake
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banknotes effectively. The proliferation of fake
currency not only disrupts the economic stability of
a nation but also undermines public confidence in
the monetary system. Traditional methods of
currency authentication, which often rely on human
inspection or rudimentary mechanical devices, are
prone to error and lack scalability, especially when
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faced with large volumes of notes. With the
advancement of technology, deep learning
techniques, particularly Convolutional Neural
Networks (CNNs), have emerged as a promising
solution for image-based pattern recognition tasks,
making them well-suited for counterfeit currency
detection.

This survey paper aims to gives the application of
CNN-based models for fake currency detection. The
objective is to highlight the strengths and
limitations of existing approaches while also
identifying key features that differentiate genuine
and counterfeit notes. By focusing on Indian
currency, which presents unique challenges such as
varying watermark patterns, security strips, and
intricate serial number designs, this study delves
into the practical implementation of deep learning
in real-world scenarios. The paper further discusses
the integration of a multilingual text-to-speech
(TTS) system, which provides real-time feedback in
English, Hindi, and Marathi, enhancing accessibility
and usability for diverse user groups. By reviewing
existing literature and proposing a structured
framework for future research, this survey

Literature Review

provides insights into building a robust, scalable,
and user-friendly counterfeit currency detection
system, which can be extended to other currencies
in future applications. Through this work, we seek
to contribute to the growing field of automated
currency authentication, paving the way for more
secure financial transactions and improved public
trust.
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Neural Networks (NN)

Deep
Reinforcement
Learning (DRL)
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Findings/Key Insights

Deep learning models,
particularly LSTM,
shown strong
performance in predicting
FX rates and

currency volatility.

have

NN models provide high
accuracy in

predicting short- term
exchange rate movements,
outperforming traditional
statistical models.

DRL models optimize
Currency risk mitigation
strategies and hedging,
outperforming conventional
techniques in terms of
adaptability and returns.

CNN and LSTM models
outperform traditional
volatility forecasting
methods by  capturing
complex, non- linear
relationships in financial
data.
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Comparison of Findings/Key Insights in Currency Risk Mitigation Research

Kumar et al. (2021)

Lee and Park

(2020)

Zhang et al. (2022)

Gupta and Singh (2021)

Yang et al. (2020}

Wang and Li (2019)

Chen and Zhang (2022)

Liu et al

(2021)

Roberts and Miller (2020)

Tan and Wei (2023)

Models

Introduces a hybrid model
combining CNN and RNN to
predict currency risk factors
like volatility, trends, and
rate changes.

A comprehensive study on
the use of deep learning
for predicting currency
price trends and managing
associated risks, focusing

on multi-layer neural
networks.

Overview of the most
advanced deep learning
techniques applied to
currency risk mitigation,

including both supervised
and unsupervised
learning methods.

Investigates deep learning
models tailored to protect

against exchange rate
fluctuations, with an
emphasis on currency

shielding strategies.

Focuses on the use of RNNs
in  developing  dynamic
currency risk management
strategies, leveraging time-
series data.

Analyzes the deployment of
real- time deep learning
models for  predicting

Hybrid CNN- RNN Hybrid models

effectively, leading
improved accuracy and
robustness in risk
prediction.

Multi-layer Multi-layer perceptrons

Perceptron (MLP) and LSTM

(MLP), LSTM models yield high prediction
accuracy for currency price
forecasting, enhancing
decision-making in risk
management.

GANs, Autoencoders, Generative adversarial

LSTM networks  (GANs) and
autoencoders are effective
for simulating and
predicting currency market
movements, offering new
mitigation solutions.

RNN, LSTM LSTM-based models show
promising results in real-
time forecasting and
dynamic risk mitigation in
exchange rate volatility.

Recurrent Neural RNNs effectively capture the

Networks (RNN) temporal dynamics of

currency markets, leading to

better predictions of

future exchange rates and

risks.
LSTM, GRU, CNN
excelin real-time
currency risk prediction by

currency risks in a volatile capturing  short-  term
market, with applications in trends and market shifts,
hedging and financial improving hedging
planning. strategies.

Applications

This system has several practical applications across

different sectors:

e Banking and Financial Institutions:

Retail Sector:

Public Sector:

Forensic Analysis:

Education and Public Awareness:
E-commerce and Online Platforms:

Foreign Exchange and Currency Exchange
Centers.

Cash Handling and Transportation Services

Conclusion
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This survey has explored the diverse applications of
deep learning techniques in the context of currency
risk mitigation, focusing on their potential to

integrate
spatial and temporal data

LSTM and GRU models
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enhance currency forecasting, volatility prediction,
and hedging strategies. Deep learning models,
including LSTMs, CNNs, RNNs, and reinforcement
learning, have demonstrated significant
improvements over traditional statistical methods,
especially in handling complex, non-linear
relationships and large datasets typical of the
currency market. These models offer higher
accuracy, adaptability, and real-time risk
management capabilities, crucial for dynamic and
volatile financial environments.

However, the implementation of deep learning for
currency risk mitigation also presents challenges,
such as the need for large amounts of data, high
computational resources, and the black-box nature
of many models, which can hinder interpretability.
Despite these hurdles, the advances in deep
learning techniques, particularly with hybrid models
and reinforcement learning, provide promising
avenues for the future of currency risk
management. As the field evolves, there is an
opportunity to integrate more advanced neural
network architectures and leverage multi-modal
data for even more robust and reliable risk
mitigation strategies.

In conclusion, while deep learning models are not
without their challenges, they represent a
transformative approach to currency risk
mitigation, offering the potential for more informed
decision-making and enhanced financial security in
global markets. Future research should focus on
improving model transparency, optimizing
computational efficiency, and exploring novel data
sources to further enhance the practical
applicability of these techniques in the finance
sector.
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