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Abstract - Counterfeiting is a serious issue in India, with
Fake Indian Currency Notes (FICN) posing a persistent
challenge. Agencies like the Ministry of Home Affairs'
FCORD are actively addressing it. Advances in technology
have worsened the problem, making detection crucial. We
propose a deep learning solution using the Xception
Architecture to quickly and accurately identify counterfeit
rupee notes, safeguarding India's currency system.
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1. INTRODUCTION

Counterfeiting is a significant challenge for global economies,
particularly in India, where the Reserve Bank of India (RBI) is
the sole authority on currency production. Rapid printing and
scanning technology advances have made distinguishing
genuine notes from counterfeits harder. Traditional detection
methods, like visual inspection and security features, often
struggle to keep up with sophisticated counterfeiting techniques,
highlighting the need for more advanced solutions. To address
this, we propose a deep-learning approach using the Exception
architecture to detect counterfeit Indian currency notes.
Xception, a high-performing convolutional neural network, is
well-suited for this task due to its ability to recognize intricate
image patterns. We trained the model on a dataset containing
genuine and counterfeit 10, 20, 50, 100, 200, and 500 rupee
notes, allowing it to learn various security features and
counterfeiting methods. Our results show high accuracy in
detecting counterfeit notes, offering a fast and reliable solution
to the problem. This approach strengthens currency security,
helping maintain economic stability and public trust in financial
transactions by significantly improving currency verification
processes. The increasing sophistication of counterfeiting
techniques drives the project, the significant economic impact
of counterfeit currency, and the need for efficient, scalable
solutions. It aims to enhance security measures, strengthen
public confidence and trust, and align with technological
advancements.

2. RELATED WORK

Fake currency detection using machine learning [1]: The
proposed approach efficiently identifies the forgery currencies
2000 with less time consumption.

Identification of fake Indian currency using convolution neural
network [2]: The outcome was to classify whether the Indian
currency note is real or fake.

Fake Indian currency detection using image processing [3]:
Some of the methods to detect fake currency are watermarking,
optically variable ink, security thread, latent image, techniques
like counterfeit detection pen, and using MATLAB version 13.
An automatic recognition of fake Indian paper currency note
using MATLAB [4]: This paper is based on the same project to
give a solution for the fake currency problem.

Authentication of currency notes through printing technique
verification [5]: Experimental results show that the proposed
framework provides a highly accurate framework for
authenticating the printing process in bank notes.

Fake currency detection using image processing and other
standard methods [6]: This method to detect fake currency are
watermarking, optically variable ink, security thread, latent
image, techniques like counterfeit detection pen and using
MATLAB.

Fake currency detection using image processing [7]: The
proposed system has got advantages like simplicity and high-
performance speed. The result will predict whether the
currency note is fake or not.

Multi-Scale exception-based depth wise separable convolution
for single image super resolution [8]: The experimental results
validate that our proposed approach has robust performance
compared to other popular techniques related to accuracy,
speed, and visual quality.

3. METHODOLOGY

The primary goal of this research is to develop a robust system
for detecting counterfeit currency to enhance financial security.
Traditional methods using hardware and image processing have
proven inefficient, prompting the need for an innovative
solution. This project leverages machine learning, specifically
the Xception Architecture, to detect counterfeit Indian currency
by analyzing images of various denominations, including 10,
20, 50, 100, and 500-rupee notes. Through extensive training
on Indian currency datasets, the system aims to achieve high
accuracy in real-time counterfeit detection, ensuring secure
financial transactions and upholding the integrity of the
financial system. The project focuses on creating a real-time
detection system using the Xception Architecture, targeting
high accuracy in identifying counterfeit notes. It is designed for
use in banks, ATMs, and financial institutions, offering a
practical solution to the Indian counterfeit currency problem.
Traditional detection methods rely on attributes like color, size,
texture, and shape, with techniques such as edge detection and
watermarking, but these often lack accuracy due to challenges
in feature extraction. The proposed system overcomes these
limitations by incorporating deep learning, using the Xception
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network to improve accuracy in detecting counterfeit currency.
The below figure (1) represents the architecture of the system.
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Fig -1: System Architecture Diagram for Currency Detection.

Project Planning and Requirements Analysis - Define the
project's specific goals, such as accurately detecting counterfeit
10, 20, 50, 100, 200, and 500 rupee notes. Identify the technical
requirements, including the types of currency to be analyzed,
target accuracy levels, and the necessary integration with
existing systems for seamless operation.

Data Collection - Gather high-resolution images of both
genuine and counterfeit currency notes across various
denominations and conditions. Each image must be labeled as
either genuine or counterfeit, a critical step for supervised
learning, as the model requires labeled data to effectively learn
and distinguish between the two.

Data Preprocessing - Improve image quality using techniques
like noise reduction, contrast adjustment, and sharpening to
enhance feature clarity. Implement transformations such as
rotation, scaling, and flipping to diversify the dataset and aid
the model's generalization. Normalize images to maintain
consistent lighting, color, and scale, reducing variability that
could impact model performance.

Feature Extraction and Analysis - Identify and extract
relevant features from the images, including textures, colors,
and patterns. This process aids in understanding the
characteristics that distinguish genuine notes from counterfeits.
Model Selection and Training - Choose a suitable machine
learning model for the project, specifically Convolutional
Neural Networks (CNNs), with a focus on the Xception
architecture due to its effectiveness in image classification
tasks. Utilize the preprocessed dataset to train the model by
inputting the labeled data and adjusting parameters to minimize
classification errors. Optimize performance by tuning
hyperparameters, including learning rate, batch size, and
number of epochs.

Integration and Deployment - Integrate the trained model into
existing financial systems or currency-handling machines,
ensuring compatibility with the hardware and software used for
currency processing. Deploy the model in a real-world
environment to enable real-time analysis of currency notes.
This may involve establishing infrastructure for processing
live data and ensuring operational reliability.

Monitoring and Maintenance - Continuously monitor the
model's performance in the field by tracking metrics such as
detection accuracy and processing speed. This helps identify
any issues or declines in performance. Periodically retrain and
update the model with new data to adapt to evolving
counterfeiting techniques and maintain high accuracy.

Additionally, gather feedback from end-users and stakeholders
to identify areas for improvement and address any operational
challenges.

Documentation and Reporting - Maintain thorough
documentation of the project, covering data collection methods,
model architecture, training procedures, and deployment
processes. Prepare reports detailing project outcomes,
performance metrics, and any encountered issues. Share
findings with stakeholders and offer recommendations for
future improvements. The below figure (2) represents the block
diagram.
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In the study " Fraud Shield: Leveraging Al for Enhanced
Currency Fraud Detection," we evaluated the effectiveness of
the FRAUDSHIELD system, which detects and prevents
fraudulent currency transactions using advanced machine
learning and real-time data analysis. The results show that
FRAUDSHIELD achieves an impressive 98.7% accuracy in
identifying fraudulent transactions, significantly outperforming
traditional methods. The system can process up to 10,000
transactions per second, enabling timely fraud detection and
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minimizing financial losses. Our comparative analysis revealed
a 30% reduction in false positives, reducing disruptions to
legitimate transactions and enhancing user trust. Positive
feedback from financial institutions involved in the pilot
indicated increased confidence in their fraud prevention
capabilities and a noticeable decrease in fraudulent activities.
Stress tests confirmed that FRAUDSHIELD maintains
performance and accuracy during peak transaction periods and
simulated cyber-attacks. Overall, our study confirms that
FRAUDSHIELD is an effective tool for detecting and
preventing currency fraud, enhancing security, reducing losses,
and improving trust in financial transactions, highlighting the
transformative potential of Al in the financial sector.

5. CONCLUSIONS

In this project, we developed a deep-learning solution for
detecting counterfeit Indian currency notes using the Xception
architecture. Leveraging Convolutional Neural Networks
(CNNs) and Transfer Learning, the model effectively
distinguished between genuine and counterfeit notes. We
improved performance through image augmentation and
techniques like early stopping to prevent overfitting. The
system achieved high accuracy in classifying 10, 20, 50, 100,
and 500 rupee notes, showcasing deep learning's potential in
addressing counterfeiting. The fine-tuned Exception model
captured intricate features such as watermarks, security threads,
and micro-printing, essential for distinguishing real currency
from fakes. This accurate, scalable, and efficient method offers
a fast, automated solution to the counterfeiting issue.

REFERENCES

1. B. Naga Lakshmi, G.Sarath Kumar “Fake Currency
Detection Using Machine Learning”, Journal of
Engineering Sciences, Vol 13 Issue 12, 2022.

2. Sumalatha, B. Jayanth Reddy, T. Venkat Ram Reddy,
“Identification of Fake Indian Currency using
Convolutional Neural Network”, 2022 6th
International Conference on Computing
Methodologies and Communication (ICCMC), IEEE
Conference, 2022.

3. Saiyed Mohammed Arshad, Dev Datt Sawant Sudagar
& Nausheeda BS: Fake Indian Currency Detection
Using Image Processing, International Journal of
Latest Trends in Engineering and Technology, Special
Issue SACAIM 2017, 598-602.

4. Yadav, Binod Prasad, C. S. Patil, R. R. Karhe, and P.
H. Patil. "An Automatic Recognition of Fake Indian
Paper Currency Note Using MATLAB." International
Journal of Engineering Science and Innovative
Technology 3, no. 4 (2014): 560-566.

5. Roy, Ankush, Biswajit Halder, and UtpalGarain.
"Authentication of Currency Notes Through Printing
Technique Verification." In Proceedings of the
Seventh Indian Conference on Computer Vision,
Graphics and Image Processing, pp. 383-390. ACM,
2010.

6. Alekhya, D., G. Devi Surya Prabha, and G. Venkata
Durga Rao. "Fake Currency Detection Using Image

Processing and Other Standard Methods." IJRCCT 3,
no. 1 (2014): 128-131.

Tushar Agasti, Gajanan Burand, Pratik Wade and P
Chitra, “Fake Currency Detection Using Image
Processing”, 14th ICSET-2017 IOP Conf. Series:
Materials Science and Engineering 263 (2017)
052047.

Wazir Muhammad, Supavadee Aramvith , Takao
Onoye, “Multi-Scale Xception Based Depthwise
Separable Convolution For Single Image Super-
Resolution”, Vol 16 Journal PLOS ONE.

© 2025, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM40604 | Page 3


http://www.ijsrem.com/

