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Abstract— There is Great technological advancement in
printing and scanning industry made counterfeiting problem
to grow more vigorously. As a result, counterfeit currency
affects the economy and reduces the value of original money.
Thus it is most needed to detect the fake currency. Most of
the former methods are based on hardware and image
processing techniques. Finding counterfeit currencies with
these methods is less efficient and time consuming. To
overcome the above problem, we have proposed the detection
of counterfeit currency using a deep convolution neural
network. Our work identifies the fake currency by examining
the currency images. The transfer learned convolution neural
network is trained with two thousand, five hundred, two
hundred and fifty Indian currency note data sets to learn the
feature map of the currencies. Once the feature map is learn
the network is ready for identifying the fake currency in real
time. The proposed approach efficiently identifies the forgery
currencies of 2000, 500, 200, and 50 with less time
consumption.
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I. INTRODUCTION

Counterfeiting refers to an illegal copy of the currency of
origin. Therefore, counterfeit currency is not approved by the
government. RBI is the only body responsible for printing
banknotes in India. Every year, the RBI has to deal with the
problem of counterfeit banknotes once filtered and placed on
the market.The safety features are watermarks, hidden
images, security threads, and optically variable inks.
Therefore, to determine the currency using image processing,
extract the specific statistics from the currency image and
select the correct recognition approach. The main methods for
currency recognition is by characteristic geometric size and
by characteristic texture The general steps followed by image
processing approach is to acquire image, to detect edge, to
convert image to gray scale, feature extraction, image
segmentation and decision making. The drawback of these
approaches are detection efficiency is less since feature
extraction is a challenging task. To overcome this problem
now the trend is towards deep learning, since it is a neural
network. The deep neural network is effective for different
application in real time In general, to form a deep neural
network, we need a large set of image data for the activity to
be done. But thanks to transfer learning technique, we only
need a small amount of data sets. What we do is take a model
already trained in a large data set and use our weights to
reconstruct the small data set we have. In this way, a large
data set is not necessary and the model is also designed
correctly. Hence in this paper transferred learned Alex net is
used by fine tuning the last layer of this model to get the
desired accuracy.

Il. LITERATURE REVIEW

A. Detection of counterfeit banknotes using multi spectral
images

Author-S.Baek, E.Ch oi, Y.Baek and C.Lee

In this paper they propose counterfeit banknote detection
algorithm using low resolution multi spectral images .In this
paper they developed efficient counterfeit banknote detection
algorithms and the proposed algorithms were tested.The
experimental results show that the proposed methods
provided 99% classification accuracy for genuine banknotes
and 100% detection accuracy for counterfeit banknotes.

B. Recognition of fake currency note using convolution
neural networks

G. N.Krishna, G.S.Pooja,
P.R.Rajarjeshwari

In this paper the automatic fake currency recognition system
is designed to detect the counterfeit paper currency to check
whether it is fake or original In this paper they used A new
approach of convolution neural network towards
identification of fake currency notes through their images is
examined.

B.N.S.Ram, V.Y.Rdha, nd,

C. Fake Currency detection using image processing

Author- Tushar Agasti, Gajanan Burnd.

In This paper the proposed system gives an approach to verify
the Indian currency notes. Verification of currency note is
done by the concepts of image processing. This article
describes extraction of various features of Indian currency
notes .MATLAB Software is used to extract the features of
the note. The proposed system has got advantages like
simplicity And high performance speed. The result will
predict whether the currency note is fake or not.

D. Object Detection using Haar-Like feature extraction

Author - Brinda.M

In this paper main focus is the designing of classifiers based
on Haar like simple feature to obtain good and efficient
detection performance. This problem corresponds to the so
called feature selection problem which is common in the
pattern classifier systems .Classifiers used to detect objects
are based on the simple Haar like features and these features
re selected using systematic and general evolutionary based
algorithm

E. Software and hardware requirements
1) Software

— Matlab IDE

— Matlab Libraries

— Sci kit Libraries

—  Tensor flow
2) Hardware

—  PC with monitor
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I1l. PROPOSED METHOD

In this proposed system, our relevance is to focus on detection
of fake currencies which is spread in Indian market. In our
work fake currency is identified by extracting the security
thread feature in the currency note. For detecting the fake
currency, the most popular method in deep neural network
called transfer learning using Alex net is adopted. Alex net
consists of convolutions, max pooling, dropout, Rel U
activation and fully-connected layers. The layers are as

displayed in below figure 1. In transfer learning the last three
layers are fine tuned to accommodate the requirement of our
proposed work. The ‘fc8’ layer is tuned with a weight
learning factor and bias learning factor for accurately
extracting the latent feature from the image. The weight gives
the impact of the input on the network and bias is used to
adjust the output with weighted sum of inputs to the neuron.
The accuracy of learning feature grows with the weight and
bias learning factor.
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Feature Extraction

The input image is usually two-dimensional, so the
object map is also two-dimensional. The convolution layer
applies a specified number of filters to the input image. The
mechanism is as follows. The filter is an array of numbers the
same size as the input image. This filter moves to each pixel
value and multiplies by each filter number by the
corresponding pixel value in which it is positioned and
calculates multiplication by element. For each pixel position,
each multiplication is added to make it an element of the
output matrix called a feature map, as shown in the following
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Fig. 2: convolution operation
Another parameter to consider is the stride. This is
the amount of pixels that the strainer matrix moves each time
it is moved to a different position on the input image. As a
general rule, the passage is 1, which allows us to leave all the
decreasing spatial samples for POOL levels.

An element of the smart activation function is
applied after each convolution layer. Using the activation
function, network linearity is interrupted to detect more
complex linear regression functions. The function for
activating a rectified linear unit is defined as max (0, x). The
spatial contact of the output data obtained from the single
feature map and the total values of the secondary matrix value
help to describe the value of the physical domain. Select
maximum grouping, which simply shows maximum
activation as seen in the region. The maximum coupling
operation for a 2x2 matrix

After several layers of convolution and maximum
pooling, high-level neural network reasoning is done through

fully connected layers. The term "fully coupled™ means that
each neuron from the previous level is associated to each
neuron to the next level. High level features can be extracted
from the convolution and pooling layers. The determination
of a fully connected layer is to use these characteristics to sort
the original image into different types based on a training data
set.

1V. DATABASE

The proposed method uses transfer learned Alex network
with Adam optimization. The developed network is tested
with a database of 100 images per currency, by taking fifty
images as such as captured image and another 50 images are
augmented images. The database image of Indian currency
50, 200, 500 and 2000 real notes are shown in figures. The
detection of real currency rate
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V. CONCLUSION

In this paper transfer learned Alex net as our model for
performing the fake currency detection. The detection
accuracy is most accurate since the currency characteristics
features are learned through layer by layer. Here we have
considered the whole currency image, but in future we will
try to include all the security features of currency by
employing suitable structural design and with suitable
training data. The recognition and fake currency detection
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can also be extended by considering the patterns of currency
surface as features for improving the detection accuracy.
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