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Abstract— India is a developing country, Production and 

printing of Fake notes of Rs.100, 500 and 1000 are degrading 

financial increase of our country. From last few years due to 

technological advancement in color printing, duplicating, and 

scanning, counterfeiting troubles are coming into picture. In 

this article, recognition of paper currency with the help of 

digital photo processing methods is described. Around eight 

traits of Indian paper currency is selected for counterfeit 

detection. The identification marks, optical variable link, see 

via register and currency colour code decides the currency 

recognition. The end result will predict whether or not the 

currency note is genuine or not. Gray  level  co-occurrence  

matrix  is  formulated  to  obtain  statistical  texture features. 

A number of texture features may be extracted from the 

GLCM.  Only four second order features namely contrast, 

correlation, energy, homogeneity are computed.  These four 

measures provide high discrimination accuracy required for 

motion picture estimation. The Gray Level Co-occurrence 

Matrix (GLCM) method is a way of extracting second order 

statistical texture features. This approach has been used in a 

number of applications. 

Key words: Currency Recognition, Edge detection, Image 

segmentation Character extraction, Gray Level Co-

Occurence Matrix, Classification 

I. INTRODUCTION 

All financial activities bearing on to production, distribution, 

consumption etc. can be encouraged by using money. Savings 

and investments can be made in the shape of capital 

information. Thus, cash is essential in the dynamic society for 

everything. As our financial system is shifting in the direction 

of the improvement there are many other things which are 

downsizing it. One of those matters is production and 

utilization of cast bank notes. The worst hit of this action is 

in the main common citizen as pretend banknotes have come 

to be so deeply embedded in the Indian economic system that 

even bank branches and ATMs are disbursing counterfeit 

currency. From petrol stations to the neighborhood vegetable 

vendor, each person is wary of accepting banknotes in 

denominations of Rs.500 and Rs.1, zero as a majority of them 

are nearly impossible to inform from authentic banknotes. 

The standard effect of counterfeit on financial system is 

inflation. 

The solely answer that is in modern times handy for 

common man to observe counterfeit forex is Fake Note 

Detector Machine. This computer is generally on hand solely 

in banks which is not reachable each time via average citizen. 

All these situations want a kind of answer for common 

humans to choose a solid financial institution word and to 

chorus our foreign money from dropping its value. A Digital 

Image processing is an place characterized through the need 

for huge experimental work to set up the validity of proposed 

options to a given problem. It encompasses approaches whose 

inputs and outputs are pics encompasses processes that 

extract attributes from photographs up to and which include 

the cognizance of man or woman objects. MATLAB is the 

computational device of preference for research, 

improvement and analysis. The photograph formats 

supported via MATLAB are JPEG, PCX, TIFF, PNG etc. 

Characteristic extraction of snap shots is challenging work in 

digital image processing. 

Digital image processing encompasses techniques 

whose inputs and outputs are images and encompasses 

approaches that extract attributes from snap shots up to and 

consisting of the recognition of character objects. The 

approach we proposed in this paper is inspired with the aid of 

the evaluation of hidden marks on the image of the paper 

currency. How to extract the hidden attributes of paper 

currency is a challenging project in image processing. The 

algorithm we follow right here is very simple and works 

properly. The photo of the paper currency is acquired through 

digital camera by making use of white backlighting to the 

paper currency so that the hidden marks of currency is 

appeared on the image. Now the photo is similarly processed 

by applying the photograph processing techniques like 

picture preprocessing, edge detection, image segmentation, 

characteristics extraction. 

A Digital Image processing is an location 

characterized by way of the need for huge experimental work 

to set up the validity of proposed options to a given problem. 

It encompasses strategies whose inputs and outputs are 

images and encompasses strategies that extract attributes 

from photographs up to and such as the consciousness of 

individual objects. MATLAB is the computational tool of 

choice for research, improvement and analysis. Characteristic 

extraction of photographs is challenging work in digital 

photograph processing. It includes extraction of visible and 

some invisible facets of Indian foreign money notes. A good 

characteristic extraction scheme ought to maintain and 

enhance those traits of the enter facts which make distinct 

sample instructions separate from each other. 

Until now, there are many techniques proposed for 

paper currency recognition. The easiest way is to make use of 

the seen points of the paper currency, for example, the 

measurement and coloration of the paper currency. However, 

this type of techniques has great limitations as banknotes are 

getting worn and torn with the passing of time and they are 

even dirtier when conserving by dirty arms or in dirt. If any 

banknote is dirty or it may be changed into any other colour 

then the color content material of banknote may change 

largely. 

II. PROPOSED SYSTEM 

The proposed machine will work on two images, one is 

original image of the paper currency and different is the test 

image on which verification is to be performed. The proposed 

algorithm for the mentioned paper currency verification 

system is as follows 
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a) Image of paper currency will be received by using simple 

scanner or digital camera. 

b) The picture obtained is RGB picture and then it will be 

converted into grey scale. 

c) Edge detection of the total Gray scale picture will be 

performed. 

d) After detecting edges, the six attribute facets of the paper 

currency will be cropped and segmented. 

e) After segmentation, the characteristics of the paper 

currency will be extracted. 

f) The characteristics of take a look at picture are in contrast 

with the original pre-stored photograph in the system. 

g) If the conditions are cozy, then the foreign money is said 

to be true otherwise counterfeit. 

In the proposed method characteristics of paper 

currencies are employed that are used with the aid of humans 

for differentiating different banknote denominations. 

Basically, at first instance, humans may additionally no 

longer pay interest to the important points and exact traits of 

banknotes for their recognition, rather they think about the 

frequent traits of banknotes such as the size, the historical past 

shade (the basic color), and texture present on the banknotes. 

In this method, these traits will be used to differentiate 

between different banknote denominations. 

 
Fig. 2.1: System Architecture 

Figure 2.1 shows the system architecture for 

extracting the features from the currency images by using 

GLCM Feature Extraction. The feature extractors are 

unigrams with weighted positive and negative keywords. We 

build a framework that treats classifiers and feature extractors 

as two distinct components. This framework allows us to 

easily try out different combinations of classifiers and feature 

extractors. 

A. PRE_PROCESSING 

It is a common name for operations with images at the lowest 

level of abstraction. Both input and output are intensity 

images. The main aim of pre-processing is to improve the 

image data and suppress unwanted distortions or enhances 

some image features important for further processing. 

In this pre-processing there are two types of conversions are 

done. They are: 

 Gray Conversion 

 Binary Conversion 

1) Gray Conversion 

In grayscale images, however, we do not differentiate how 

much we emit of the different colors, we emit the same 

amount in each channel. What we can differentiate is the total 

amount of emitted light for each pixel; little light gives dark 

pixels and much light is perceived as bright pixels. 

When converting an RGB image to grayscale, we 

have to take the RGB values for each pixel and make as 

output a single value reflecting the brightness of that pixel. 

One such approach is to take the average of the contribution 

from each channel: (R+B+C)/3. However, since the 

perceived brightness is often dominated by the green 

component, a different, more "human-oriented", method is to 

take a weighted average, e.g.: 0.3R + 0.59G + 0.11B. 

2) Binary Conversion 

A binary image is a digital image that has only two possible 

values for each pixel. Typically, the two colors used for a 

binary image are black and white. The color used for the 

object(s) in the image is the foreground color while the rest 

of the image is the background color. In the document-

scanning industry, this is often referred to as "bi-tonal". 

B. Edge Detection 

Edge detection includes a variety of mathematical methods 

that aim at identifying points in a digital image at which 

the image brightness changes sharply or, more formally, has 

discontinuities. The points at which image brightness changes 

sharply are typically organized into a set of curved line 

segments termed edges. The same problem of finding 

discontinuities in one-dimensional signals is known as step 

detection and the problem of finding signal discontinuities 

over time is known as change detection. Edge detection is a 

fundamental tool in image processing, machine 

vision and computer vision, particularly in the areas 

of feature detection and feature extraction. 

1) Canny Edge Detection 

Canny edge detection is a technique to extract useful 

structural information from different vision objects and 

dramatically reduce the amount of data to be processed. It has 

been widely applied in various computer vision systems. 

Canny has found that the requirements for the application of 

edge detection on diverse vision systems are relatively 

similar. Thus, an edge detection solution to address these 

requirements can be implemented in a wide range of 

situations. The general criteria for edge detection include: 

1) Detection of edge with low error rate, which means that 

the detection should accurately catch as many edges 

shown in the image as possible 

2) The edge point detected from the operator should 

accurately localize on the center of the edge. 

3) A given edge in the image should only be marked once, 

and where possible, image noise should not create false 

edges. 

C. Segmentation 

Image segmentation is the process of partitioning a digital 

image into multiple segments (sets of pixels, also known as 

super-pixels). The goal of segmentation is to simplify and/or 

change the representation of an image into something that is 

more meaningful and easier to analyze. Image segmentation 

is typically used to locate objects and boundaries (lines, 

curves, etc.) in images. More precisely, image segmentation 

is the process of assigning a label to every pixel in an image 

such that pixels with the same label share certain 

characteristics. 
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D. Feature Extraction 

Feature extraction techniques are applied to get features that 

will be useful in classifying and recognition of images. 

Feature extraction techniques are helpful in various image 

processing applications e.g. character recognition. As 

features define the behavior of an image, they show its place 

in terms of storage taken, efficiency in classification and 

obviously in time consumption also. The main goal of feature 

extraction is to obtain the most relevant information from the 

original data and represent that information in a lower 

dimensionality space. 

E. Classification 

Classification includes a broad range of decision-theoretic 

approaches to the identification of images (or parts thereof). 

All classification algorithms are based on the assumption that 

the image in question depicts one or more features (e.g., 

geometric parts in the case of a manufacturing classification 

system, or spectral regions in the case of remote sensing, as 

shown in the examples below) and that each of these features 

belongs to one of several distinct and exclusive classes. The 

classes may be specified a priori by an analyst (as 

in supervised classification) or automatically clustered 

(i.e. as in unsupervised classification) into sets of prototype 

classes, where the analyst merely specifies the number of 

desired categories. (Classification and segmentation have 

closely related objectives, as the former is another form 

of component labeling that can result in segmentation of 

various features in a scene.) 

III. RESULTS & DISCUSSION 

A. Gray Level Co-occurrence Matrix 

Gray  level  co-occurrence  matrix  is  formulated  to  obtain  

statistical  texture features. A number of texture features may 

be extracted from the GLCM.  Only four second order 

features namely angular second moment, correlation, inverse 

difference moment, and entropy are computed.  These  four  

measures  provide  high  discrimination accuracy  required  

for  motion  picture  estimation. The Gray Level Co-

occurrence Matrix (GLCM) method is a way of extracting 

second order statistical texture features. The  approach  has  

been  used  in  a  number  of  applications, Third and higher 

order textures consider the relationships among three or  more  

pixels.  These  are  theoretically  possible  but  not commonly  

implemented  due  to  calculation  time  and interpretation 

difficulty. 

 
Fig. 3.1: GLCM Features 

Figure 3.1 shows the extracting features using Gray 

Level Co-occurrence Matrix such as contrast, correlation, 

energy, homogeneity. 

 
Fig. 3.2: Classification 

Figure 3.2 shows the image classification which the 

paper currency will be genuine or not based on their GLCM 

features. 

IV. CONCLUSION & FUTURE WORK 

By the use of digital image processing, analysis of Currency 

picture is extra correct as nicely as this approach is efficient 

in terms of cost and time ingesting in contrast to existing 

techniques. MATLAB Software use for this evaluation .Day 

through day research work is increasing in this area and more 

than a few picture processing methods are carried out in order 

to get greater correct result. The proposed system is laboured 

efficiently for extracting feature of Indian foreign money 

images. Extracted features of currency image will be using 

for currency value recognition as well as for its verification. 

Application based system shall be designed to get proper 

result whether currency image is fake or it’s genuine. 
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