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Abstract: The main objective of this project is to detect fake currency using image processing. Fake currency detection is a process of finding
counterfeit currency. The features are extracted from the image and are compared with the features of original image of currency. In this paper DBC
is used for extracting features. This project consists of different steps such as image acquisition, preprocessing, segmentation and feature extraction.
Finally compare the image into original or forgery.

Index Terms - DBC (Directional Binary Code) , Pre-processing, feature extraction.

l. INTRODUCTION

Digital image processing is the use of computer algorithms to perform image processing on digital images. Digital image processing has
many advantages over analog image processing. Digital image processing allows the use of much more complex algorithms, and hence, can offer
both more sophisticated performance at simple tasks, and the implementation of methods which would be impossible by analog means. The
digital image can be acquired by means of cam scanner. Since the retrieved image is a colour image we are converting that image into HSV
image. This can be done in pre-processing. Then HSV image is partitioned into number of segments in segmentation using canny operator. And
the features are extracted from that image using directional binary code. Feature extraction is a special form of dimensional reduction.
Transforming input data into set of features is called feature extraction.

Ojala et al. proposed the local binary patterns (LBPs) for texture description, and these LBPs are converted to rotational invariant for
texture classification. Zhang et al. proposed the local derivative pattern for face recognition. They have considered LBP as a non-directional first-
order local pattern, which are the binary results of the first-order derivative in images.

Zhang et al. have proposed the directional binary code (DBC) for face recognition. The DBC encodes the directional edge information in a
neighbourhood. To improve the retrieval performance in terms of retrieval accuracy, in this paper, we calculated the co-occurrence matrix on
DBC patterns.

Then the characteristics of test image are compared with characteristics of original pre-stored image in data base. If it matches then the
currency is genuine otherwise it is counterfeit.

I1. Flow chart

Image Acquisition

Segmentation
Feature Extraction

Fig 1: Flow chart
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111. Algorithm

1. Load the input image.

2. Convert RGB to HSV image and divide into H, S, and V sub images.

3. Calculate the feature vector length by adding HSV.

4. After conversion, perform edge detection and segmentation by using canny operator.

5. Now perform feature extraction using DBC.

6. Perform the first-order derivative in 0, 45, 90, and 135 degrees directions.

7. Calculate the DBC and make them into rotational invariant.

8. Calculate the co-occurrence matrix.

9. Form the feature vector length by adding HSV and DBC co-occurrence matrix.

10. Compare the total FVL of any currency with the given value. The resultant will be either real or fake.

1V. Modules

1. Image acquisition:

Image acquisition is the first stage for any vision system because without an image no processing can be possible. After the image has been
obtained, various methods of processing can be applied to the image to perform the many different vision tasks. Performing image acquisition in
image processing is always the first step in the workflow sequence because, without an image, no processing is possible. The image can be acquired
with the help of camera or scanner.

2. Pre-processing:

The main aim of the pre-processing is to improve the visual appearance of image. Pre-processing of the image contains the operations that
are normally required prior to the main data analysis and extraction of information.

Pre-processing is also called as restoration .It involves the correction of distortion, degradation and noise introduced during the image
processing. It increases the reliability of optical inspection.

3. Segmentation:

Segmentation is a process of partitioning a digital image into set of pixels. The goal of segmentation is to simplify the presentation of an
image. It is mainly used to distinguish objects from background.
Segmentation algorithms for monochrome image are based on basic properties of image intensity.
4. Feature extraction: F

Feature extraction is the spatial form of dimensional reduction. It is a method of capturing the-visual content of image for retrieval and
indexing.

Transforming the input data into set of features is called feature extraction. There are different methods in feature extraction such as LBP,
LTP and DBC etc... In this paper, we are using DBC (Directional Binary Code) method for feature extraction. The DBC is proposed to encode the
directional edge information in a neighborhood. :

5. Comparison:

In this step, the extracted features of input image are compared with extracted features of original image. The features that are considered
for comparison are security thread, Mahatma Gandhi portrait, floral design, unique numbers and strings.

V. Results
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Fig 2: Image acquisition of real and fake
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Fig 3: Pre-processing of real and fake
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Fig 4: Segmentation of real and fake
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Fig 5: Feature extraction of real and fake

V1. Observed Values

PERFORMANCE REALIMAGE VALUES FAKE IMAGE VALUES
METRICS

MINIMUM MAXIMUM MINIMUM MAXIMUM
MSE 1.29 19.24 1.11 8.34
RMSE 0.1136 0.4387 0.1052 0.2888
SNR 1.3626 1.6512
PSNR 71.8926 78.9199 80.2514 100.45
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Fig 6: Histogram Outputs of real and fake
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