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ABSTRACT

Coins have particularly significance in human's everyday life, which are utilized as a part of everybody's day by
day routine like banks, stores, candy machines and so forth: So, there is a fundamental need to computerize the
counting and arranging of coins. Coin recognition applications assume an imperative part in industry and PC
vision. In spite of, presently accessible calculations concentrate fundamentally on the recognition of current
coins. Till now, no optical recognition framework for antiquated coins has been explored successfully. The
principle goal of this framework is to position great volumes of coins with great precision and to perceive the
coins of various categories and tally the aggregate estimation of the coins. Image Analysis is the mining of
significant data from images. Feature matching is used in image treating in which algorithm are used to detect
and isolate various preferred portion or shapes. Rotation Invariant feature is used to choose the objects that are
rotationally invariant for instance, a circle or ring. Gradient Magnitude is a directional change in the intensity or
colour in an image. Local Binary pattern is a type of visual descriptor used for classification in computer vision.
Image Segmentation is the process of dividing a digital image into multiple segment.
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I. INTRODUCTION years coin recognition frameworks in view of

Coin recognition has been broadly utilized as a pictures. In these frameworks to start with, the coin
part of genuine, for example, in candy machines, picture to be perceived is taken either by camera.
banks, stores, philanthropy associations and After that these pictures are handled by utilizing
antiquated relics. In light of different recognition different picture preparing methods like FFT, Gabor
strategies, three sorts of coin recognition Wavelets, DCT, edge detection, segmentation,
frameworks are accessible in advertise: 1) picture subtraction, choice trees, ANN, SIFT. Based
Mechanical based 2) Electromagnetic based and 3) on different removed features, diverse coins are
Image Processing based frameworks. Coins are perceived. Here we have another way to deal with
separated with different patterns, for example, shape, enhance the execution of coin recognition
estimate, surface plan, weight and so on. Coin framework which is Rotation and Flipping Robust
Recognition is a troublesome procedure as a result of Region  Binary Patterns utilizing  Gradient
its different rotation and generally change input Magnitudes (RFR-GM). RFR-GM was removed
patterns, boisterous and jumbled pictures, which are from gradients magnitudes in coin pictures by
the considerable difficulties. Distinctive calculations nearby contrast magnitude change. RFR-GM gives
used to identify, perceive and check coins, at that much better precision contrasted with the first RFR.
point deliver their related esteem. The mechanical The relative tests demonstrated that the RFR-GM
strategy based frameworks utilize different approach had a superior precision, quicker feature
parameters like measurement or sweep, thickness, extraction time, and littler feature measurement.
weight of the coin to separate between the coins. Along these lines, RFR-GM is extremely appropriate
However, these parameters can't be utilized to for picture based coin recognition.
distinguish the diverse materials of the coins. It
implies that on the off chance that we give two I.  COINRECOGNITION ALGORITHMS
coins-unique and having same breadth, thickness, In this segment we introduce late methodologies for
weight yet with various materials to mechanical coin recognition systems, in particular calculations
strategy based coin recognition framework then it in view of the eigenspace approach, gradient
will concern both the coins as unique coin so these features, form and surface features.

frameworks can be tricked effortlessly. In the current
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A. Eigenspace approach

Huber et al. exhibit in [2] a multistage
classifier in light of eigenspace that can separate
between many coin classes. The initial step is the
pre-processing performed to obtain translationally
and rotationally invariant depiction. Because of the
controlled setup of the framework introduced coin
detection turns into a minor undertaking. Rotational
invariance is acquired by estimation of the rotational
point. This includes cross-connection of the coin
introduced to the framework with reference pictures.
Each reference picture is related with a coin class
contingent upon thickness and measurement.

In the second stage a suitable eigenspace is
chosen. Once more, in light of the distance across
and thickness estimations various eigenspaces are
built. Consequently, each eigenspace traverses just a
part of the thickness/width plane and a direct number
of coin classes. In the last stage Bayesian
combination is connected to achieve an official
conclusion. Bayesian combination joins probabilities
for both front-side and invert sides of the coin and
information about its introduction intelligibility.
They report rectify classification for 92.23% of
every one of the 11,949 coins in the specimen set.

B. Form based calculations

In [8] Maaten et al. display a coin
classification framework in light of edge-based
measurable features, called COIN-O-MATIC. It was
created for the MUSCLE CIS Coin Competition
2006 [5] concentrating on unwavering quality and
speed. The framework is subdivided into five
phases: in the segmentation step (1) the coin is
isolated from the coin photo. Next a feature
extraction process measures edge-based factual
disseminations (2). With a specific end goal to give a
decent depiction of the circulation of edge pixels
over a coin, they consolidate precise and remove
data: edge separate measures the separation of edge
pixels from the focal point of the coin and rakish
separation measures dissemination of edge pixels in
a coarsely discretized polar space. In the third step
(3) — preselection — zone and thickness estimation
are utilized as a part of request to acquire a
dependable choice on the class of a coin. A 3-closest
neighbour approach on the two sides of the coin is
connected (4). The last advance (5) — check — is
performed for coins for which the two coin sides
were grouped in an unexpected way. It depends on
common data of a test and a normal coin picture that
compares to the classification appointed to the test.

N'olle et al. [4] goes for the quick
classification of countless coins from more than 30
distinct monetary forms. In their framework coin
classification is expert by relating the edge picture of
the coin with a preselected subset of ace coins and
finding the ace coin with least separation. edge-point
and edge-remove conveyances like [5] and a third
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feature counting the events of various rotation-
invariant patterns on hovers focused at edge pixels.
In their examinations they accomplished a
recognition rate of 99.24% on a test set of 12,949
coins.

C. Gradient Based Calculation

The coin cataloguing technique proposed through
Reisert et al. [7] and introduced at the MUSCLE CIS
Coin rivalry 2006 [5] depends on gradient data. Like
crafted by N-olle et. al [4] coins are arranged by
enlisting and contrasting the coin and a preselected
subset of all reference coins. In the pre-selection step
the duration of the separated coin is determined and
just coins with a comparative sweep are taken for
correlation. The enrollment what's more, likeness
calculation of coin pictures is finished by methods
for a Fast Fourier Transformation on paired pictures
of discretized gradient headings. The last
classification of a coin picture is capable by a
neighbouring conspire. The proposed strategy won
the MUSCLE CIS Coin Competition 2006 with a
recognition rate of 97.24% on a standard set of
10,000 coins.

Il. RELATED WORK

Shatrughan Modi and all [10] has proposed
a system for Computerized Recognition System for
Coins utilizing Artificial Neural Network and is
utilized for the recognition of Indian Coins with
rotation invariance of different groups, for example,
1Y, "2, ’5"and "10'. For this, we have taken pictures
from the two sides. So this framework is equipped
for perceiving coins from the two sides. Features are
extricated from pictures utilizing different systems,
for example, Hough Transformation, Pattern
Averaging and so forth. In the wake of passing the
separated features to a prepared Neural Network., it
has been skillful 97.74% recognition rate, which
implies just 2.26% miss credit, which is very
promising.

Rawan S. Hassoubah, Amel F. Aljebry,
Lamiaa A. Elrefaei [11] proposed a technique to
distinguish Saudi Riyal. In this paper a framework is
proposed, that acknowledges input pictures of Saudi
riyal coins of the sorts quarter and half. At that point,
it perceives Saudi Riyal coins through their ranges.
It begins by thresholding to deliver double picture.
At that point, improving and distinguishing the
edges. From that point onward, utilizing CHT to
decide widths of coins. At last, perceive the coins
and their acquainted esteem. It is appropriate just to
Saudi Riyal cash to separate between its two
divisions half and quarter.

Velu C M, P.Vivekanadan, Kashwan K R
[12] introduced an approach for Coin Recognition
and Sum Counting System of Image Data Mining
Using Artificial Neural Networks. The goal of this
paper is to arrange and perceive as of late discharged
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Indian coins of various collections, and include the
aggregate coin-esteem terms of Indian National
Rupees (INR). This framework created by
consolidating Robert's edge detection strategy,
Laplacian of Gaussian edge detection technique,
vigilant edge detection strategy and Multi-Level
Counter Propagation Neural Network (ML-CPNN)
in light of the coins. The proposed strategy utilized
for understanding a straightforward programmed
coin recognition framework all the more adequately.
The Robert's edge detection technique accomplished
93% of exactness and Laplacian of Gaussian
strategy 95% of the outcome, the Canny edge
detection technique yields 97.25% outcome and the
ML-CPNN approach vyields 99.47% of recognition
rate.

Unnikrishnan G, Sajith Sethu P [13]
introduced Automatic Coin Recognition Using Local
Spatial Features. The proposed strategy utilizes the
neighbourhood features of the picture for feature
extraction. The strategy is invariant to rotation and
interpretation and furthermore the recognition is
being finished with single impartial picture as
prepare picture. Standardized Local standard
deviation channel is utilized for removing the spatial
power changes in the picture. The key feature of this
approach is that it utilizes single exhibition picture
per coin for the recognition reason and delivers high
recognition  exactness.  Utilizing  foundation
extraction of the coin and the decay of picture into
concentric circles expands its invariant property
against rotation and interpretation. Indeed, even with
this less number of prepare pictures a precision of
97.43% is being met. By including more spatial
features the precision can be prolonged hereafter the
proposed technique can be utilized as an effective
strategy for the face recognition framework
moreover.

Suchika Malik, Parveen Bajaj, Mukhwinder
Kaur [14] displayed a coin recognition and
classification framework in light of new calculations
of Polar Fast Fourier Transform and picture
handling. This paper gives different coin recognition
strategies and as to get the best precision.
Consequently, coins from more than 30 nations can
be perceived and isol ated. Obscure coins are
rejected. Additionally research will be completed to
enhance the recognition execution and speed. These
consequences are exceptionally comforting while
seeing the period costs with the neural system.

C.M.Velu and P.Vivekanandan [15] created
Indian Coin Recognition System of Image
Segmentation by Heuristic Approach and Hough
Transform (HT) in view of coin table, which stores
parameters of each coin. The proposed framework
by applying heuristic approach, in view of the coin
table yields 97% of precision in perceiving the coin
picture. The HT calculation consolidating three
features of HT calculation a) Straight line detection
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b) Curve detection and ¢) Circle detection, we watch
that the edge of the coin is perceived right around
100% of the coin picture. Contrasting with Sobel
edge detection strategy the HT gives better
outcomes.

Malatesh M, Smt. Anitha G [16], proposed
the framework to recognize the coins in a picture
and figures the aggregate estimation of the coins
which are on the picture. There are a few strategies
included, for example, picture shading segmentation,
edge upgrade, commotion lessening, expansion,
edge detection, Hough change. The way to order the
coins in light of its feature. Here span and shading
are utilized. Once the sweep is figured, add up to
estimation of the coins are ascertained. MATLAB
recreation is utilized to get comes about.
Morphological operation gives positive hint for coin
distinguishing proof. Edge upgrade gives the
reasonable edges of the coins to enhance exactness
for coin detection. Likewise blob estimations give
better outcomes.

Hafeez Anwar, Sebastian Zambanini,
Martin  Kampel, and Klaus Vondrovec [17],
exhibited a framework because of the absence of
spatial data in the BoW(Bag of Visual Words)
demonstrate and the necessities of the picture based
classification of antiquated coins, we proposed a
technique for adding spatial data to the Bow show,
which is invariant to scale changes, picture rotations,
and interpretation. This data is included utilizing a
three-advance system that includes the programmed
coin segmentation, utilization of a roundabout tiling
plan over the divided picture, and demonstrating the
triangular geometric relationship of indistinguishable
visual words in each tiling. It is demonstrated that
such a portrayal beats the BowW show as well as was
invariant to picture rotations, scale changes, and
interpretations. In any case, it was watched that the
proposed strategy was all the more separating on
littler vocabulary sizes.

Nikita Shelgikar, Prof. L.M.R.J. Lobo,
created "Indian Coin Recognition with Rotation
Invariance utilizing Radial Blur Technique", [18]
utilizing rotation invariance approach, it isn't
important to put the coin at particular point. Picture
Segmentation serves to diminish the measure of
information required for preparing. This framework
sets aside less time for handling and gives the best
outcomes.

Rathod Prahaladsinh Kanubha and all [19]
presents different frameworks created and existing
systems of coin recognition in view of picture
handling strategy for the better precision. It was
demonstrated that the portrayed venture adds to the
picture based coin recognition and classifications.
Along these lines, coins from more than 31 nations
can be perceived and isolated from it. Additionally
research will be done to enhance the recognition
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result and furthermore speed. Also, essential thing is
that, the Recognition time is less.

11l. PROPOSED METHODOLOGY

The Coin Recognition of Pre-Processing of various
stages like cropping, scaling, resizing, rotation are
performed of Figure.4.1. The system designs coin
recognition approaches, based on the coin table
which stores parameters of each coin. The input
Coin image is taken for pre-processing. Then
appropriate threshold value is applied to convert
gray value image into binary image. Also, Inverse
image is computed. The zooming helps us to make
the size of the coin image bigger, by which
recognition rate is increased.

Comvert N Resize e Rutzie fe
Readthe || Colorimage B\Z’mgm‘ = Coplle i imegefir | coinimage
| o gray ] = coin image befler for befier

con rage ! binary valie e
sce valie Recogniion recognifon

Fig.4.1. Pre-Processing Steps

The coins will be given as an input on a
Conveyor belt. Conveyor belt will push forward the
coins for further process. Firstly the Camera attached
on the board will take the picture of the coin from
the tail side. The captured Image will be sent to coin
detection module for detection process where the
image will be processed to detect the denomination
of the coin. Once the coin is detected again it will
push forward on the belt towards the respective coin
collector. The servo motor connected to the
controller will push the coin into the collector. As
soon as the coin is push, IR Infrared sensor will
detect the incoming of the coin so as to count the
number of coins. In the end the number of coins
collected will be multiplied by respective
denomination to get the final amount of the coins.
The entire mechanism will be controlled by the
Arduino Uno R3 Microcontroller.

Process Image
Coin Input Camera — forCoin Servo Motor
Detection
’ Forward
Clanf:u;e Coin Push Coin
1 - respective
Coininsertion| | to Collector
—\ . :
: . ® Conveyer
@ @ Belt
- ' |
Arduino — Motor —

collector

Fig.4.2. Coin Recognition and Counting

1. Adaptive threshold for image segmentation:
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As the inception splits the contextual from the item,
the adaptive parting may take version of experiential
possibility delivery of item (e.g. dark) and
contextual (bright) pixels. Such a inception has to
balance predictable faults: of allocating a
background. Extra complex adaptive thresholding to
reward for local spatial perspective effects (such a
spatially changing inception can be supposed as
contextual standardization).

2. Canny Edge Detection:

The purpose of edge detection in general is to
meaningfully reduce the quantity of information in
an image while conserving the structural properties
to be used for future image processing. Several
algorithm exists, and the worksheet focuses on a
particular one developed by the John F. Canny
method.

The aim of JFC was to produce a procedure that is
best with regards the following criteria: Detection,
Localization, and No. of responses.

3. Binerization:

Binarization is the method of parting of pixels
standards of an input image into two pixel values. It
is an important part of image processing.
Binarization is the procedure of altering a gray
measure image to binary image.

IV. RESULT

,,,,,,,

Fig. 5.1 Extraction of coin Image

Fig 5.1 shows Removal of coins which remove local
surface for Image created coins. Concentric circle
structure is used to divide the coin Image into
number of small sections.
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Fig. 5.2 Median Filter Section of coin
Fig 5.2 shows median strainer section is used to
remove noisy slice of the image. This technique is
used in Numerical Image Processing under the
condition it conserves edge though removing noise.
Ore 5 _ _ <

i o il - -

R Rl |
Image Segmentation

:
L

Fig. 5.3 Coin Image Segmentation

=

Fig 5.3 shows Coin Image Division which labels
the pixel of objects, it segments the object from
background to center. It display the numeric value of
coin.

V. CONCLUSION

This research is concentrated on various
frameworks for coin recognition in bright of image
making. It was established that the depicted venture
adds to image founded coin recognition and
cataloguing. Researchers exhibited a diagram of the
work-bundles and task partners. Researchers looked
at a few analysts work which is extremely useful for
learn initially. The near examinations demonstrated
that each of these methodologies enhance better
exactness, little feature measurement and speedier
feature extraction time.
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