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Abstract: The objective of this paper is to design an automated mobile phone charger system with coin detection using
image processing and robotic haptic arm which brings a good solution for commuters and travellers who need to charge
their mobile phones and gadgets immediately. In the existing system, coin based mobile charger using solar tracking system
is designed based on ATMEL 89c51, a 40 pin microcontroller and the mechanical movement of the solar panel is controlled
through stepper motor. The disadvantage of the existing system is that sometimes the solar panel faces only in one direction
and may not get sufficient rays to work. In the proposed system, image processing system is used to recognize the coin
sufficiently. MATLAB software is used for the image processing technique. After detecting the coin, the system starts the
charging slot for a fixed period of time. A coin holder will be provided. On detecting that something has been placed in the
coin holder the motor moves it towards the camera and the camera sends snaps to the MATLAB which detects the coin and
instructs the microcontroller to control the charging facility and other operations. The advantage of this project is that it
avoids the risk of misuse by placing some metal coin-like rounded object. This system can be installed at public places like
railways station, bus stand and in markets.
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I. INTRODUCTION

In  all  walks  of  life,  machine  automation is  essential  to
make sophisticated approach to the mankind. Of course
the  machines  cannot  be  replaced  by  human  beings  in
exact recognition of coins. Nowadays, most of the work
of the human being is replaced by machines. With mobile
phones becoming the major source of business/personal
communication,  the  mobile  phone  business  is  currently
worth billions of dollars, and supports millions of phones.
The need to provide a public charging service is essential.
There  is  a  basic  need  of  highly  accurate  and  efficient
automatic coin recognition systems in our daily life. There
are  three  types  of  coin  recognition  systems  based  on
different methods used by them available in the market.
They  are  mechanical  method  based  systems,
electromagnetic  method  based  system  and  image
processing based system. The mechanical  method based

systems use parameters like diameter or radius, thickness,
weight and magnetism of the coin to differentiate between
the  coins.  But  these  parameters  cannot  be  used  to
differentiate between the different materials of the coins.
It means if we provide two coins one original and other
fake  having  same  diameter,  thickness,  weight  and
magnetism  but  with  different  materials  to  mechanical
method based coin recognition system then it  will  treat
both the coins as original  coin so these systems can be
fooled easily. The electromagnetic method based systems
can  differentiate  between  different  materials  because  in
these systems the coins are passed through an oscillating
coil  at  a certain frequency and different materials bring
different  changes  in  the  amplitude  and  direction  of
frequency. So these changes and the other parameters like
diameter, thickness, weight and magnetism can be used to
differentiate  between  coins.  The  electromagnetic  based
coin  recognition  systems  improve  the  accuracy  of
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recognition  but  still  they  can  be  fooled  by  some game
coins. In the recent years coin recognition systems based
on images have also come into picture. In these systems
first of all the image of the coin to be recognized is taken
either by camera or by some scanning. Then these images
are  processed  by  using  various  techniques  of  image
processing like FFT, DCT, edge detection, segmentation
etc.  and  further  various features  are  extracted  from the
images.  Based  on these  features  different  coins  are
recognized. This paper presents existing systems and
techniques proposed by various researchers on image
based coin recognition.

II. BLOCK DIAGRAM

III. POWER SUPPLY

    The ac voltage, typically 220V rms, is connected to a
transformer, which steps that ac voltage down to the level of
the desired dc output. A diode rectifier then provides a full-
wave rectified voltage that  is  initially filtered by a simple
capacitor  filter  to  produce  a dc voltage.  This  resulting dc
voltage usually has some ripple or ac voltage variation.  A
regulator  circuit  removes the ripples and also remains the
same  dc  value  even  if  the  input  dc  voltage  varies.  This

voltage  regulation  is  usually  obtained  using  one  of  the
popular voltage regulator IC units.

IV.INFRARED DETECTION
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A. Schematic Explanation:
Infrared transmitter is one type of LED which emits infrared
rays  generally  called  as  IR  Transmitter.  Similarly  IR
Receiver is used to receive the IR rays transmitted by the IR
transmitter. One important point is both IR transmitter and
receiver should be placed straight line to each other.

The transmitted signal is given to IR transmitter whenever
the signal  is high, the IR transmitter LED is conducting it
passes  the  IR  rays  to  the  receiver.  The  IR  receiver  is
connected with comparator. The comparator  is  constructed
with LM 358 operational amplifier. In the comparator circuit
the  reference  voltage  is  given  to  Non  inverting  input
terminal.  The  inverting  input  terminal  is  connected  IR
receiver.  When  interrupt  the  IR  rays  between  the  IR
transmitter and receiver, the IR receiver is not conducting.
So the comparator Non inverting input terminal voltage is
higher than inverting input. Now the comparator output is in
the range of 0V. This voltage is given to microcontroller and
LED  will  OFF.  When  IR  transmitter  passes  the  rays  to
receiver,  the  IR  receiver  is  conducting  due  to  that  non
inverting input voltage is higher than inverting input. Now
the comparator output is +5 Volts so the output is given to
microcontroller  so  LED  will  glow.  This  circuit  is  mainly
used to for Line tracking and length calculators etc. 

V. CONTROLLER CIRCUIT
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A. Input Stage
The  mobile  battery  charger  starts  charging  a  mobile
connected to it, when a coin is inserted at the coin insertion
slot at the input stage. The type of coin and the size will be
displayed at the LCD display for the user, so as to ensure
correct coin insertion. Any other coin, if inserted in the slot
will be returned to refund box. A mechanical slot is attached
with electrical triggering in coin insertion slot, if the correct
coin  is  inserted;  it  sends  a  pulse  to  the  control  unit
authorizing  the  start  of  charging  the  mobile  battery
connected to the device. Then the coin insertion slot accepts
the coin into the battery charging unit and start charging the
mobile  battery  for  a  specific  period  controlled  by  the
software of the microcontroller.

B.Controller
This  section  acts  according  to  the  input  signal  from  the
sensor  circuit.  Coin  accepted  or  rejected  is  based  on  the
diameter  of  the  coin.  This  invokes  microcontroller  along
with LCD interface displays the selection of mobile option if
particular mobile is selected for charging the corresponding
routine is activated and charge the mobile for a particular
duration of time .When the routine completes,  it  indicates
charge  complete  message  through  LCD display.  Similarly
the same procedure is followed for charging more than four
different mobiles simultaneously.

C.Output and Display
The LCD displays all the information to the customer as and
when  required.  When  the  mobile  battery  is  connected,  it
displays”  Insert  Coin”.  While  charging  it  displays
“Charging”  and  at  the  end  of  charging  cycle  it  displays
“Charge completed”. For charging continuously the coin has
to be inserted when the display shows “Charge Completed”. 

VI.  RS 232 COMMUNICATION

A.RS232:
In communications,  RS-232 is a standard for serial binary
data  interconnection  between  a  DTE (Data  terminal
equipment)  and  a  DCE (Data  Circuit-terminating
Equipment). It is commonly used in computer serial ports.

B.Circuit working Description:
In this circuit the MAX 232 IC used as level logic

converter.  The  MAX232  is  a  dual  driver/receiver  that
includes a capacitive voltage generator  to supply EIA 232
voltage  levels  from  a  single  5v  supply.  Each  receiver
converts  EIA-232  to  5v  TTL/CMOS  levels.  Each  driver
converts TLL/CMOS input levels into EIA-232 levels.
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VII. SERVO MOTOR CONNECTION

A. Regulator circuit:
Voltage  regulators  comprise  a  class  of  widely  used  ICs.
Regulator IC units contain the circuitry for reference source,
comparator  amplifier,  control  device,  and  overload
protection all in a single IC. IC units provide regulation of
either a fixed positive voltage. The regulators can be selected
for  operation  with  load  currents  from  hundreds  of  milli
amperes to tens of amperes, corresponding to power ratings
from  milli  watts  to  tens  of  watts.  A fixed  three-terminal
voltage  regulator  has an unregulated  dc input  voltage,  Vi,
applied to one input terminal, a regulated dc output voltage,

Vo,  from  a  third  terminal,  with  the  second  terminal
connected to ground.

B.Switching circuit:
Then the PWM high pulse is given to base of the BC557
switching transistor. Now the transistor is switched OFF, due
to that collector and emitter terminal is open circuited. Q6
transistor  is  connected  with  the  Q5  transistors  collector
terminal.  When Q5 is  ON at  that  time Q6 will  OFF. The
servo motor speed will be varied depend upon the ON-OFF
pulses. 

VIII.IMAGE PROCESSING

A. BLOCK DIAGRAM
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The image processing technique is used to detect  the coin
which  is  inserted  in  the  coin  holder.  For  this  various
techniques  like  image  filtering,  segmentation  and
thresholding are used.

B. Image Filtering
Image filtering is used to:
-Remove noise 
-Sharpen contrast 
-Highlight contours 
-Detect edges

Image filters can be classified as linear or nonlinear. Linear
filters are also know as convolution filters as they can be
represented using a matrix multiplication. Thresholding and
image equalization are examples of nonlinear operations, as
is the median filter. Image filtering technique is used in this
project for the image of the coin.

C. Image Segmentation 
Image segmentation is the process of dividing an image into
multiple parts. This is typically used to identify objects or
other relevant information in digital images. There are many
different ways to perform image segmentation, including:
Thresholding methods such as Otsu’s method, Color -based
Segmentation  such  as K-means  clustering ,Transform
methods  such  as  watershed  segmentation  and  Texture
methods  such  as  texture  filters.  The  sementes  images  are
given as follows.

D.Image Thresholding Techniques
Image  thresholding  is  a  simple,  yet  effective,  way  of
partitioning  an  image  into  a  foreground  and  background.
This image  analysis  technique  is  a  type  of  image
segmentation  that  isolates  objects  by converting  grayscale
images  into  binary  images.  Image  thresholding  is  most
effective  in  images  with high levels  of  contrast.  Common
image thresholding algorithms include histogram and multi-
level thresholding.

Applications
The coin based mobile phone charger is very useful to public
for using coin to charge for the mobile phone in any places.
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IX. CONCLUSION
In this work a novel method of charging mobile phones with
coin  detection  using  robotic  haptic  arm  and  image
processing  method  has  been  designed  commuters  and
travellers  who  need  to  charge  their  mobile  phones  and
gadgets  immediately.  Now  days  the  necessity  of
communication is  very important,  so every person  having
cell phone but every time we cannot carry charger with us.
When we are going for long travel we may forget to carry
cell phone charger. At that time this project serves as a good
remedy.
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