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ABSTRACT

Background/Purpose: Mobile phone industry is a booming industry in the market in the
present times. This industry is growing tremendously not only in urban areas but also in
villages. For communication and other various purposes people use Mobile phones. Hence
the usage of mobile is much more that before ten years. In urban areas there are many
resources available for charging but in rural areas most of the time charging facilities are
unavailable and load shedding causes a lot of problems. Sometimes the battery becomes low
during conversations or even an important transaction, and an urgent charging becomes
necessary.

Objective: The major objective of this work is by inserting a coin in public places, one can
charge the mobile phone. It will be helpful for the people who are suing mobile phones outside
their homes/offices, need to use the coin based mobile phone charger to charge the mobile.
To transmit and receive the IR (Infrared) signal, an IR transmitter and IR receiver will be used
at the receiving end. A coin needs to be inserted between IR transmitter and receiver, which
will change the polarity of the pulses in Signal Conditioning Unit (SCU) input. To activate
the 230V charger, the relay will be ON and then the charger is used to charge the mobile
phone.

Design/Methodology/Approach: Coin-based Mobile charger using solar tracker designed
to provide a completely different service to people staying in rural areas. For controlling
applications, 8051 microcontroller-based circuits used for programming. Power grid is the
used for charging and the energy obtained from the sun is used when grid power is not
available. MATLAB is utilized for coding to find the edge of the coin comparing it to the
image clicked by the camera and to avoid coin duplication

Findings/Results: A simple and effective mobile charger has been implemented, which allow
users to charge their phones in an emergency in public areas. This device uses very few
components with a microcontroller 8051-based circuit. Usage of stepper motors allows
accurate sun tracking. After reviewing the data, it was discovered that it is possible to capture
good volume of sun energy when compared with fixed panel system. This method is more
efficient, less costly and easier to use.

Conclusion: This work uses solar power as solar energy and generates more energy for free
of cost. This system also uses external grid power in the absence of solar energy which will be
helpful in the rural areas since villages face load shedding most of the time.

Paper Type: Research paper on the success story and contributing factors of coin based
mobile charger using solar system.

Keywords: Mobile Charger, Solar Power, MATLAB, IR Transmitter, 8051 Microcontroller.
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1. INTRODUCTION :

Mobile phones are necessity now. Gone are the times when mobile phones were considered as luxury.
Mobile phones are used for communication and for various purposes like bank transactions, gas
booking, online payments, purchases, in fact everything that was being done physically outside the
house is possible using a mobile phone. This leads to a major issue that is the usage of battery. Carrying
a power bank is bulky and not dependable for a long time. Hence charging the phone is the utmost
necessity now. If a person forgets to charge the phone before going out or is deprived of charging due
to power failure at home, he is in a big problem. As simple as receiving the OTP during a bank
transaction to making major usage of the phone, a charged phone is always a confidence for the user.

This system is designed to charge a mobile when the mobile gets connected to a charging point in
public. Initially a coin needs to be inserted. According to the type of coin the mobile will be charged
and the percentage of charging will be shown. The Indian currency coins are utilized in this system.
Based on the no. of coin inserted to system, number of mobiles can be charged at the same speed [1].

To avoid duplication of coins, a camera is used to take image of the coin and the same will be compared
with the existing database. If a correct coin is detected with the match of the database, the mobile gets
charged, otherwise it will display a message to insert the correct coin on the LCD screen. When the
user fixes his mobile to the adopter and insert a coin, then, the phone gets a a micro-pulse for charging,
because it will depend on the currency to notify the percent of charge that the battery will get. Using
image processing, the duplication of coin can be avoided.

For monitoring the mechanical movement of the solar panel, a stepper motor is used and LDRs are
placed as the architecture of the proposed system. Depending on the movement of the sun, the intensity
of the LDRs will change. If the light intensity of LDR is found to be less at any point of charging, then
the stepper motor rotates where the LDR intensity less, finds the location of maximum energy of the
sun while the ADC displays the reading with respect to the value of LDRs [2][3].

It is clear that the alternative sources of energies are spreading over the world [4]. Sun is one among
the base for various energy, the light energy has an amazing charge. This light energy will be converted
into electrical energy with this solar panel. The productivity can be improved by setting it towards sun
direction [5]. The designed system offers a consistent and inexpensive for aligning a solar panel with
the sun. Sun tracking software and simple circuit of microcontroller 8051 is used and the entire power
is stored in lead-acid batter.

Now people are comfortable to use the smartphone, which offers latest technologies with best
functionality like our personal computers [6]. These phones provide us advanced features namely
internet, instant messenger and email facility et. Because of the huge growth in technology day by
day, our needs also increasing and becoming more and more sophisticated, hence we need speed,
guality and effectiveness [7]. All these features need to be combined in one place and small size. The
life of the battery may not be matched with the new smart phone. Buying a phone is totally depending
on the customers wants and needs.

It is fact that most of the consumers take their chargers along with them or some of them find in an
airport terminal or in retailer etc. This need consumers to approach an outlet and they need to wait for
long to charge their mobile phone. The designed charging system are mere band aids to the issue at
hand. This system helps consumer to charge wherever they want. It is a general problem, sometimes
battery gets discharged in the middle of the communication especially in important times. The
designed system overcomes this issue.

The coin needs to be inserted into the insertion slot, then the system detects the coin with the help of a
sensor. The mobile will be connected to the charging plug and starts charging with the help of this
system.

Initially, when the phone is inserted, the coin is needed to be kept in the slot, it compares the images
of the coin with the existing database. If it finds new coin, then it will show on the LCD. Then the
mobile will be connected, then charging starts and it depends on the value of the coin. Based on the
value of the coin the charging can be Increased. This system can recognize coins of rupees 1, 2, 5 and
10. The LDRs rotates based on the suns energy and obtains maximum sunlight.

Keil programming is used to design the system and installed into the microcontroller by using Flash
Magic and MATLAB is used for coin detection. During the night when it is dark or in rainy season, it
can be connected to an external power supply also. The system works in both the conditions.
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2. OBJECTIVES OF THE STUDY :

(1) To study the use of coin-based method to charge mobile phones in public places.

(2) To analyse the effectivity of usage of phones outside without the charging condition.

(3) To study the IR (infrared) transmitter and receiver in signal transmission.

(4) To research the effectiveness of inserting a coin between the IR transmitter and receiver.

3. LITERATURE SURVEY :

The designed system is unique and can be installed in rural/semi-urban areas. It can be used as people
as utilities in public places. This system uses microcontroller, which countdown time for a3 minutes.
With the help of LCD display the completing time and actual time left will be showed.

Where the electricity supply is not available all the time and not possible to access grid power, then
this system is very helpful. This system is very flexible to use. User need to fix his mobile phone into
adopter and placing a coin.

This product works based on the according to the coding written in the 89c51 microcontroller IC. The
detector finds the coin and the input is given to the controller. Atmel89c51 microcontroller is used and
the charging time period is calculated by using Atmel 89¢51 microcontroller.

The survey is executed to know the similar type of work done so far. It is found that, the solar
energy/power used to dry or preserve things from ancient times. Vedic literatures also say that, the use
of flying machines is powered using the sun [8]. Many research works carried out in designing solar
cells. These solar cells and kept in an arrangement to get the required power. P-n junction
semiconductor devices doped with ‘n’ type phosphorous on the top and ‘p’ type boron on the base.
When PV cell kept in the sun, then photons of light strike the electrons and helps to knock p-n junction
free of their atoms. Electrons attracted to the positive charge and repelled by negative charge and then
connecting wires between the junction the electricity pass in them [9].

Generally, the solar panel faces in one direction as it does not get enough rays of the sun to generate
energy [10]. The maximum power optimization will be done to receive more energy from the sun by
using LDR. A servo motor is connected through the solar panel. This unique system is helpful where
unavailability of grid power [11][12]. Once the user plug in mobile phone into adapter and place a
coin, the phone, it charges with micro-pulse. The charging capacity will be displayed with the pre-
defined values. User can continue charging by placing a greater number of coins placing one after the
other. As number of mobile users increasing day by day in rural areas, this product is helpful for the
common public. For controlling applications, a suitable microcontroller is programmed and this
system is very compact and lightweight as well.

In case of absence of solar power, the power grid is utilized to run this system. Two different axis
tracking mechanism are available. Single-axes tracker follows the sun’s east-west movement, whereas
two-axis follows sun’s altitude angle. A tracking system follow the sun with some specified degree
of accuracy and return the collector to its original position at the ned of the day. The conventional sun
trackers have a closed-loop control system function, whereas this product can be used with peak power
positioning [13]. Operational Amplifiers are used in these types of systems.

4. METHODOLOGY :

This solar based charger system converts light energy into DC current for a range of voltage for
charging purpose [14][15]. A coin insertion slot is a machine-driven space is attached with electrical
triggering. Following figure-1 explains the step-by-step procedure of the system.

User can start the system by placing the coin

IR sensor detect the inserted coin

If detected, then charging will start, otherwise refund the coin.

User connect the charger to mobile

If more coins added to increase charging.

AN NN NN
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Relund
Box

Charging

Key Key

Charge
Complete

Fig. 1: Working of the system

The different sessions implemented for the implementation of this work as follows:
Input & Controller:
A sensor controller, a keypad, a collector and a refund box is fixed in this part. In the beginning, the
user inserts the coin then it is checked by a sensor. Sensor is nothing but a load cell, mostly used for
digital weight machine. Load cell detects the coin weight and generates some values in terms of
voltage. ADCs output is given to the controller; the ADCs value is checked with already stored coin
value. If the value does not match then the alarm rings and a message is displayed as “coin duplicate”
on LCD display and coin outside by refund box. If coin is original, then message display “coin original”
on LCD display and coin collected by collecting box. Controller is a main part of this work. It controls
the relay by applying gate pulse, operate DC motor using relay and driver IC and operate stepper motor
by programming. All programs will be executing in Keil Uvision 4 and the circuit is run on Proteous
simulation. Charging time is 45 minutes as per Rs. 5. Cost of electricity and miscellaneous cost
includes the Rs.5.
Output Unit:
Charging probes and collecting box are including in output unit. When the coin is detected and user
selects any option Ex. Press 1 for mobile charging then 1% relay is ON for 30 min. After 30 mins
charging automatically puts OFF.
The system is designed by using an IR transmitter and receiver for sensing the coin. After placing the
coin, it cuts radiation for a second. When it gets interrupted, the receiver gives the pulse output to the
SCU. Here comparison of input signal and reference voltage are done. If the sensor input exceeds
threshold value, the output value is high. The obtained output is fed to the inverter circuit to invert the
pulse to low. This converted low pulse is given to 555 timers as a trigger input. As soon as trigger is
received, the output from this is used to trigger the realia for pre-defined interval.
Algorithm for mobile charger
* Start
» Coin Detection. If correct coin is detected, then the coin goes to collection box and switch
is ON. And if incorrect coin is detected this coin is go to the refund box and stop the
process.
*  When switch is on for the charging then charge the Phone (At a time we can connect three
to five phones).
*  According to the coin battery will charge up to some percentage.
*  Once charge the battery up to the given percentage it will stop charging.
Charge Mobile (coin)
Input: Coin.
Output: Charging......
Process:
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Display “Please insert coin”
If (valid coin) //

Coinval=the value of the coin.
LCD displays “Charging”
}

else
The coin back to the slot.

Input operations will be carried out in the system are:

With the use of MATLAB source code, the output for coin detection output can be seen here. The
following figure 2 below displays the input consists of ‘get live’, ‘Read Image’, ‘process’ parameters.
It consists an image of coin live called ‘get live’, for reading the image ‘Read Image’ and to compare

with originally stored image it uses ‘process’ parameters to send the output.

M= Fipdlnpul
e IMOge

Fig. 2: Input Image to be taken for Detection

In figure 3 below, shows the image taken by the camera and gives the result “Metric Closer to 1
Indicates the Image is Perfectly Round”.

Dagingl Imege

Fig. 3: Image for detecting shape of the coin

Figure 4 tells us the MATLAB platform for edge detection where according to the edge of the coin
its size we can find out the coin prediction where the density and weight can be used to find the coin

correctly.
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Fig. 4: Coin Edge Detection

Below in figure 5 one can see that the input image taken by the MATLAB platform to detect the real

image test to test its originality as the MATLAB used to compare the size of the coin followed by the
image captured.

Fig. 5: Input Image

The image of a coin taken by the web camera that is attached to the system. As we take the images of
the coin to test the originality from all the dimensions possible is shown in figure 6.

'@

T |

Fig. 6: Original Image Taken by the Camera
MATLAB code utilized for detecting the edge of the con with comparing to image clicked by the
camera. Here we can see that the camera image along with comparison to detect the con's edge by

comparing it to a picture captured by the camera. The camera image, as well as a comparison in the
source code shown below.
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Fig. 7: Edge Detection Comparison with camera
In this figure we can see the comparison of the edge detection of the coin is being calculated where
we compare the thickness of the coin. The thickness of the coin helps us to find about the originality
of the coin.
Different types of phones with different capacities:
Here are different types of devices with different capacities available. It is known that the battery ranges
of all the devices vary according to their capacities by using in this system. In the given devices the
devices when gets completely charged a signal is send indicating that the device is about to get charged
completely. So, these are some of the devices with different battery capacities shown in table 1 below.

Table 1 : Charging Capacities of various brands

No. Device Brand Charging  (Max) | Charging
Voltage (V) (Maximum)
Current (oh)

1 Nokia 4.8 1500

2 LG 55 2100

3 HTC 5.5 1800

4 Panasonic 3.7 1200

5 Black Berry 3.7 1300

6 Samsung 5.7 3400

7 Sony 4.8 900

The components used for this system are soldered on a PCB. Testing of regulator circuit is performed
by connecting voltage between 8V and 18V as the input to voltage regulator. It is observed that the
output is constant and the value of the voltage between 4.55V and 5.25 V. The circuit woks efficiently
for this value. After testing, the negative output of the regulator is connected to the -ve of USB, positive
to +ve point of the USB port. At the end solar panel is connected to the input of the voltage regulator.
During testing it is observed that 5V output voltage during sun light. This is the ideal voltage to connect
the mobile phone for charging.

The charging is depending on coin inserted. According to diameter of coin, image of coin the battery
will charge. That images store in database of system hence we can find the originality and the battery
will charge.

5. RECOMMENDATIONS AND CONCLUSION :

A simple and hand efficient mobile charger is implemented and it helps consumers to charge their
phones in public places when they are away from their home/office. This product designed by using
minimum number of components with the microcontroller 8051 and a stepper motor to enable exact
chasing of sun. After texting, it has been shown that the sun tracking systems can collect maximum
energy than a fixed panel system with improved efficiency.
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The hardware setup for coin based mobile charger using solar tracking system shown below, this setup
contains following hardware parts: LDR 1, LDR 2, ATMEL 89c51 Microcontroller, Stepper Motor,
LCD Display, Motor Driver, Solar Panel, Battery, Coin Detected IR Sensor, Power Supply Unit. The
hardware is as shown below in figure 8.

Fig. 8: Experimental Setup

Working:
At the end the working of the system can be expected as follows:

v User insert coin

v IR sensor detects the coin

v'If the inserted coin is correct, then LCD display OK, otherwise returns to refund box

v Display the Selection of mobile for charging
The mobiles phone can be charged in either way

1. Input power from Solar energy
2. From the regulated power supply of 230V will be stepdown to 12V using transformer.

In this work the microcontroller plays very important role and it works based on the instruction received
by IR sensor. All the processes of the controller and relays displayed by LCD. Mobile charger pin is
used to connect the mobile for charging. The amount for charging is calculated based on the number
of coins inserted and mobile gets charged.
The system designed is very effective, secured and unique as it runs on solar energy. This system can
be used for Televisions also with little modification. As the system uses intelligent tracking of solar
energy, it utilises solar power which is essential in today’s life. During summer season it can work
significantly. Rural public will get benefit from this system as they won’t get electricity most of the
times.
70% of the world’s population uses mobile phones hence this system is useful to them since
communication is becoming a vital part of human lives. Many times, it is not possible to carry mobile
charger; if mobile discharges and any important work needs to be done using the mobile and charging
sources are unavailable then this system is extremely useful.
This system uses solar power, which is also another major advantage because solar energy is a free
source and generates more energy. This system also uses external grid power which comes into effect
when solar energy is unavailable. Mostly, in rural areas this system is useful due to the problem of lack
of regular electricity.
Solar energy is used in this project since it is a free source of energy that generates more energy at no
expense. In the event that solar energy is absent, the system also uses external grid electricity. This will
be beneficial to rural areas, as villages frequently experience power outages.
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