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ABSTRACT: This paper deals with the design of automatic dual axis solar panel tracking system is used to change the
direction of panel and consume the maximum solar energy in the panel. These energies are stored in a battery and
distributed in smart grid. It is a simple and low cost and this tracker is constructed using the Arduino microcontroller.
The aim of the controller is to confirm the position of the panel continuously adjusted going along with the sun’s
position. Artificial intelligence is nothing but to think like a human to control the direction of the panel. The algorithms
which are used to identify theaccurate position of sun light intensity and change the direction.The controller handles
light dependent resistor sensors as the input sensor that senses the light intensity comes from the sun. The difference in
the resistance data are predicted by the artificial intelligence. After the prediction of maximum intensity the solar panel
will automatically rotate towards the direction with the help of servo motor.

KEYWORDS: Solar panel, Light Dependent Resistor (LDR), Artificial intelligence, dual axis solar tracking, Servo
motor.

I. INTRODUCTION

Nowadays, the non-renewable energies are decreasing due to the growth of the population. After decades, the
non-renewable energy is available to us in a very small quantity and slowly drops the rate. So, we are using more
renewable energy resources in our day to day life. We have possibility to save the non-renewable energy for upcoming
generations. Renewable energies like sunlight, wind, rain, tides which are called natural resources. Solar energy is one
the most important renewable energy resources which is plenty in nature generally in the world. The solar energy
comes from the sun, it converts the heat. Solar energy which converts the sun light into the electricity. Nowadays, the
panels are more popular. The position of the sun with respect to the solar panel is not fixed due to the rotation of the
earth. For an efficient usage of solar energy, the panel absorbs energy to a maximum extent and the energy stored in a
battery. Currently use the fixed solar panel to produce the electricity. The working of the solar system is described. The
panel made of the silicon and it placed on the rooftops or lands. The sunlight absorbed by the solar cells during the day
and evening. The energy from the cells, it generates the electricity and stored in a battery to use the house appliances.
In our project is automatic in this we use the artificial intelligence and it is a branch of computer science which is
capable of performing the task as the human intelligence.

II. PROPOSED SYSTEM

Solar power is the fastest growing renewable energy. In this proposed work is the implementation of dual axis solar
panel tracker to control and change the direction of the panel to maximize the output power. A dual axis tracker can
increase energy by tracking sun rays from switching solar panel in various directions. This solar panel can rotate in all
directions. This dual axis solar tracker project can also be used to sense weather, and it will be displayed on LCD. This
system is powered by Arduino, consists of servo motors, LDR sensor and LCD and also the Artificial intelligence
algorithms are included in the controller. In this proposed work the LDR act as sensor to sense the sunlight intensity.
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Initially give the Sv power supply to the controller. Power supply is applied to the implementation 230v is pass through
the circuit. It affects the entire system. So, here use the rectifier and regulator which are used to convert the ac voltage
to dc voltage and limit the fixed voltage below the 5v and passed to the controller. Artificial intelligence technique is
used to analyze maximum intensity from different LDRs and the data are stored in the data structure.
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Fig:1. Block diagram of proposed system

A. Arduino Microcontroller

Arduino Microcontroller is a open source microcontroller. It can be used in both software and hardware. It is easy to
use and for uploading the memory program in the Arduino. It consist of various pins and features for better efficiency.
In our project we use Arduino ATmega328 Microcontroller. This microcontroller has 28 pins. It has Electrically
Erasable Programmable Read Only Memory (EEPROM). This Arduino ATmega328 feature consists of advanced
architecture, good performance, and low power consumption. It operates at a range of 3.3V to 5.5V but we use 5V as a
standard. The program is uploaded on AVR micro controller attached on Arduino. This Arduino is used in automatic

process of solar panel tracker. The data from the LDR which are stored in the EPPROM. The figure arduino
microcontroller as shown.

Fig: 2.Arduino microcontroller

B. Light Dependent Resistor

LDR is also called as photo resistors. It is used to detect the presence of light or the level of the light. They provide
large change in resistance for the change in level of light. When the light falls on the LDR the resistance value is
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changed. This change in the resistance is based on many measures like magnitude. They are made from semiconductors
materials to enable to increase their light sensitivity. The semiconductor material used in this LDR is purely passive
elements because they do not pass through the PN junction and this separates them from the photo detectors.

LDR 3 (Left and Top) LDR 4 (Right and Top)
O O
O (@)
LDR 1 (Left and Bottom) LDR 2 (Right and Bottom)

Fig: 3. Position of LDR

The LDR is divided into four quadrants by the barrier. Top and bottom LDR is used to track the sun movement
South/North directions and the right and left LDR is used to track the sun in east and west directions. LDR values will
be equal in flat panel in this project the values may vary and the directions are accurate.

C. Solar Panel

Solar panel is a device which consists of combination of many photovoltaic cells. These photovoltaic cells are
used to convert the solar energy (or) sun light into direct current electricity. These cells use photons to have electricity.
The cells in the panel are connected one another in series to the desired voltage and they also connected in parallel to
increase amps. The performance of the solar panel is based on the time of day. Difference in current and voltage may
affect the performance of the solar panel. Solar panels are used in wide variety such as telecommunications, remote
sensing. The power in the solar panel is drawn from the battery to the inverter which converts the dc current to ac
current. Solar panel gives clean renewable energy to the users. The solar panel consist of different layers such as
silicon, phosphorous and boron. Phosphorous that provides the negative charge and Boron provides the positive charge.
The photovoltaic effect is the main process of the solar panel to generate the electricity. Here the photons from the sun
striking the surface of the solar panel which allows the electrons to pass through the panel. Solar panels produce
enough electricity to supply all of its power.

D. Servo Motor

Servo motor is a type of motor which is used for rotation. This motor is rotated with the greater precision. This
motor is used to rotate with an angle for the movement. The controller gives initially Sv to the motor. In this project,
the motor is used to rotate the panel. The controller gives the single to motor the panel will rotate towards the desired
direction either a clockwise or anticlockwise.

E. Artificial Intelligence

Artificial intelligence is a part of computer science advancement. It is a technique which can act on its own
and think on its own. This is a concept of creating the machine with the capability of thinking and acting rationally and
humanely. Al will behave same as human. It has many algorithms here we use Regression algorithm predicts the output
value based on input features from the data fed in the system. The go-to methodology is the algorithm builds a model
on the features of training data and using the model to predict the value for new data.
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Fig :4. Flow Chart of Regression Algorithm
III.SIMULATION RESULT

After running the program, the LDRs sense the light intensity and the Al is used to differentiate the values
which are collected from the LDRs. It changes the direction when the sunlight falls on the solar panel. For the
identification of panel rotation use LCD to display. When the value of the LDR 1 high, the panel rotates in east
direction. Then the value of the LDR?2 is high the panel rotates in west direction. Similarly, when the value of the LDR
3 high, the panel rotates in north direction. Then the value of the LDR4 is high the panel rotates in south direction. The
angle of the servo motor is changed during the rotation of the panel. This is shown in below diagram.

-
-

3]

o 16

‘sm>8 08

IR0 swewas | e T ) b
a - o =€ CBO e o6 0

Fig :5. Simulation result

IV. HARDWARE SETUP

In this proposed work is the implementation of hardware system to maximize the power output. The range of
battery used in the machine is 12v.The range of solar panel is 12v and the output of solar panel is 12 watts. Panel is
used to absorb the sunlight. LDR place a major role. It senses the light intensity when then sunlight falls on the solar
panel using four quadrant method. Artificial intelligence which has the many methods. In that reactive machine method
is used to predict and differentiate the LDR values. After the prediction of LDR values, the data are stored in
EEPROM memory. Arduino is used in automatic process of solar panel tracker. It operates at a range of 3.3V to 5.5V
but we use 5V as a standard. Then, Machine learning is used for the automatic process of the solar panel. It has many
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algorithms here we use Regression algorithm predicts the output value based on input features from the data fed in the
system for the automatic rotation of the panel. The go-to methodology is the algorithm builds a model on the features
of training data and using the model to predict the value for new data.Servo motor is a type of motor which is used for
rotation. This motor is rotated with the greater precision. This motor is used to rotate with an angle for the movement.
The controller gives initially 5v to the motor. In this project, the motor is used to rotate the panel. The controller gives
the single to motor the panel will rotate towards the desired direction either a clockwise or anticlockwise. Then LCD is
used to display how much voltage is generated by the solar panel.

Fig :6. Hardware Setup

V. CONCLUSION

In today’s world, need of an electricity is more in our day to day life. The proposed dual axis solar tracking
system will be reliable and accurate and maximize the output when compared to static and single axis solar tracking
system. It will be good and help us to improve the performance of the photovoltaic solar system in a simple way. In our
future research, we intend to concentrate on the following challenges to develop, design and realize a dual axis solar
tracking system for a large PV panel or a PV array and Make the dual axis solar tracking system as a connected object
by using internet of things (IoT) technology, which can offer several benefits such as the possibility of remote control
of dual axis solar tracking system and monitor the PV energy.
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