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Abstract- Solar panel has been used increasingly in recent years to convert solar energy to electrical energy. The solar panel    

can be used either as a stand-alone system or as a large solar system that is connected to the electricity grids. The earth 

receives 84 Terawatts of power and our world consumes about 12 Terawatts of power per day. We are trying to consume more 

energy from the sun using solar panel. In order to maximize the conversion from solar to electrical energy, the solar panels 

have to be positioned perpendicular to the sun. Thus the tracking of the sun’s location and positioning of the solar panel are 

important. The goal of this project is to design an automatic tracking system, which can locate position of the sun. The 

tracking system will move the solar panel so that it is positioned perpendicular to the sun for maximum energy conversion at 

all time. Photo resistors will be used as sensors in this system. The system will consist of light sensing system, microcontroller, 

gear motor system, and a solar panel. Our system will output up to 40% more energy than solar panels without tracking 

systems. 
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I. INTRODUCTION 
 

Due to the shortage of electricity, the mankind always 

looked for the most available and environmental friendly 

type of the electric power in the way of development. 

Renewable energy is an energy which comes from natural 

resources such as sunlight, wind, tides, hydro, biomass and 
geothermal, which are naturally replenished.  

 

Besides that, solar energy is one of the best power sources 

since it is available in nature and not generates any 

pollution in this world. It is the conversion of energy from 

sunlight into electricity and this process is known as the 

photoelectric effect.  

 

This renewable energy had been widely use and keep on 

improving continuously. Despite of solar energy being a 

good source of energy, it is needed to improve the 

methods to harness this energy.  
 

This can be achieving by using dual solar tracking system 

that has two degrees of freedom that act as axes of 

rotation. The axis that is fixed with respect to the ground 

can be considered a primary axis and the other axis that is 

referenced to the primary axis can be considered a 

secondary axis. 

 

Solar tracker is a device with the orientation of following 

the sun’s path to maximize energy capture. It helps to 

minimize the angle of incidence which will make a greater 
performance of Photovoltaic panel. A solar tracker can be 

completed with the presence of the PLC, Arduino UNO, 

Servo motors, Worm gears, Photo-sensors, Encoders, and 

Power Relays.  

A development of dual Axis solar tracker that has high 
efficiency and trace the maximum sunlight source to 

power the solar panel.  

 

We used light dependent resistor (LDR), two servo motor 

that are controlled by Arduino UNO to move the solar 

panel directly to the sunlight.  

 

II. SCOPE OF THE PROJECT 
 

There is the implanted programming segment where the 

Atmega 328 is modified utilizing the C dialect before the 

chip expelled from the Arduino board. The Arduino UNO 

was utilized for the coding. It is then utilized as an 

independent unit on a PCB amid creation and show. In the 

tropics, the sun position shifts significantly amid specific 

seasons.  

 

There is the outline of an information arrange that 
encourages transformation of light into a voltage by the 

light ward resistors, LDRs. There is correlation of the two 

voltages, and after that the microcontroller utilizes the 

distinction as the blunder. The servo engine utilizes this 

blunder to turn through a relating plot for the modification 

of the situation of the sunlight based board until such a 

period, to the point that the voltage yields in the LDRs are 

equivalent.  

 

The distinction between the voltages of the LDRs is gotten 

as simple readings. The distinction is transmitted to the 
servo engine and it in this way moves to guarantee the two 

LDRs are an equivalent slant. This implies they will get a 

similar measure of light. The method is rehashed for the 

duration of the day. 
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III. METHODOLOGY 
 

The circuit of the solar tracker system is divided into three 

sections. There is the input stage that is composed of 

sensors and potentiometers, a program in embedded 

software in the microcontroller and lastly the driving 

circuit that has the servo motor. The input stage has four 

LDRs that are so arranged to form a voltage divider 
circuit.  

 

A C program loaded into the ATmega 328P chip of the 

Arduino Uno forms the embedded software. There is a 

wooden frame that houses the components. The three 

stages are designed independently before being joined into 

one system. This approach, similar to stepwise refinement 

in modular programming, has been employed as it ensures 

an accurate and logical approach which is straight forward 

and easy to understand.  

 
This also ensures that if there are any errors, they are 

independently considered and corrected. 

 

IV. SOLAR TRACKER 
 

A solar tracker is a perfect tool for track the path of the 

sun from east and west during daytime. Usually solar 
tracker is classified into two group i.e. i) Single axis solar 

and ii) dual axis tracker.  

 

For a conscientious line of longitude, every day sun moves 

from east to west on a fixed solar path. However, the sun 

moves through 360 degrees north and south throughout the 

seasonal revision. In our proposed model we have 

partiality to use micro controller based dual axis solar 

tracking system. The angles of occurrence of sun beam are 

going to be 0°. We use light dependent resistors (LDR) for 

trace intensity of the light of the sun.  

 
LDR incessantly monitor the solar emission and this data 

is transferred to the servo motor via micro-controller. 

Where the intensity of sunshine is highest the servo motor 

moves the panel that direction. Our proposed model is to 

calm the ability expenditure and make the highest use of 

solar power generation.  

 

The main plus point of our proposed model is that we use 

two servo motor. In order to control two motor, system 

desires a lot of power. Within the projected model we tend 

to don’t use two servo motor at the same time. At the 
preliminary stipulation two servo motor begins running.  

 

Since the sun change its location, device detects the 

position of the sun and it takes four minute. When the sun 

moves from east to west, second servo motor can stop 

working which situated in vertically in the solar tracker. 

The second servo motor will begin running if through the 

sun moves to the north or south position. The second servo 

motor won’t run if there’s no seasonal change. The 

movement of the solar panel towards in vertical and 
horizontal on azimuth and altitude angle is taken as a 

reference. The solar elevation approach is distinct for the 

reason that the angle located stuck between the horizontal 

and as a result the line linking to the sun.  

 

At nightfall or break of day distance from the ground 

approach is 0° and formerly the sun is at the pinnacle the 

height above sea level angle relics 90°. “Fig. 1,” shows the 

position of the sun over the year. 

  

 
Fig 1. The different position of the sun over the year. 

 

V. EXPERIMENTAL SETUP 
 

The proposed tracking system can track a lot of daylight in 

actual fact by PV panel rotation in different axis. In dual 

axis system we can track the sun in four directions as a 

result we can achieve more energy from the solar panel. 

During this emerge, we are able to incarcerate additional 
sun rays. Movement in two axes is explained with the 

assist of “Fig. 2,” that’s explaining basic plan in the rear 

dual axis tracking 

  

 
Fig 2. Dual axis tracker. 
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The dual-axis in service is as good as to single axis 
however it captures the solar energy more productively by 

rotating within the horizontal as well because the vertical 

axis the likely anticipated for dual axis tracker is shown in 

“Fig 3,”.  

 

4LDR sensors, 2 servo motor and Arduino microcontroller 

consists our proposed system. One rest of sensors and one 

motor is used to incline the tracker in sun’s east – west 

route and the other rest of sensors and also the other motor 

that is mounted at the base of the tracker is used to tilt the 

tracker within the sun’s north-south route.   

 

 
Fig 3. Proposed model. 

 

The servo motor is performing operate to following the 

path of the sun. This two servo motor and four LDR 

sensors are interfaced with a microcontroller that’s 

scheming servo motor on the base of sensor’s input. Sun 
light sense by LDR sensors and send a signal to Arduino 

microcontroller. The microcontroller received signals from 

LDR sensors and its deciding rotation direction of servo 

motors. Dual Axis tracker solar tracking system explained 

with the help of block diagram shown in “Fig. 4”. 

 

 
Fig 4. Block diagram of overall system. 

The block diagram is showing that LDR sensors once 
sensing the sunshine forward the signal to Microcontroller. 

The microcontroller is a logical device that’s enchanting 

dealings on the root of sensor put in and starting the motor 

driver’s track consequently.  

 

Assume if the sun changes its individual locality and go 

from east to west, it’ll cause light absorption to vary on 

one sensor as related to different one. On the base of light 

intensity feature on sensors, the controller starts driver 

circuits and moves servo motor to new positions wherever 

light falling on sensor pairs is same. The same method can 

maintain it up with a change in sun’s locality surrounded 
by the sky.  

 

As a result, this proposed model is able to capture 

supplementary sun rays and system’s solar energy 

conversion capability is greatly superior. How control 

algorithm is performing gesture assessment and is that the 

key deciding constituent which shows it in “Fig. 5,”. 

When it collects data from LDR sensors then main 

algorithm is starts. Sensors productivity is analogue that’s 

stimulated to digital signals.  

 
This serviceable task is performed using analogue to 

digital converter (ADC). Digitized signals are forwarded 

to Arduino microcontroller.  

 

After collecting digital signals, it decides relating to the 

movement direction and steep angle of servo motors. 

Control algorithm is viewing that Arduino microcontroller 

drives servo motors as long as sensor light sensing is not 

equal to one another and if sensor signals are equal. It goes 

to start of the algorithm.  

 

 
Fig 5. Control Algorithm. 
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This methodology is incessant till light falling on detector 
pairs is equal and PV panel is adjusted in a position for 

optimum power. The voltage generated by the solar panel 

is assorted and desires to be synchronized. A regulator is 

often used for the solar panel which may regulate the 

voltage coming back from solar panel. For this principle, 

supply is provided by generated solar energy.  

 

There is no need to give exterior power supply that makes 

our system economical and cost effective too. The 

purposed model can also use as an impartial system by 

introducing battery storage and proper supervision of 

storage system. Battery storage is controlled by the 
thought of generated voltage. Charging and discharging 

events for storage are electing the idea of generated 

voltage. 

  

VI. HARDWARE IMPLEMENTATION 
 
We tend to return to the hardware implementation of the 

planned model. We have implemented the planned system 

a lot of and final hardware model is shown in “Fig. 6,” For 

sustaining of the hardware we tend to devise a support 

model that is shown in “Fig 6”. 

  

 
Fig 6. Hardware Model. 

 

1. Solar Cell: 

A photovoltaic cell, regularly known as a sun based cell, is 

the innovation utilized for transformation of sun oriented 

specifically into electrical power. The photovoltaic cell is 

a non-mechanical gadget made of silicon amalgam. One 

cell can however deliver just 1 or 2 watts that isn't 

sufficient for generally machines. Execution of a photo 

voltaic cluster relies upon daylight.  

 

Climatic conditions like mists and mist essentially 

influence the measure of sun oriented vitality that is gotten 
by the exhibit and in this manner its execution. The vast 

majority of the PV modules are in the vicinity of 10 and 

20 percent effective.  

PV panel used for hardware accomplishment is 36-watts 
and it’s of mono crystalline type. 

 

2. Arduino Uno: 

The Arduino Uno is a microcontroller board in light of the 

ATmega328 (datasheet). It has 14 computerized input/ 

yield pins (of which 6 can be utilized as PWM yields), 6 

simple information sources, a 16 MHz artistic resonator, a 

USB association, a power jack, an ICSP header, and a 

reset catch. It contains everything expected to help the 

microcontroller; basically interface it to a PC with a USB 

link or power it with an AC-to-DC connector or battery to 

begin.  
 

The Uno contrasts from every previous board in that it 

doesn't utilize the FTDI USB-to-serial driver chip. Rather, 

it includes the Atmega16U2 (Atmega8U2 up to variant 

R2) customized as a USB-to serial converter. PIC 

microcontroller is used for controlling purpose that is less 

complicated to use as compared to microcontroller 

ATMEL family. 

 

3. LDR (Light Dependent Resistor): 

The least difficult optical sensor is a photon resistor or 
photocell which is a light touchy resistor these are made of 

two kinds, cadmium sulphide (CdS) and gallium arsenide 

(GaAs). The sun tracker framework outlined here 

utilizations two cadmium sulphide (CdS) photocells for 

detecting the light. The photocell is a latent part whose 

protection is contrarily relative to the measure of light 

power coordinated towards it. It is associated in 

arrangement with capacitor.  

 

The photocell to be utilized for the tracker depends on its 

dim protection and light immersion protection. The term 

light immersion implies that further expanding the light 
power to the CdS cells won't diminish its protection any 

further. Light power is estimated in Lux, the brightening 

of daylight is roughly 30,000 lux 

 

4. Servo Motor: 

 

Table 1. Component Rating. 

 
 
Servo motors are used for various applications. They are 

normally small in size and have good energy efficiency. 

The servo circuitry is built inside the motor unit and 
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comes with a positionable shaft that is fitted with a gear. 
The motor is controlled with an electric signal that 

determines the amount of shaft movement. 

 

Details of PV Panel ratings, LDR sensors and servo motor 

ratings for our hardware design are enlisted table 1. 

 

VII. TESTING RESULT 
 

Table 2. Fixed panel Module. 

 
 
Hence from Table 2 and Table 3 it can be seen that the 

dual axis solar tracker module is better than fixed solar 

module. The Data is acquired during the day time from 

8:00 AM to 6:00 PM and considerable difference can be 

seen in the tables. 

 

Table 3. Dual Axis Module. 

 
 

VIII. CONCLUSION 
 

Double hub tracker flawlessly lines up with the sun 
heading and tracks the sun development in a more 

productive manner and has an enormous execution 

change. The test comes about plainly Show that double 

pivot following is better than fixed hub and even better 

than single hub following and settled module frameworks. 

Power Captured by double hub sun based tracker is high 

amid the entire perception day and age and it augments the 
change of sun based irradiance into electrical vitality yield.  

 

Dual axis tracking increases energy by about 40% of the 

fixed arrays. With a lot of works and higher systems, we 

tend to believe that this figure can raise more. 
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