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ABSTRACT 

 

Solar panel has In recent years, it has become more common to use solar energy to 

generate electricity. The earth receives 84 Terawatts of energy, while our planet uses 

only 12 Terawatts daily.  To get the maximum The solar panel should be oriented 

towards the sun in order to receive the maximum amount of energy. When the solar 

panel is positioned towards the east it produces its maximum power only in the time 

period of morning to afternoon, after that the sun goes to the other side of the panel 

and the solar panel will not produce its maximum efficiency.  The aim of this project is 

to create an automated tracking device that can determine the sun's location. The 

monitoring device keeps the solar panel perpendicular to the sun at all times for 

optimum energy consumption. We use IR sensors to find the maximum power 

producing side, and an ARDUINO to control the sensors. Then a 10rpm motor is used 

to rotate the solar panel. This will help the solar panel to produce it’s maximum output 

at all the time.  Our The system can produce up to 40% more energy than solar panels 

that do not have tracking systems. 
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CHAPTER 1 
 

INTRODUCTION 

Environmentally friendly power is energy which begins from characteristic source like 

daylight, tides, wind downpour, wave and so on Sunlight related the energy that comes 

as a result of sun rays a specific type of energy.sun powered radiation. Sun based 

energy is an extremely huge, limitless wellspring of energy. Today sun powered energy 

is the major eco-accommodating and contamination less technique for creating the 

power. The earth's resistance to the sun's force is approximately 1.8*1011MW, which 

is a massive number of times greater than the current consumption rate of all business 

fuel sources on the planet. The fundamental goal of this paper is to improve sun 

powered tracker. Sun oriented Tracker is gadget that allows you to keep track of your 

location. follows the development as the sun moves from east toward the west daily. 

Utilizing sunlight based trackers upswings the measure of sun powered energy which 

is gotten by the sun oriented energy gatherer and builds up the energy yield of the 

warmth/power which is created. The sunlight based tracker can be utilized for in excess 

of a couple of utilizations, for example, sun oriented day lighting framework, sun based 

cells and sun powered warm clusters. The business tirelessness of sunlight based 

tracker is rise sun powered board yield, most extreme productivity of the board, ready 

to grap the energy for the duration of the day. 
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                                               CHAPTER  2 

  

                                       LITERATURE SURVEY 

Aditya sawant , Sourav Joshi, Designment of automatic solar tracking system 

(2016) 

Second Worldwide Meeting on Mechanical Mechatronics and Robotization In this 

article, we set forward another technique for designment of the programmed global 

positioning framework of sun based energy dependent on one-chip PC and 

independent force. The technique utilizes silicon photograph cell and store power 

gear's as force; Hardware revolving actuator changes the heading of sun based board 

naturally as indicated by the bearing of the daylight, follows the sun consequently and 

improves the utilization proficiency of the sun based proficiently. 

siddharth makhija , Aishwarya khatwani , Design and implementation of two axis 

solar tracking system (2017)    

Ninth Worldwide Sustainable power Congress (IREC) The fundamental objective of 

expanding the productivity is to get the greatest force from the sun oriented board. The 

task is to plan and execution basic and modest cost sun oriented tracker framework 

with two tomahawks (azimuth point just as height point) utilizing Light Ward Resistor 

(LDR) with genuine measurements the venture made out of sunlight based board, two-

engine satellite dish and swiveling appendage.An electronic circuit and an LDR  

module. This venture is contrasted and fixed sunlight based board and the outcomes 

showed that sun oriented highr tracker yield power than the sun based board. Task are 

separated in 2 section equipment . Equipment side is commonly made out of sun 

oriented boardtwo DC engines, a gearbox, and an LDR sensor module The electric 

circuit to be the second component. The detection of the sun's location was carried out 

in two stages in this study. The first step, or direct detection, was carried out using a 

collection of LDR yield adjusting to control the azimuth and elevation points.The second 

point is that, whether the climate is shady, stale, or rainy, the global positioning 
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framework come to a halt. however as indicated by Kelly cosine connection the force 

will diminish as per this climate since we had around ten to fifteen stormy days that 

consistently two to four hours shady also downpour.Energy extricated from photovoltaic 

or sun oriented authority relies upon sunlight based illuminance. For greatest extraction 

the sun based gatherer board ought to consistently be typical to the occurrence 

radiation Sunlight based trackers moves the sun based authority to to keep an eye on 

the sun way and the direction of sun based authority at ideal slant point. Sun based 

global positioning framework improves significantly energy productivity of photovoltaic 

board. A programmed double pivot sun powered global positioning framework is 

planned and created utilizing Light Ward Resistor and DC engines on mechanic 

construction with the course of action.Outcomes showed in the programmed sun 

powered global positioning framework is more solid. 

Aayush sharma , Varun Vaidya, Automatic sun tracking for the enhancement of 

efficient of solar energy system(2017) 

Worldwide Gathering and Utility Display on Environmentally friendly power Energy for 

Manageable Turn of events (ICUE)Energy is the excellent part for the improvement of 

a country. Tremendous measure of petroleum derivatives, viz. coal, gas, oil, and so 

forth are extricated, changed over, dispersed and devoured by the general public on 

everyday schedule for different exercises. The restricted supply of petroleum products 

and its outcome as a dangerous atmospheric devation constrained researchers to 

tackle energy from nonconventional assets. Sustainable power, like sun oriented, wind, 

geothermal, sea tsunamis are the best demonstrated wellsprings of energy. Sun based 

energy is quite possibly the most plentiful and modest assets among these. Sunlight 

based energy is changed over  energy with the assistance of photovoltaic sun oriented 

boards. Sun based energy is augmented when the sunrays fall opposite on the board. 

The inflexible fixed sort traditional sun based boards have limitation to get greatest 

sunrays due to changing point of frequency. Programmed sun global positioning 

framework is the answer for tackle greatest sun powered energy by pointing toward the 

sun entire day. 
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 Zhao xianlin ,sun yuwen, Forest fire prevention with all weather solar tracking 

system(2018) 

The observing gear of timberland fire avoidance typically needs all-climate supply of 

electric force. However, the vast majority of sun oriented force frameworks applied in 

backwoods fire anticipation utilizefixed-mounted sunlight based boards. This issue 

brings about low productivity of power age. Along theselines the zone of sunlight based 

boards needs to increment to satisfy power need of the gear. An all-climate 

programmed sun powered following strategy was proposed, which consolidated the 

photoelectric identification and the sun based direction following modes. The technique 

utilized a daylight power sensor to gauge climate conditions first and foremost. At that 

point it used a sun powered position sensor and a sun oriented direction calculation to 

decide the progressions of sunlight based position. At long last, extraordinary following 

models were taken  sun in radiant, overcast and blustery days. Through reproduction 

analyzes, this technique could adequately decrease the effect of climate change and 

guarantee to  sun steadily and precisely all climate. 

 Krishnan , K.Sathyasekar, Design of automatic solar tracking utilization (2019) 

This paper gave a specific portrayal of a following and fixation framework for sun 

oriented energy usage. A multi-glasses focus and following photovoltaic framework is 

planned. An exploration on the racking and focus framework for sunlight based energy 

use was made. A global positioning framework dependent on the hypothesis that 

sunlight based can be accumulated relying upon plane mirror reflecting was set up. 

Also, a carry out task of racking and focus framework for sun oriented energy use was 

advanced. Equipment and programming of the racking and fixation framework for sun 

powered energy use was planned. Incorporate of: the plan of rationale circuit control 

module, the plan of AC-electromotor driver module the plan of temperature identifying 

module. The consequences of the sort troubleshoot. 
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                                                       CHAPTER 3 

 

                                           EXSITING SYSTEM 

 

In the given below it indicates the exsiting system 

 

• It starts everyday facing the wrong direction from the site of sun so losing 

the site of the sun the power consumption will be very less in that time 

period  

• it faces the direction of west and loses the sight of the sun rays, as we all 

now the sun rises from east to west so the panel must be in the east 

direction on initially so that we can get more power as soon as the sun 

rises in the east. 

• Thus the panel reposition itself from west to east and consumes a lot of 

time where at that time we can consume a lot of power 

• it takes time to reorient the panel from west direction to the direction of 

east, thus is an major drawback or we can say this as an major problem 

so that we loose a lot of power at this time period so this affects the whole 

efficiency of the solar tracker.  

• The exsiting has motor less so it can rotate the panel only at 0 to 180 

degree ,but the proposed methodology is motored and it can rotate upto 

0 to 360 degree 

• Thus these drawbacks must be corrected and the panel must be made to 

face the east direction initially so that the efficiency of the solar tracker 

will be more 
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                                                CHAPTER 4 

 

                                         PROPOSED SYSTEM 

 

• The proposed arrangement for this project is to design a programmed GPS that 

can determine the location of the sun. 

• At all times, the global positioning framework will rotate the solar-powered board 

in the opposite direction of the sun for maximum energy consumption. We use 

IR sensors to find the maximum power producing side, and an adruino to control 

the sensors. 

• Then a 10rpm motor is fixed to rotate this panel. This will help solar panel to 

produce it’s maximum output at all the time. 

• Our framework will yield up to 40% more energy than the sun based boards 

without global positioning framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

                        Fig : 4.1 :  Blockdiagram of proposed system 
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4.1 HARDWARE REQUIREMENTS 

• Arduino 

• LRD 

• LCD 

• Servo motor 

• Solar panel 

• Battery 

 

4.2 SOFTWARE REQUIREMENTS 

• Mplap , 

• Embedded c 

 

4.3 POWER SUPPLY UNIT 

 

 

                      Fig : 4.2 :  Arduino Chip 
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• It is a DC adapter 

• It is in the range of 9v and 12v 

• It is rated for 250mA minimum current output and also it will like to do something 

more ,for example 500mA or 1A output. 

• It will give the necessary current to powerto servo or 20 LED 

• It shoud have a 2.1mm power plug at ardunio end 

• The plug should connect at the centrepositive ,that is , the middle pin has to 

connect in the positive connection. 

ATmega-328 is fundamentally a High level (AVR) miniature regulator. It upholds up to 

eight bits of information.1KB Electrically Erasable Programmable Perused Only 

Memory on the ATmega 328 (EEPROM). This property indicates that the miniature 

regulator's electric inventory has been removed, despite the fact that it can store data 

and provide results after it has been given.. Different qualities will be clarified later. 

ATmega 328 has a few distinct highlights which make it the most well known gadget in 

the present market. These highlights comprise of cutting edge RISC design, great 

execution, low force utilization, genuine clock counter having separate oscillator, The 

ATmega-328 is commonly used in Arduino because it has six PWM pins 

The ATmega328 is a miniature eight-bit regulator. It can handle data with a bit size of 

up to eight (8) bits. It's a miniature AVR-based regulator. Its internal memory is 

approximately 32KB. It operates with voltages ranging from 3.3 to 5 volts. In any case, 

when the electrical stock is removed from its system, it has the capacity to store the 

information. terminals for biassing Its outstanding features include cost effectiveness, 

low force scattering, programming lock for security, and genuine clock counter with 

discrete oscillator. 
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                                     Fig : 4.3 : Pin Diagram atmega328 
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4.4  ARCHITECTURE DIAGRAM 

 

 

                              Fig : 4.4 : Architecture Diagram of AVR 

 

AVR employs Harvard engineering, which includes discrete recollections and 

transports for programme and data. Single-level pipelining is used to execute 

guidelines in the programme memory. The next guidance is pre-gotten from the 

programme memory when the previous one is being executed. This concept allows for 

instructions is carried out each clk cycle. In-Framework Reprogramming is used to 

rewrite the application memory.Single clk cycle time to gain access, digit widely useful 

working registers can be accessed. This allows for single-cycle. The 16-cycle X-, Y-, 

and Z-registers are the extra limit registers shown later in this section. Between 

registers or between a clear and a register, the ALU keeps track of math and reasoning 

assignments. In addition, single register exercises can be performed in the ALU. The 

Status Register is updated after a number-crunching exercise to reflect data about the 

activity's aftereffect.  
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The majority of AVR directions use a single 16-cycle word pattern. A 16- or 32-digit 

guidance is included in each programme memory address. The Boot Program segment 

and the Application Program segment are separated in the Program Streak memory 

space. Compose and read/compose assurance are provided by dedicated Lock bits in 

both parts. The Stack stores the return address Program Counter. during hinders and 

subroutine calls.In the Reset routine, all client programmes should provide the SP prior 

to the execution of subroutines or hinders. Stack Pointer has the value p. via the five 

distinct tending to modes incorporated into the AVR specification In AVR engineering, 

memory space is all straight and conventional memory maps. The control registers of 

an adaptable intrude on module are with an extra Worldwide Hinder Empower bit in the 

Status Register in the I/O space.In the Intrude on Vector table, each hinder has a 

different Interfere with Vector value. The impediment Their location interferes with that 

of the vector. The higher the need, the lower the Interfere with Vector address. For 

computer chip fringe capacities, the I/O memory has 64 locations. The I/O Memory can 

be accessed directly through 0x20 - 0x5F Information Areas Document. Furthermore, 

device have a larger input space in SRAM, ranging from 0x60 to 0xFF. 

 

 

4.5 ARITHMETIC LOGICAL UNIT 

 

Both 32 working register is straight connects to superior AVR . Number juggling tasks 

between widely useful registers or between a register and a prompt are performed 

within one clk cycle. The operation of the ALU are subdivided into three types: number 

juggling, coherent, and bit-capacities. A few variations of the style also have an 

amazing impact. partial configuration and marked/unsigned augmentation For a more 

detailed illustration, see the Guidance Set Outline segment. 
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4.6 GLOBAL INTERRUPT ENABLE 

 

 Worldwide Hinder Empower should be fix to hinders to empowered. The each hinder 

empower responsible and acted isolated register control.On the Worldwide Hinder 

Empower Register is finished,not even single hinders is empowered individual hinder 

empower .cycle is finished by equipment and a hinder had happened, and set a 

guidance for empower ensuing interferes depicted to guidance for setting the reference. 

The Cycle Duplicate guidelines BLD and BST use the objective to work bit. Piece from 

a register to Register Record are also to be duplicated in T by BST guidance, somewhat 

T is replicated to somewhat in register to the Document by  BLD guidance. Half Convey 

Banner H demonstrates Half Convey math tasks. The Half Convey Banner is helpful in 

BCD numbering  juggling. Guidance Portrayal for definite data. Sign Banner,The S-digit 

is consistently a select or inbetween  Negative Banner N and Two's Supplement Flood 

Banner 5. Guidance Set Portrayal for itemized data. The 2’s Supplement Flood Banner 

V backings two's supplement number-crunching. See the Guidance Set Depiction for 

nitty gritty data. The Negative Banner N shows a negative outcome in a math or 

rationale activity. See the Guidance Set Depiction for itemized data. The Zero Banner 

Z shows a zero outcome in a number-crunching or rationale activity. See the Guidance 

Set Portrayal for nitty gritty data. 

 

4.7 POINTER STACK 

 

The pointer stacks are primarily used to keep track of temporary information, storing 

neighbourhood variable. Stacks are carried out by developing from top to bring down 

those areas. Stack pointer consistently focuses for highest point of the Stack. The Stack 

Pointer directs attention to the information stored in the SRAM to Stack territories in 

which a Subroutine with Interfere with Stacks found. Stack PUSH order is to diminish 

Stack Pointer.Stack information must be characterized to  program before the 

subroutine call are exicuted or hinders also empowered. Introductory and esteem 

approaches  last location inside SRAM . 
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4.8 MEMORY DESCRIPTION 

 

It has a space of 15 pieces. Programmable Inspected Just Memory. It is nonvolatile 

memory. Burst program collecting. Hence AVR headings is sixteen and thirty two 

pieces.For programming guard, Gleam Program memory space are disconnected into 

two parts - Boot Loader Region,Application Program Area to contraption.Sparkle 

memory have a diligence in any event make/demolish cycle. Development of program 

boot an area are related Boot Lock bits for programming security are portrayed in detail 

in loader boot Sponsorship – Read-While-Stay in contact with Self-Programming. 

Recommend Memory Programming for the depiction on Streak information back to 

back downloading utilizing the SPI pins.  

 

4.9 REGISTER 

 

ATmega-three twenty eight  has thirty two General Purpose register, all of which are 

source of  Static Random Access Memory  

 

 

              Fig : 4.5 : Register 
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4.10 ATMEGA AND ARDUNIO 

 

• The ATmega-328 is the most commonly used microcontroller in design. 

• The ATmega-328 is the most crucial component of Arduino. 

• The programme is uploaded to the Arduino-connected AVR microcontroller. 

 

                               Fig : 4.6 : UART Diagram 

4.11 UART 

The Universal Asynchronous Receiver/Transmitter correspondence convention will be 

our primary focus (UART). Because information is communicated in sequential pieces 

(which we'll get to later), UART is a type of sequential correspondence. The wiring for 

establishing a UART correspondence consists of a single line for sending data and one 

line for receiving data . As one might expect, the sending line is used to send data and 
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the receving line is used to receive data. A serial port is formed when the sending and 

receving lines of a device that uses in communication are connected together. 

 

 

                        Fig : 4.7 : Hardware Connection Diagram  

UART defines the installed hardware which handles the bundling also the interpretation 

of sequential details.The serial port is used to communicate with the PC that the 

Arduino is connected to. Believe it or not, this is true! USB stands for All-Inclusive 

Sequential Transport, is a port that works in a sequential order.USB connection is 

broken out into  2 advanced pin, gpio0and gpio1, which can be used in a variety of 

projects require sequential correspondence devices except for the PC, using locally 

available equipment. 
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                               Fig : 4.8 : GPIO 0 and GPIO 1.  

With the Product Sequential library, As a Sequential RX, any GPIO pin can be used or 

sending detail. Other GPIO pins can be used as Sequential RX and TX lines by using 

the Product Sequential Arduino library (Programming Sequential. h). The 

correspondence b\w the 2 device seek to communicate is called offbeat why because 

it does not rely on a synchronised clock s/g. The "sender" can't sure that the "recipient" 

receives the right information because of correspondence speed isn't characterised by 

this consistent sign

 

                                  Fig : 4.9 : UART Data visualized 
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On most implanted stages, such as the Arduino, the client does not need to manage 

correspondence at the piece level while performing UART sequential correspondence. 

In any case, the stage frequently provides higher programming libraries.Clients can use 

the sequential and programming sequential libraries on the Arduino stage to execute 

UART correspondence for their tasks. In event that more than one gadget endeavors 

to communicate information on a similar line, transport dispute happens, and the 

accepting gadgets will doubtlessly get trash unusable information. Moreover, UART is 

half-duplex, which implies that despite the fact that correspondence can happen bi-

directionally, the two gadgets can't send information to one another simultaneously.  

 

4.12 LIQUID CRYSTAL DISPLAY (LCD) 

The light-adjusting properties of fluid gems are used to create a flimsy, level electronic 

visual presentation known as a fluid precious stone showcase (LCD) (LCs). LCs do not 

emit light in a direct manner. They're used in a variety of jobs, including PC screens, 

TV, instrument loading, and plane cockpit shows, among others. In a variety of 

applications, LCDs have evacuated cathode shaft tube (CRT) displays. They are 

typically smaller, lighter, more adaptable, more reasonable, and stronger. Each pixel of 

a layer of particles in an LCD switched between two direct cathodes and two polarising 

channels, the hatchets of transmission of which are (in the vast majority of cases) 

inverse to each other in a specific way. Anodes are made of Indium Tin Oxide, which 

is a simple channel (ITO). The arrangement at the surfaces of terminals controls the 

movement of precious stone particles before an electric field is applied. The surface 

arrangement headings at the two terminals in a contorted nematic gadget are opposite 

one another, so the particles orchestrate themselves in a helical design, or wind. The 

applied voltage is sufficiently large, the fluid gem particles in the focal point of the layer 

are completely untwisted, and the occurrence light is not pivoted as it passes through 

the fluidlayer, reducing the turn of the polarisation of the occurrence light and making 

the device appear dark. This light will be primarily spellbound opposite at that point. on 

to the next channel.  
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4.13 PIN DESCRIPTION  

LCDs with a single regulator and a character support of up to 80 characters, while LCDs 

with a character support of more than 80 characters use 2HD44780 regulators. LCDs 

with a single regulator have 14 pins, while LCDs with two regulators have 16 pins. 

 

          Fig : 4.10 : Pin diagram of 2x16 LCD 

 

4.14 FEATURES 

• Five cross eight dot with cusor 

• Built-in controller 

• Plus 5 volt power supply 

• 1/16 duty cycle 

• Optional for plus three volt power supply 

 

 

 

4.15 BF- BUSY FLAG 

The Occupied banner is an LCD view status indicator banner. This banner is set (BF=1) 

during the planning phase and cleared (BF=0) once the guidance has been 

successfully implemented. This is beneficial in terms of delivering and measuring the 

delay for LCD handling. To display an occupied banner, the conditions RS=0 and 
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R/W=1 must be met, and the MSB of the LCD information transport (D7) must be set 

to occupied banner. When BF=1, the LCD is occupied and will not consider the next 

order or information; when BF=0, the LCD is able to calculate the next order or 

information. 

4.16 INSTRUCTION SET AND COMMAND  

Only the instruction register (IR) and information register (DR) of the LCD can be 

constrained by the MCU. To allow interfacing with different MCUs that operate at 

different speeds or different fringe control gadgets, control data is briefly stored in these 

registers before the LCD begins its inward operation. The LCD's internal operation is 

regulated by signals from the MCU. There are three LCD directions: register 

determination signal (RS), read/compose signal (R/W), and data transport signal. 

 

 

                     Figure : 4.11 : commands 

There are four different types of instructions: 

• • Use internal RAM to set addresses and perform data transfers. 

• RAM to designate LCD functions such as display format, data length, and so on 

• Carry out the miscellaneous tasks. 
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4.17 LDR: 

 

Figure : 4.12 :  LDR 

 

The resistivity of a Light Dependent Resistor (LDR), also known as a photo resistor, is 

affected by electromagnetic radiation. From now on, they'll be light, touchy gadgets. 

Photograph conductors, photograph conductive cells, and simply photocells are all 

terms used to describe photocells .To demonstrate an LDR, a variety of images can be 

used; perhaps the most commonly used image is shown in the figure below. 

 

4.18  FEATURES 

• I/p voltage: five volt 

• O/p: analog 

• highly sensitivity to light 

• O/p voltage: five volt 
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4.19 SOLAR PANEL 

 

 

 

Figure :  4.13 : Solar Panel 

 

Photons, or light particles, thump electrons emitted from iotas, resulting in a power 

progression on a photon-based surface. A solar-oriented board is made up of several 

smaller units called photovoltaic cells. (The term "photovoltaic" simply refers to the 

conversion of sunlight into electricity.) 

4.20 ADVANTAGE 

Because of their increased direct exposure to sunlight-based rays, trackers generate 

more power than their fixed counterparts. Solar trackers generate more power in 

roughly the same amount of space as fixed-slant systems, making them ideal for 

increasing area utilization frameworks X have been drastically reduced thanks to 

advances in innovation and dependability in hardware and mechanics. 

4.21 DISADVANTAGE 

Because of the more perplexing innovation and moving parts required for their activity, 

sun-based trackers are slightly more expensive than their fixed counterparts. Fixed 
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racking is easier to understand than trackers. Single-pivot tracker projects also 

necessitate a greater focus on the organization's stability and dependability. 

4.22 SOFTWARE REQUIREMENTS 

Arduino iis ian iopen-source igadgets iplatform ibased ion ieasy-to-use ihardware iand 

iprogramming. iThousands iof iactivities, iranging ifrom isimple iobjects ito icomplex 

ilogical iinstruments, ihave irelied ion iArduino iover ithe iyears. iAn ientire icommunity 

iof iproducers ihas igathered iaround ithis iopen-source istage,including iunderstudies, 

ispecialists, icraftsmen, idevelopers, iand iexperts, iTheir iefforts ihave iresulted iin ian 

iincredible iamount iof iopen iinformation ithat ican ibe iextremely iuseful ito iboth 

inovices iand iexperts. iArduino iwas icreated iat ithe iIvrea iInteraction iDesign iInstitute 

ias ia isimple itool ifor irapid iprototyping iaimed iat istudents iwith ino iprior iexperience 

iwith ihardware ior iprogramming. iWhen iit iarrived iat ia imore iextensive ilocal iarea, 

ithe iArduino iboard ibegan ichanging ito iadjust ito inew irequirements iand idifficulties 

iand iinstalled iconditions. iAll iArduino isheets iare itotally iopen-source, iengaging 

iclients ito iconstruct ithem ifreely iand iin ithe ilong irun iadjust ithem ito itheir ispecific 

irequirements.The iproduct iis ialso iopen-source, iand iit iis ievolving ithanks ito ithe 

icontributions iof iclients iall iover ithe iworld. iArduino iprogramming iis isimple ienough 

ifor ibeginners ito ilearn, ibut iflexible ienough ifor icutting-edge iclients. iIt's icompatible 

iwith iMac, iWindows, iand iLinux. iIt iis iused iby ieducators iand iunderstudies ito iTo 

idemonstrate iscience iand iphysical iscience istandards, ior ito ibegin iwith 

iprogramming iand imechanical itechnology, imake isimple ilogical iinstruments. 

iIntelligent imodels iare ibuilt iby icreators iand idraughtsmen, iand iartists iand 

ispecialists iuse ithem ito iestablish inew iinstruments iand iexplore inew 

iavenues.Producers,for iexample,use iit ito iput itogether ia ilarge inumber iof ithe 

iactivities ion idisplay iat ithe iMaker iFaire. iArduino iis ia icrucial itool ifor ilearning inew 

iskills. iAnyone i- ikids, iexperts, icraftsmen, iand idevelopers i- ican istart idabbling iby 

ifollowing ithe iunit's istep-by-step iinstructions ior isharing iideas ionline iwith iother 

imembers iof ithe iArduino icommunity. 
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For iactual ifiguring, ithere iare inumerous iother imicrocontrollers iand imicrocontroller 

istages iavailable. iSimilar itools iinclude iParallax iBasic iStamp, iNetmedia's iBX-24, 

iPhidgets, iMIT's iHandyboard, iand ia islew iof iothers. iThese idevices itake ithe 

imuddled inuances iof imicrocontroller iprogramming iand iwrap ithem iin ia isimple-to-

use ipackage, iNonetheless, iit ihas isome iadvantages iover iother iframeworks ifor 

ieducators, istudents, iand icurious inewcomers. iIn icomparison ito iother 

imicrocontroller istages, iArduino isheets iare iusually imore iaffordable. iHand-

collecting ithe imost iaffordable iArduino imodule iis ipossible, iand ithe ipre-assembled 

iArduino imodules iare isurprisingly iinexpensive i(under i$50).The iArduino iSoftware 

i(IDE) iis icompatible iwith iWindows, iMacintosh iOSX, iand iLinux ioperating isystems. 

iThe imajority iof imicrocontroller iframeworks iare ionly iavailable ifor iWindows. iThe 

iArduino iSoftware i(IDE) iis isimple ito iuse ifor ibeginners, ibut iit's ialso iadaptable 

ienough ifor icutting-edge iclients ito iuse.It's iadvantageous ifor iinstructors ibecause 

iit's ibased ion ithe iProcessing iprogramming ienvironment. 

 
 

4.23 iEMBEDDED iC 
 

Installed ic iis ia iset iof ilanguage ienhancements icreated iby ithe iC iStandards iBoard 

ifor ithe iC iProgramming iLanguage iin iorder ito iaddress ishared icharacteristic iissues 

ithat iexist ibetween iC iexpansions ifor ivarious iimplanted iframeworks. iVerifiably 

iimplanted iC iprogramming inecessitates inonstandard iextensions ito ithe iC 

ilanguage ito ihelp ifascinating ifeatures ilike ifixed-point inumber icrunching, ivarious 

idistinct imemory ibanks, iand ifundamental iI/O itasks.Primary() iwork, ivariable 

idefinition, iinformation itype ipresentation, icontingent istatements, iloop, ifunctions, 

iclusters iand istrings, idesigns iand iassociation, ibit iactivities, imacros, iand iso ion 

iare iall iused iin iimplanted iC. iPrograms iwere icreated iusing iconstructing iagents 

iand imelded iinto iEPROM iduring ithe iearly istages iof ichip-based iframeworks.There 

iused ito ibe ino iway ito ifigure iout iwhat ithe iprogramme iwas iup ito. iTo iensure ithat 

ithe iprogramme iwas iexecuted icorrectly, iLEDs, iswitches, iand iother idevices iwere 

iused. iThey iwere, ihowever, iexorbitantly ipriced iand inot iexactly idependable 
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                                                 CHAPTER 5 

 

                               RESULTS AND DISCUSSION  

 

Fig : 5.1:  solar tracker off condition 

So the final output and the result  that we found are explained below  

• Initially the solar panel will  in the east , As we all know the sun rises from east 

to west 

• When  the power supply is given, the  4 LDR resistors will capture the sun light 

and turn the  solar panel towards the direction of sunlight when the sunlight falls 

on the LDR 

• Solar panel will rotate with the help of servo motor 1( x, y axis) and servo motor 

2 ( perigon rotation) 

• And finally the angle of the solar panel will be display on LCD  

• And the voltage will be measured by using multimetre  
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As a result of this project, when light strikes the LDR, its obstruction changes, and a 

potential divider circuit is used to extract a comparing voltage value (5v) from the LDR's 

opposition. The Arduino microcontroller sends out a voltage signal. A corresponding 

PWM signal is sent from the servo engine based on the voltage signal, which causes it 

to turn and eventually achieves a position where the force of light drop on the sun. 

  

Fig : 5.2 : solar tracker on condition 

Finally the voltage is measured with the  help of multimeter and the degree of x and y 

axis will be displayed on the LCD and the readings are are given in the table below 
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                                             Table : 5.1 Day 1 Reading 

TIME OUTPUT(v) X-AXIS(degree) Y-AXIS(degree) 

8.00am 

9.00am 

10.00am 

11.00am 

12.00am 

1.00pm 

2.00pm 

3.00pm 

4.00pm 

5.00pm 

6.00pm 

7.00pm 

8.00pm 

4.9v 

6.2v 

6.2v 

6.2v 

6.2v 

6.2v 

6.2v 

6.2v 

6.2v 

5.5v 

1.2v 

0.9v 

0.4v 

50 

60 

80 

90 

100 

110 

120 

130 

150 

160 

180 

180 

50 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 
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                                      Table : 5.2  Day 2 Reading 

TIME OUTPUT(v) X-AXIS(degree) Y-AXIS(degree) 

8.00am 

9.00am 

10.00am 

11.00am 

12.00am 

1.00pm 

2.00pm 

3.00pm 

4.00pm 

5.00pm 

6.00pm 

7.00pm 

8.00pm 

 

5v 

6.2v 

6.2v 

6.2v 

6.2v 

6.2v 

6.2v 

6.2v 

6v 

5.5v 

1.1v 

0.6v 

0.3v 

50 

60 

80 

90 

100 

110 

120 

130 

150 

160 

180 

180 

50 

 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 
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                                     Table :  5.3  Day 3 Reading 

TIME OUTPUT(v) X-AXIS(degree) Y-AXIS(degree) 

8.00am 

9.00am 

10.00am 

11.00am 

12.00am 

1.00pm 

2.00pm 

3.00pm 

4.00pm 

5.00pm 

6.00pm 

7.00pm 

8.00pm 

 

4.5V 

5V 

6.2V 

6.2V 

6.2V 

6.2V 

6.2V 

6.2V 

6.2V 

6V 

1.3V 

0.8V 

0.3V 

50 

60 

80 

90 

100 

110 

120 

130 

150 

160 

180 

180 

50 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

 



29 

 

 

                                       Table: 5.4  Day 4 Reading 

TIME OUTPUT(v) X-AXIS(degree) Y-AXIS(degree) 

8.00am 

9.00am 

10.00am 

11.00am 

12.00am 

1.00pm 

2.00pm 

3.00pm 

4.00pm 

5.00pm 

6.00pm 

7.00pm 

8.00pm 

 

4.2V 

5.1V 

6.2V 

6V 

6.2V 

6.2V 

6.2V 

6.2V 

6.2V 

5.5V 

1.2V 

0.7V 

0.3V 

50 

60 

80 

90 

100 

110 

120 

130 

150 

160 

180 

180 

50 

95 

95 

95 

95 

95 

95 

95 

95 

95 

95 

95 

95 

95 
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                                          Table: 5.5 Day 5 Reading 

TIME OUTPUT(v) X-AXIS(degree) Y-AXIS(degree) 

8.00am 

9.00am 

10.00am 

11.00am 

12.00am 

1.00pm 

2.00pm 

3.00pm 

4.00pm 

5.00pm 

6.00pm 

7.00pm 

8.00pm 

4.5V 

6V 

6.2V 

6.2V 

6.2V 

6.2V 

6.2V 

6V 

6.2V 

5.7V 

1.1V 

0.6V 

0.3V 

50 

60 

80 

90 

100 

110 

120 

130 

150 

160 

180 

180 

50 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 
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                                      Table : 5.6 Day 6 reading  

TIME 

8.00am 

9.00am 

10.00am 

11.00am 

12.00am 

1.00pm 

2.00pm 

3.00pm 

4.00pm 

5.00pm 

6.00pm 

7.00pm 

8.00pm 

OUTPUT(v) 

4.6V 

6V 

6.2V 

6.2V 

6V 

6.2V 

6.1V 

6.2V 

6.1V 

5V 

1.6V 

0.6V 

0.3V 

X-AXIS(degree) 

50 

60 

80 

90 

100 

110 

120 

130 

150 

160 

180 

180 

50 

 

Y-AXIS(degree) 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 
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                                  Table : 5.7 Day 7 Readings 

TIME 

8.00am 

9.00am 

10.00am 

11.00am 

12.00am 

1.00pm 

2.00pm 

3.00pm 

4.00pm 

5.00pm 

6.00pm 

7.00pm 

8.00pm 

OUTPUT(v) 

4.5V 

6.1V 

6.2V 

6.2V 

6.2V 

6.2V 

6V 

6.2V 

6.2V 

6V 

1.4V 

0.8V 

0.3V 

 

X-AXIS(degree) 

50 

60 

80 

90 

100 

110 

120 

130 

150 

160 

180 

180 

50 

Y-AXIS(degree) 

95 

95 

95 

95 

95 

95 

95 

95 

95 

95 

95 

95 

95 
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                                       Table : 5.8  Day 8 reading 

TIME 

8.00am 

9.00am 

10.00am 

11.00am 

12.00am 

1.00pm 

2.00pm 

3.00pm 

4.00pm 

5.00pm 

6.00pm 

7.00pm 

8.00pm 

OUTPUT(v) 

4.3v 

5.8v 

6.2v 

6v 

6.2v 

6.2v 

6.2v 

6.1v 

6.2v 

5.5v 

1.3v 

0.7v 

0.3v 

X-AXIS(degree) 

50 

60 

80 

90 

100 

110 

120 

130 

150 

160 

180 

180 

50 

Y-AXIS(degree) 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 
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                                             CHAPTER 6 

 

                                            CONCLUSION 

An Arduino sun based tracker was planned and developed in the current work. LDR 

light sensors were utilized to detect the force of the sun light event on the photograph 

voltaic cells board. Finishes of this task is summed up as ,the current global positioning 

framework effectively portrayed the light source even it is a little light, in a dull room, or 

it is the daylight beams. The expense and dependability of this sunlight based tracker 

makes it appropriate for the rustic utilization. The motivation behind environmentally 

friendly power from this paper presented new and progressed suggestion to help 

individuals. 

 

 

 

 

 

 

 

 

 

 

 

 



35 

 

 

 

 

REFERENCES 

 

[1] Ashok Kumar Saxena, V.Dutta. “A Versatile Microprocessor Based Controller For 
Solar Tracking”.Proc. IEEE, 1990', pp.1105-1109.  

[2] Alimazidi Mohammad, Gillispie J, Mazidi, Rolin D. McKinlay, “The 8051 
Microcontroller and Embedded Systems”, an imprint of Pearson Education, 2019 

[3] Damm, J “An active solar tracking system, Home Brew Magazine “ Issue #17, 
June/July 2018 

[4] Filfil Ahmed Nasir, Mohussen Deia Halboot, Dr. ZidanKhamis A. “Microcontroller-
Based Sun Path Tracking System”, Eng. & Tech. Journal, Vol. 29, No.7, 2017  

[5] GamalM.Dousoky,Abou-Hashema M.ELSAYED,MasahitoShoyama. “Maximizing 
EnergyEfficencyInSingle Axis Solar Tracker Photovoltaic Panels”.8th International 
Conference on Power ElectronicECCEAsia –May 30 June, 2019 

[6] Koyuncu B and Balasubramanian K, “A microprocessor controlled automatic sun 
tracker,” IEEE Trans. Consumer Electron., vol. 37, no. 4,pp. 913-917, 2016. 

 [7] Konar A and Mandal A K, “Microprocessor based automatic sun tracker,” IEEE 
Proc. Sci., Meas. Technol., vol. 138, no. 4, pp. 237-241,2017 

 [8] Rizk J. and Chaiko Y. “Solar Tracking System: More Efficient Use of Solar Panels”,    
World Academy of Science, Engineering and Technology 2018 

 








