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Abstract— Solar energy is rapidly gaining notoriety as an 

important means of expanding renewable energy resources. 

As such, it is vital that those in engineering fields 

understand the technologies associated with this area. Our 

project will include the design and construction of an 

arduino-based solar panel tracking system. Solar tracking 

allows more energy to be produced because the solar array 

is able to remain aligned to the sun. This solar tracker 

project is to keep the solar photovoltaic panel perpendicular 

to the sun throughout the year in order to make it more 

efficient. The dual axis solar photovoltaic panel takes 

astronomical data as reference and the tracking system has 

the capability to always point the solar array toward the sun 

and can be installed in various regions with minor 

modifications. The vertical and horizontal motion of the 

panel is obtained by taking altitude angle and azimuth angle 

as reference. The aim of our projects is to utilize the 

maximum solar energy through solar panel. For this a digital 

based automatic sun tracking system is proposed. This 

project helps the solar power generating equipment to get 

the maximum sunlight automatically thereby increasing the 

efficiency of the system. The solar panel tracks the sun from 

east to west automatically for maximum intensity of light. 

Solar energy is a very large, inexhaustible source of energy. 

Solar energy could supply all the present and future energy 

needs of the world on continuing basis. Solar energy has two 

other factors in the favor.  Firstly, unlike fossil fuels and 

nuclear power, it is environmentally clean source of energy. 

Secondly, it is free and available in adequate quantities in 

almost all parts of the world where people live. Also it has 

no heavy mechanical section and is free from noise. Solar 

Tracker is a Device which follows the movement of the sun 

as it rotates from the east to the west every day. The main 

function of all tracking systems is to provide one or two 

degrees of freedom in movement. Trackers are used to keep 

solar collectors/solar panels oriented directly towards the 

sun as it moves through the sky every day. Using solar 

trackers increases the amount of solar energy which is 

received by the solar energy collector and improves the 

energy output of the heat/electricity which is generated. 

Solar trackers can increase the output of solar panels by 20-

30% which improves the economics of the solar panel 

project. 
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I. INTRODUCTION 

One of the most extreme promising sustainable power 

source resources described by methods for a monstrous limit 

of transformation into electric power is the sun oriented 

vitality. The transformation of sun radiation into electric 

vitality through Photo-Voltaic (PV) affect is a totally 

encouraging age, being simple, noiseless and solid, with 

little conservation charges and little natural impact. The 

enthusiasm for the Photo Voltaic transformation structures is 

noticeably reflected through the exponential development of 

offers on this market stage with a solid increment projection 

for the consequent numerous years. As per most recent 

commercial center investigations audits wrapped up by 

utilizing European Photovoltaic Industry Association 

(EPIA), the general introduced energy of PV transformation 

hardware hoisted from around 1 GW in 2001up to about 23 

GW in 2016. 

 The relentless development of the time decided a 

maintained increment of the change execution of PV boards, 

yet however the most extreme a piece of the modern boards 

have efficiencies close to 20%. A relentless research 

distraction of the specialized group required inside the sun 

based power outfitting innovation alludes to differing 

answers for development the PV board's change 

productivity. Among PV proficiency enhancing 

arrangements we will specify: sun checking, improvement 

of sun powered cells geometry, upgrade of gentle catching 

ability, utilization of late materials, et cetera. The yield 

power created through the PV boards depends upon firmly 

on the episode light radiation. 

II. LITERATURE SURVEY 

This chapter aims to provide a brief knowledge of Solar 

Panel, Solar Tracker and the components which made up 

Solar Tracker. 

A. Technology of Solar Panel 

Solar panels are devices that convert light into electricity. 

They are called solar after the sun because the sun is the 

most powerful source of the light available for use. They are 

sometimes called photovoltaic which means "light-

electricity". Solar cells or PV cells rely on the photovoltaic 

effect to absorb the energy of the sun and cause current to 

flow between two oppositely charge layers. A solar panel is 

a collection of solar cells. Although each solar cell provides 

a relatively small amount of power, many solar cells spread 

over a large area can provide enough power to be useful. To 

get the most power, solar panels have to be pointed directly 

at the Sun. The development of solar cell technology begins 

with 1839 research of French physicist Antoine-Cesar 

Becquerel. He observed the photovoltaic effect while 

experimenting with a solid electrode in an electrolyte 

solution. After that he saw a voltage developed when light 

fell upon the electrode. 

 According to Encyclopaedia Britannica the first 

genuine for solar panel was built around 1883 by Charles 

Fritts. He used junctions formed by coating selenium (a 

semiconductor) with an extremely thin layer of gold. 

Crystalline silicon and gallium arsenide are typical choices 

of materials for solar panels. Gallium arsenide crystals are 

grown especially for photovoltaic use, but silicon crystals 

are available in less-expensive standard ingots, which are 

produced mainly for consumption in the microelectronics 

industry. Norway’s Renewable Energy Corporation has 

confirmed that it will build a solar manufacturing plant in 
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Singapore by 2010 - the largest in the world. This plant will 

be able to produce products that can generate up to 1.5 Giga 

watts of energy every year. That is enough to power several 

million households at any one time. Last year the world as a 

whole produced products that could generate just 2 GW in 

total. 

B. Evolution of Solar Tracker 

Since the sun moves across the sky throughout the day, in 

order to receive the best angle of exposure to sunlight for 

collection energy. A tracking mechanism is often 

incorporated into the solar arrays to keep the array pointed 

towards the sun. A solar tracker is a device onto which solar 

panels are fitted which tracks the motion of the sun across 

the sky ensuring that the maximum amount of sunlight 

strikes the panels throughout the day. When compare to the 

price of the PV solar panels, the cost of a solar tracker is 

relatively low. Most photovoltaic solar panels are fitted in a 

fixed location- for example on the sloping roof of a house, 

or on framework fixed to the ground. Since the sun moves 

across the sky though the day, this is far from an ideal 

solution. Solar panels are usually set up to be in full direct 

sunshine at the middle of the day facing South in the 

Northern Hemisphere, or North in the Southern Hemisphere. 

Therefore morning and evening sunlight hits the panels at an 

acute angle reducing the total amount of electricity which 

can be generated each day. 

 
Fig. 2.1: Sun’s apparent motion 

 During the day the sun appears to move across the 

sky from left to right and up and down above the horizon 

from sunrise to noon to sunset. Figure 2.1 shows the 

schematic above of the Sun's apparent motion as seen from 

the Northern Hemisphere. To keep up with other green 

energies, the solar cell market has to be as efficient as 

possible in order not to lose market shares on the global 

energy marketplace. The end-user will prefer the tracking 

solution rather than a fixed ground system to increase their 

earnings because: 

 The efficiency increases by 30-40%. 

 The space requirement for a solar park is reduced, and 

they keep the same output. 

 The return of the investment timeline is reduced. 

 The tracking system amortizes itself within 4 years. 

 In terms of cost per Watt of the completed solar system, 

it is usually cheaper to use a solar tracker and less solar 

panels where space and planning permit. 

 A good solar tracker can typically lead to an increase in 

electricity generation capacity of 30-50%. 

III. PROJECT DESCRIPTION 

 
Fig. 2.1: Block Diagram of Dual Axis Solar tracker 

IV. SOLAR TRACKER 

Sun powered Tracker is a Device which takes after the 

development of the sun as it pivots from the east toward the 

west consistently. The fundamental capacity of all following 

frameworks is to give maybe a couple degrees of 

opportunity in development. Trackers are utilized to keep 

sun powered gatherers/sun oriented boards arranged 

specifically towards the sun as it travels through the sky 

each day. Utilizing sunlight based trackers expands the 

measure of sun oriented vitality which is gotten by the sun 

based vitality authority and enhances the vitality yield of the 

warmth/power which is created. Sun powered trackers can 

expand the yield of sunlight based boards by 20-30% which 

enhances the financial aspects of the sun based board 

venture. 

 Sun powered Tracker is essentially a gadget onto 

which sun oriented boards are fitted which tracks the 

movement of the sun over the sky guaranteeing that the 

most extreme measure of daylight strikes the boards for the 

duration of the day. In the wake of finding the daylight, the 

tracker will attempt to explore through the way guaranteeing 

the best daylight is recognized. The plan of the Solar 

Tracker requires numerous segments. The outline and 

development of it could be isolated into six principle parts 

that would need to cooperate amicably to accomplish a 

smooth keep running for the Solar Tracker, each with their 

fundamental capacity they are: 

 Methods of Tracker Mount 

 Methods of Drives 

 Sensor and Sensor Controller 

 Motor and Motor Controller 

 Tracker Solving Algorithm 

 Data Acquisition/Interface Card 

V. AVR MICROCONTROLLER 

A microcontroller is a single chip that contains the 

processor, non-volatile memory for the program, volatile 

memory for input and output, a clock and an I/O control unit 

also called a computer on a chip, billions of microcontroller 

units are embedded each year in a myriad of products from 
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toys to appliances to automobiles. For example, a single 

vehicle can use 70 or more microcontrollers. The following 

picture describes a general block diagram of 

microcontroller. 

A. Features 

 High-performance, Low-power AVR 8-bit 

Microcontroller 

 Advanced RISC Architecture 

 131 Powerful Instructions – Most Single-clock Cycle 

Execution 

 32 x 8 General Purpose Working Registers 

 Fully Static Operation 

 Up to 16 MIPS Throughput at 16 MHz 

 On-chip 2-cycle Multiplier 

 High Endurance Non-volatile Memory segments 

 16K Bytes of In-System Self-programmable Flash 

program memory 

 512 Bytes EEPROM 

 1K Byte Internal SRAM 

 Write/Erase Cycles: 10,000 Flash/100,000 EEPROM 

 Data retention: 20 years at 85°C/100 years at 25°C                                     

Optional Boot Code Section with Independent Lock 

Bits 

 In-System Programming by On-chip Boot Program 

 True Read-While-Write Operation 

 Programming Lock for Software Security 

 JTAG Interface 

 Boundary-scan Capabilities According to the JTAG 

Standard 

 Extensive On-chip Debug Support 

VI. SOLAR TRACKER 

Sun powered Tracker is a Device which takes after the 

development of the sun as it pivots from the east toward the 

west consistently. The fundamental capacity of all following 

frameworks is to give maybe a couple degrees of 

opportunity in development. Trackers are utilized to keep 

sun powered gatherers/sun oriented boards arranged 

specifically towards the sun as it travels through the sky 

each day. Utilizing sunlight based trackers expands the 

measure of sun oriented vitality which is gotten by the sun 

based vitality authority and enhances the vitality yield of the 

warmth/power which is created. Sun powered trackers can 

expand the yield of sunlight based boards by 20-30% which 

enhances the financial aspects of the sun based board 

venture. 

 Sun powered Tracker is essentially a gadget onto 

which sun oriented boards are fitted which tracks the 

movement of the sun over the sky guaranteeing that the 

most extreme measure of daylight strikes the boards for the 

duration of the day. In the wake of finding the daylight, the 

tracker will attempt to explore through the way guaranteeing 

the best daylight is recognized. The plan of the Solar 

Tracker requires numerous segments. The outline and 

development of it could be isolated into six principle parts 

that would need to cooperate amicably to accomplish a 

smooth keep running for the Solar Tracker, each with their 

fundamental capacity they are: 

 Methods of Tracker Mount 

 Methods of Drives 

 Sensor and Sensor Controller 

 Motor and Motor Controller 

 Tracker Solving Algorithm 

 Data Acquisition/Interface Card 

VII. CONCLUSION 

From the plan of trial set up with Micro Controller Based 

Solar Tracking System Using DC equip Motor If we analyze 

Tracking by the utilization of LDR with Fixed Solar Panel 

System we found that the productivity of Micro Controller 

Based Solar Tracking System is enhanced by 30-45% and it 

was discovered that every one of the parts of the test setup 

are giving great outcomes. Additionally, this following 

framework tracks the sun in a consistent way. Furthermore, 

this framework is more productive and practical in long run. 

From the outcomes it is discovered that, via programmed 

following framework, there is 30 % pick up in increment of 

productivity when contrasted and non following framework. 

The sun oriented tracker can be as yet upgraded extra 

highlights like rain assurance and wind insurance which 

should be possible as future work. 
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