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Abstract— The main goal of this project is to verify precise 

solar tracker. The project is split into 2 parts; hardware and 

software system. Hardware part generally composed of solar 

panel, Servo motors with gearbox, LDR sensor module, RTC 

and electronic circuit. Software half represents the thinking 

behavior of the system, that is how the system acting under 

several weather conditions. In this work sensing of the sun 

position carried out in two stages primary and secondary. 

Primary stage or indirect sensing performed via sun-earth 

relationship as a rough adjustment and second stage or direct 

sensing performed via set of LDR sensors as output 

standardization to trims the azimuth and altitude angles. If the 

weather is cloudy or unclean, the tracking system uses 

primary stage or sun-earth geometrical relationships only to 

identify the location of the sun; so the system tracks the 

position of the sun regardless the atmospheric phenomenon. 

The energy extracted from photovoltaic (PV) or any solar 

furnace depends on star irradiance. For maximum extraction 

of energy from the sun, the solar collector panel should 

always be normal to the incident radiation solar trackers 

moves the solar collector to follow the sun path and keeps the 

orientation of the solar collector at an optical tilt angle. Solar 

trailing system improves considerably the energy potency of 

electrical phenomenon (PV) panel. In this paper, an automatic 

dual axis solar tracking system is designed and developed 

using Light Dependent Resistor (LDR) and DC motors on a 

mechanical structure with gear arrangement. Two-axis star 

trailing (azimuth angle similarly as altitude angle) is enforced 

through Arduino UNO controller supported Sun-Earth pure 

mathematics. The results indicated that the automated star 

trailing system is additional reliable and economical than 

mounted one. 
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I. INTRODUCTION 

At the present time, climate change on the world is at a 

delicate level. Climate change can be divided into two 

classes, human and natural causes. Natural causes of climate 

changes are current, star variations and earth orbital changes. 

The major part of climate changes caused by human is man-

made greenhouse gases emission. 

 Global warming can be shown through some of the 

natural phenomenon around the globe like the severe weather 

conditions. Solar energy is the energy derived from the sun in 

the form of solar irradiation. Solar energy is the most 

inexhaustible, renewable source of energy known to 

humanity. In order to increase the efficiency of solar energy 

systems, solar tracker is added at the expense of system's 

complexity and cost. The two basic classes of trackers are 

single axis and twin axis. Single axis tracker has one axis of 

freedom, vertical or horizontal. Dual axis tracker has both a 

vertical and a horizontal axis of freedom, so it able to track 

the position of the sun precisely. 

 With the fast increase in population and economic 

development, the issues of the energy crisis and heating 

effects are nowadays a cause for increasing concern. The 

utilization of renewable energy resources is that the key 

answer to those issues. Solar energy is one in all the first 

sources of fresh, abundant and inexhaustible energy that not 

only provides alternative energy resources, but also improves 

environmental pollution. 

 The most immediate and technologically enticing 

use of alternative energy is thru electrical phenomenon 

conversion. The physics of the PV cell (also known as star 

cell) is incredibly the same as the classical tangency diode. 

The PV cell converts the daylight directly into DC (DC) 

electricity by the electrical phenomenon result [1, 2]. A PV 

panel or module may be a packaged interconnected assembly 

of PV cells. In order to maximize the facility output from the 

PV panels, one needs to keep the panels in an optimum 

position perpendicular to the solar radiation during the day. 

As such, it's necessary to possess it equipped with a Sun 

hunter. Compared to a hard and fast panel, a mobile PV panel 

driven by a Sun hunter might boost systematically the energy 

gain of the PV panel. 

A. Solar Tracker: 

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 

operate of all trailing systems is to supply one or 2 degrees of 

freedom in movement. Trackers square measure won’t to 

keep star collectors/solar panels headed directly towards the 

sun because it moves through the sky a day. 

1) Passive Tracking Systems 

The passive trailing system realizes the movement of the 

system by utilizing an occasional boiling purpose liquid. 

This liquid is volatilized by the supplemental heat of the sun 

and therefore the center of mass is shifted resulting in that the 

system finds the new equilibrium position. 

2) Active Tracking Systems 

The two basic varieties of active star hunter square measure 

single-axis and double-axis. 

a) Single axis trackers 

The single axis following systems realizes the movement of 

either elevation or angle for an alternative energy system. 

 Which one among these movements is desired, 

depends on the technology used on the hunter further because 

the area that it's mounted on. 

 For example the parabolic through systems utilize 

the azimuthally tracking whereas the many rooftop PV-

systems utilize elevation tracking because of the lack of 

space. 

 A single-axis hunter will solely pivot in one plane – 

either horizontally or vertically. 
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 This makes it simpler and customarily cheaper than 

a two-axis hunter, however conjointly less effective at harvest 

the overall solar power on the market at a website. 

 Trackers use motors and kit trains to direct the 

hunter as commanded by a controller responding to the star 

direction. 

 Since the motors consume energy, one wants to use 

them only as necessary. 

 Single axis trackers have one degree of freedom that 

acts as associate axis of rotation. 

 There square measure many common 

implementations of single axis trackers. 

 These embody horizontal single axis trackers 

(HSAT) and vertical single axis trackers (VSAT). 

 A horizontal-axis hunter consists of a protracted 

horizontal tube to that star modules square measure hooked 

up. 

 The tube is aligned in an exceedingly north-south 

direction, is supported on bearings mounted on pylons or 

frames, and rotates slowly on its axis to follow the sun's 

motion across the sky. 

 This kind of hunter is simplest at equatorial latitudes 

wherever the sun is additional or less overhead at twelve 

noon. 

 In general, it's effective where the star path is high 

within the sky for substantial elements of the year, except for 

this terribly reason, doesn't perform well at higher latitudes. 

For higher latitude, a vertical-axis tracker is better suited. 

This works well where the sun is usually lower within the sky 

and, a minimum of within the summer months, the Times 

Square measure long. 

b) Dual Axis Trackers 

Dual axis trackers as shown within the figure two.6 have 2 

degrees of freedom that act as axes of rotation. Double-axis 

star trackers, because the same recommend, will rotate at the 

same time in horizontal and vertical directions, and so area 

unit able to purpose precisely at the sun the least bit times in 

any location. Dual axis following systems notice movement 

each on the elevation- and azimuthally axes. These following 

systems naturally give the most effective performance, 

provided that the parts have high enough accuracy in 

addition. 

II. METHODOLOGY 

 
Fig. 2.1: Block Diagram of Proposed System 

III. WORKING 

The system sensing of the sun position carried out in two 

stages primary and secondary. Primary stage or indirect 

sensing performed via sun-earth relationship as a coarse 

adjustment and second stage or direct sensing performed via 

set of LDR sensors as output tuning to trims the azimuth and 

altitude angles. If the weather is cloudy or dusty, the tracking 

system uses primary stage or sun-earth geometrical 

relationships only to identify the location of the sun; so the 

system tracks the position of the sun regardless the weather 

condition. The energy extracted from photovoltaic (PV) or 

any solar collector depends on solar irradiance. For maximum 

extraction of energy from the sun, the solar collector panel 

should always be normal to the incident radiation Solar 

trackers moves the solar collector to follow the sun path and 

keeps the orientation of the solar collector at an optimal tilt 

angle. Solar tracking system improves substantially the 

energy efficiency of photovoltaic (PV) panel. 

IV. HARDWARE DESCRIPTION 

A. Solar Panel: 

.  

Fig. 4.1: Solar Panel 

Expose the cell to light, and the energy from each photon 

(light particle) hitting the silicon, will liberate an electron and 

a corresponding hole. If this happens within range of the 

electric field’s influence, the electrons will be sent to the N 

side and the holes to the P one, resulting in yet further 

disruption of electrical neutrality. This flow of electrons is a 

current; the electrical field in the cell causes a voltage and the 

product of these two is power. 

B. LCD interfacing: 

 
Fig. 4.2: LCD Display 
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It is the display unit of the system that displays appropriate 

messages based on the scenario. The most commonly used 

Character based LCDs are based on Hitachi's HD44780 

controller or other which are compatible with HD44580. LCD 

consists of LCD driver/controller that is used to interface 

LCD and microcontroller 

C. Arduino Controller:  

 
Fig. 4.3: Arduino Controller 

Arduino is an open source electronics platform accompanied 

with a hardware and software to design, develop and test 

complex electronics prototypes and products. The hardware 

consists of a microcontroller with other electronic 

components which can be programmed using the software to 

do almost any task. The simplicity of the Arduino language 

makes it very easy for almost everyone who has an interest in 

electronics to write programs without the understanding of 

complex algorithms or codes. 

D. Light Dependent Resistor (LDR):  

 
A light dependent resistor (LDR) or a photo resistor or 

photocell is a light controlled variable resistor. Its resistance 

changes with the light intensity that falls on it. The resistance 

of a photo resistor decreases with increasing incident light 

intensity. In other words, it exhibits photoconductivity. 

V. ADVANTAGES 

– Solar tracking mechanisms improve the energy gain of 

solar power plants. 

– It can be installed anywhere, guaranteeing a high energy 

gain.  

– Solar trackers always increase the amount of collected 

energy. 

VI. FUTURE SCOPE 

Fabrication of Microcontroller using ASIC concepts: The 

number of wires can be greatly reduced by directly if a 

customized PCB is made upon which all the resistors can be 

directly soldered. This also eliminates the use of a 

Breadboard which was used to make all the external 

connections. 

Design Improvements: With the current design, it can be seen 

that the controller circuit rotates along with the panel. This 

was done to avoid tangling of wires. A better design may be 

realized in which only the panel rotates and all other parts are 

stationery. 

Mounting of the Panels: In our design, the panels are mounted 

on a horizontal shaft supported strongly at both ends. We can 

mount the panels directly onto a motor placed at the center of 

the Panel-Base in order to provide East-West movement. This 

reduces the weight and effective cost of the project. 

VII. RESULTS 

As a result, it is obvious that two-axis tracker gains more 

energy than fixed angle system. As a comparison between 

two systems, one way is to calculate the efficiency of PV cell 

in both systems. The efficiency is the most commonly used 

parameter to compare the performance of one solar cell with 

another. Efficiency is defamed as the ratio of energy output 

from the solar cell to input energy from the sun. 

Fig. 7.1: Efficiency of tracking and fixed systems during 30 

minutes. 

 
Fig. 7.2: Azimuth-Altitude relationship for the tracking 

system 

VIII. CONCLUSION 

With Global Warming constantly affecting the world in 

numerous ways, it is essential we begin taking care of nature 

in whatever way possible. 

 Present day technologies stress on being clean and 

green. 
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 Being environmentally friendly, solar power 

generators and panels are reasonably easy, safe and 

convenient to install.  

 Hence enhancing the solar powered systems with 

intelligent trackers proves to be the optimal solution for 

utilizing the available solar energy. 
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