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Abstract— The project entitled “Automatic Sun Rays 

Detection for Solar Panel” is used to track the position of the 

sun and convert solar energy into an electrical energy. In 

Order to maximize the solar energy, the solar panel have to 

be rotated according to the position of the sun. The tracking 

of sun’s location can be achieved by using the Passive 

Infrared (PIR) sensor. In this project, the system periodically 

checks the availability of solar energy from one horizon to 

another horizon. The adjustment of the solar panel can be 

done by the stepper motor which has been attached with the 

solar panel. This project comprises of Solar Panel, Arduino 

Uno R3, PIR Sensor, Stepper motor. This project will give 

40% more energy than normal solar panel without using 

tracking system.   
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I. INTRODUCTION 

The world is currently facing a serious global warming due to 

the use of non-renewable sources for power generation. Non 

Renewable resources are energy sources that we use and 

consume faster than nature produces them. The use of non-

renewable resources such as fossil fuels, is the number one 

contributor to global warming. To avoid such problems, we 

need to consider other alternatives. Renewable energy 

sources are considered to be the best choice, as they are 

environment-friendly and are available at free of cost. There 

are different kinds of renewable resources available to us. 

Among them, solar energy is considered to be the best. Solar 

Energy is the energy consequent from the sun through the 

form of solar radiation. Solar energy is a very large, 

inexhaustible source of energy. Today solar energy is the 

major eco-friendly & pollution less method of producing the 

electricity. The power from the sun interrupted by the earth is 

approximately 1.8*1011MW, which is many thousands of 

times larger than the current consumption rate on the earth of 

all commercial energy sources. 

To avoid an energy crisis, we have to utilize the 

available resources effectively. Harnessing solar energy is 

practiced from a long time. But the traditional solar panels 

will be fixed in a particular direction and are not able to 

receive sunlight all the time in a day. To resolve this problem, 

we prefer Automatic Sun Rays detection techniques. This will 

help a solar panel to identify and harness sunlight all the time 

in a day. Tracking the position of the sun rays using Passive 

Infrared (PIR) sensor and checking the intensity level with 

the help of Arduino UNO. This process increases the 

efficiency of the Solar Panel. This process generates power 

equal to the power generated by three traditional solar panels.   

In this process, we use PIR sensor to check the 

intensity level of the Sun Rays and pass that intensity level to 

the Arduino and we used a stepper motor to rotate our solar 

panel. To control the stepper motor according to the intensity 

level, we used an Arduino Uno and programmed it to rotate 

panel according to the direction of sunlight.     

II. RELATED WORK 

A. Arduino Solar Tracker using LDR and Servo Motor 

In this process, the two LDR’s are placed at the two sides of 

solar panel and the Servo Motor is used to rotate the solar 

panel. The servo will move the solar panel towards the LDR 

whose resistance will be low, mean towards the LDR on 

which light is falling, that way it will keep following the light. 

And if there is same amount of light falling on both the LDR, 

then servo will not rotate. The servo will try to move the solar 

panel in the position where both LDR’s will have the same 

resistance means where same amount of light will fall on both 

the resistors and if resistance of one of the LDR will change 

then it rotates towards lower resistance LDR. 

B. Microcontroller Based Automatic Solar Tracker  

The automatic sun tracker was implemented with a dc motor 

and a dc motor controller. The solar energy transformation 

unit involved of an array of solar panels, a step-up chopper, a 

single-phase inverter, an ac mains power source and a 

microcontroller based control unit. High efficiency was 

achieved through the automatic sun tracker and the MPP 

detector. In this system, the MPP finding and the power 

conversion were realized by using the same hardware circuit. 

In the MPP detectors, the detection of the MPP was achieved 

by using analog computing, comparing, and holding.  

1) Disadvantages of Existing System: 

1) In Existing System, the solar energy cannot be properly 

utilized.  

2) The Existing System is limited to absorb solar energy in 

a particular direction. 

3) In Existing System, the process of converting solar 

energy into an electrical energy is high time consuming. 

III. PROPOSED MODEL 

A. Block Diagram 

 
Fig. 3.1: Block Diagram 

https://circuitdigest.com/microcontroller-projects/arduino-solar-panel-tracker
http://circuitdigest.com/article/servo-motor-basics
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B. Hardware   

The main components are  

1) Solar panel  

2) Arduino UNO 

3) PIR Sensor 

4) Stepper motor 

5) Motor driver  

1) Solar panel  

Solar panels are devices that convert light into electricity. The 

word solar is used as they derive energy from the sun. They 

are sometimes called photovoltaic which means "light-

electricity". Solar cells or PV cells 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 

packaged, connected assembly of photovoltaic cells. The 

solar panel can be used as a component of a larger 

photovoltaic system to generate and supply electricity in 

commercial and residential applications. Several types of 

solar cells available in the market are:   

1) Monocrystalline silicon (mono-silicon or single silicon)   

2) Polycrystalline silicon (multicrystalline,multisilicon, 

ribbon) 

3) Arduino 

The Arduino Uno is a microcontroller board based on the 

ATmega328.Arduino consists of both a physical 

programmable circuit board (microcontroller) and a piece of 

software or IDE that runs on your computer, used to write and 

upload computer code to the physical board. It Contains 14 

digital input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz crystal oscillator, a USB 

connection, a power jack, an ICSP header, and a reset button 

as (shown in fig.3.2). The Uno is one of the more popular 

boards in the Arduino family. 

 
                        Fig. 3.2: Arduino Uno 

4) PIR Sensor 

A Passive Infrared Sensor (PIR sensor) is an electronic sensor 

that measures infrared (IR) light radiating from objects. It 

almost used to radiate heat from an object or human in 

motion. They are small, inexpensive, low-power, easy to use. 

PIR sensors are more complicated than many of the other 

sensors because there are multiple variables that affect the 

sensors input and output. When a warm body like a human or 

animal passes by, it first intercepts one half of the PIR sensor, 

which causes a positive differential change. When the warm 

body leaves the sensing area, the reverse happens, whereby 

the sensor generates a negative differential change. Fig 3.3 

Shows that how PIR sensor Works. 

 
Fig. 3.3: Working of PIR Sensor 

5) Stepper Motor    

A stepper motor is an electromechanical device which 

converts electrical pulses into discrete mechanical 

movements. Stepper motors are DC motors that move in 

discrete steps. They have multiple coils that are organized in 

groups called "phases"(as shown in fig.3.4). By energizing 

each phase in sequence, the motor will rotate, one step at a 

time. The shaft or spindle of a stepper motor rotates in 

discrete step increments when electrical command pulses are 

applied to it in the proper sequence. There are three main 

types of stepper motors, they are:  

1) Permanent Magnet Stepper Motor  

2) Variable Reluctance Stepper Motor.  

3) Hybrid Synchronous Stepper Motor.  

a) Advantages of stepper motor:  

 The rotation angle of the motor is proportional to the 

input pulse.  

 The motor has full torque at standstill.  

 Precise positioning and repeatability of movement since 

good stepper motors have an accuracy of 3 – 5% of a step 

and this error is non-cumulative from one step to the 

next. 

 Excellent response to starting, stopping and reversing. 

 
Fig. 3.4: Stepper Motor 

6) Motor Driver L293D 

L293D is a typical Motor driver or Motor Driver IC which 

allows motor to drive on either direction. Fig 3.5 represents a 

16-pin IC which can control a set of two DC motors 

simultaneously in any direction. It means that you can control 

two DC motor with a single L293D IC. Dual H-bridge Motor 

Driver integrated circuit (IC). There are two Enable pins 

shown in (fig.3.5) on l293d. Pin 1 and pin 9, for being able to 

drive the motor, the pin 1 and 9 need to be high. For driving 

the motor with left H-bridge you need to enable pin 1 to high. 

And for right H-Bridge you need to make the pin 9 to high. If 
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anyone of the either pin1 or pin9 goes low then the motor in 

the corresponding section will suspend working. It’s like a 

switch. 

 
Fig. 3.5: Pin Diagram of L293D 

There are 4 input pins for l293d, pin 2, 7 on the left 

and pin 15, 10 on the right as shown in the Fig. 3.5. Left input 

pins will regulate the rotation of motor connected across left 

side and right input for motor on the right hand side. 

a) Logic Table 

 Pin 2 = Logic 1 and Pin 7 = Logic 0 | Clockwise Direction 

 Pin 2 = Logic 0 and Pin 7 = Logic 1 | Anticlockwise 

Direction 

 Pin 2 = Logic 0 and Pin 7 = Logic 0 | Idle [No rotation] 

[Hi-Impedance state] 

 Pin 2 = Logic 1 and Pin 7 = Logic 1 | Idle [No rotation] 

In a very similar way, the motor can also operate across input 

pin 15, 10 for motor on the right hand side. 

C. Working 

 
Fig. 3.6: Basic Diagram 

The above diagram represents the Detection of sun 

rays without using tracking system. The sensor-based system 

consists of the PIR sensor, Arduino and Stepper motor. In this 

operation, the PIR sensor used to detect the thermal radiation 

from the sun and tracking the position of the sun. And then 

checking the intensity level of the sun rays direction with the 

help of Arduino Uno R3. In this project we assigned some 

threshold value for the radiation of the sun approximately as 

40oC. If the intensity level received by the PIR sensor is lower 

than the assigned threshold value then, rotate the solar panel 

with the help of stepper motor. That stepper motor will help 

to rotate the solar panel and positioned parallel to the sun. 

Otherwise the intensity level received by the PIR sensor is 

above or equal to the assigned threshold value then the gained 

energy has been stored in a 12 V battery. If we want to use 

that energy in your home appliances then, we want to design 

an inverter circuit for convert DC into AC. Because all Home 

appliances use AC but the renewable energy sources are 

received as a DC.   

1) Advantages: 

 The conversion of solar energy into an electrical energy 

is highly consumable. 

 The solar energy can be properly utilized by tracking 

the sun’s location. 

 This System is extended to absorb solar energy in all 

possible directions. 

 The process of converting solar energy into an electrical 

energy is less time consuming. 

 The important factor concerning the system is that, it 

can be installed anywhere, where no manual operation 

is involved 

IV. SYSTEM FLOW DIAGRAM 

 
Fig. 4.1: Flow Diagram 

V. RESULT AND DISCUSSION 

The project compensates the scarcity of energy consumption. 

It can be used for various applications and can be 

implemented in various parts of world except for Polar 

Regions. Normally 40% of energy received from sun in fixed 

solar panel. With the help of this project, additional 40% 

increase in radiation from sun will be gained. It is designed 

as a comprehensive system that has been generalized for 

maximum power tracking under partially shadowed and non-
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uniform shadow conditions. An attempt is been made in this 

process to contribute for maximum power tracking. 
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