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Abstract— Now days we are observing much increase in the power tariff and due to this increase, a common man is unable to 
bear such rates.This paper present the hardware design and implementation of a system that ensures a perpendicular profile of the 
solar panel with the sun in order to extract maximum energy falling on it.In normal solar panel we can get the power only in one 
direction, so we are unable to fully utilize the natural resource with this system.That’s why a system is being developing through 
our project which we can get the power in all directions on rotating the panel according to the sun position.Through this system 
we can increase the output power than normal system. PC based system monitoring facility is also included in the design. 
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1. INTRODUCTION 
 

The light dependent resistors (LDR) do the job of sensing the change in the position of the sun which is dealt by the respective 
change in the solar panel’s position by switching on and off the geared motor.The control circuit does the job of fetching the input 
from the sensor and gives command to the motor to run in order to tackle the change in the position of the sun. A new method has 
been introduced, where sun light is tracked from morning 6 am to 6 pm by moving the solar panel along with the movement of 
the sun using geared motor which is controlled by an electronic control circuit. Its active sensors constantly monitor the sunlight 
and rotate the panel towards the direction where the intensity of sunlight is Maximum.  With the implementation of proposed 
system the additional energy generated is around 25% to 30% with very less consumption.  

 
Normally we glance in shopping malls, theaters and House appliances and conference halls and at any other places they are 

using the source like generators along with the main power supply as a backup, but they are expensive. That’s why by using the 
solar power we can generate power economically and this is a natural power so there is no reduction in the source of power 
production and also no power wastage in this system.  

Sun light absorbers are connected in the circuit according to change in position of the sun. When corresponding LDR observe 
the sunlight. The output of LDR is in analog form. Microcontroller accepts only digital form so we are interfacing another A/D 
Converter device to convert the generated analog signal to digital form and to send it to microcontroller. Finally all LDRs value is 
compare and selects the LDR of giving more brightness and stepper motor will turn on and moves the solar panel to the position 
of the corresponding LDR, so by this process we can get the more power. In such a case, to fulfill this application there are few 
steps that has been performed i.e. designing the power supply for the entire circuitry and selection of microcontroller that suits 
our application.  
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The MPPT will switch operation modes between bucks and boost when the output voltage of a PV array is close to the dc 
voltage. To eliminate leakage ground current circulating through PV arrays and ground, several transformer inverter topologies 
were proposed, even though they can achieve high efficiency and require more components than the conventional full-bridge 
topology. Thus, in this study, the bidirectional full-bridge inverter is operated with bipolar modulation to avoid leakage ground 
current and to save power components while still sustaining comparatively high efficiency.  

 
Super capacitors can be adopted to increase the hold-up time and suppress the fluctuation of the dc voltage to operate the dc-

distribution system efficiently while reducing the size of dc capacitors, a droop regulation mechanism according to the inverter 
current levels is proposed in this study 

 
On implementation of the proposed system, at least 30% extra energy will be trapped compared to the existing system. 

 
Figure 1: Block diagram for solar tracking system 

 
2. DESIGN OF THE SOLAR TRACKING SYSTEM 

                                         
The tracker control system contains a control board, a control program, a power supply board, one motor-interface board and 
three sensors. The main idea of design of the solar-tracking system is to sense the sun light by using three light dependent 
resistors (LDRs). The LDR 1 senses the change in the sun’s position and gives signal to the control circuit in order to tackle the 
change in the position of the solar panel. The control circuit gives signal to run the motor in forward direction. LDR 2 senses the 
change in the sun’s noon position and gives signal to the control circuit in order to tackle the change in the position of the solar 
panel and gives signal to the control circuit to run the motor in center direction. LDR 3 detects the sun set and gives signal to the 
control circuit to run the motor in reverse direction until the proxy switch gets activated. The position of the panel will be 
displayed in LCD at which LDR is absorbing the energy from the sun. 
 

 
 

Figure 2: Pole directions to sun rise and sun set 
 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 326- 332 
 
 

Rakesh P, IJRIT          328 
 

 
 
Figure 3: LDR Right direction control of the solar panel 

 

 
 

Figure 4: LDR Center position control of the solar panel 
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Figure 5: LDR Left direction control of the solar panel  

 
In order to fulfill our application basic that is AT89C51 controller is enough. But still we selected AT89S52 controller because of 
inbuilt ISP (in system programmer) option. The ATMEL AT89S52 is a low-power, high-performance CMOS 8-bit 
microcontroller with 8K bytes of in-system programmable Flash memory. The on-chip Flash allows the program memory to be 
reprogrammed in-system or by a conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU with in-
system programmable Flash on a monolithic chip, the Atmel AT89S52 is a powerful microcontroller which provides a highly-
flexible and cost-effective solution to many embedded control applications. The AT89S52 provides the following standard 
features: 8K bytes of Flash, 256 bytes of RAM, 32 I/O lines, Watchdog timer, two data pointers, three 16-bit timer/counters, a 
six-vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. GPIO pins are 
software configurable to either an input or an output state. Microcontrollers usually contain from several to dozens of general 
purpose input/output pins (GPIO). When GPIO pins are configured to an input state, they are often used to read sensors or 
external signals 
 
Since the apparent speed of the sun is very slow, the panel will also move very slowly. The signals, taken from voltage divider 
consisting of resistors and LDRs (S1, S2, S3), are applied to I/O port lines of MCU (RA0, RA1, RA2) respectively. These analog 
signals are converted to digital signals and compared with each other’s (S1-S2, S2-S3). If the difference between S1 and S2 (or 
S2 and S3), error signal, is bigger than a certain value (tolerance), MCU generates driving signals for stepper motors. If the error 
signals are smaller than or equal to the value of tolerance, MCU generates no signal; which means that the solar panel is facing 
the sun and the light intensities falling on the four LDRs are equal or slightly different. 
 
In order to drive stepper motor, L293D is a dual H-bridge motor driver IC. Motor drivers act as current amplifiers since they take 
a low-current control signal and provide a higher current signal and it contains two inbuilt H-bridge driver circuits.    In its 
common mode of operation, two DC motors can be driven simultaneously, both in forward and reverse direction. The motor 
operations of two motors can be controlled by input logic at pins 2 & 7 and 10 & 15.  Data is shifted serially through to shift 
register on positive transition of the clock signals generated by MCU. Three-output signals (Q1, Q2, Q3) drive the forward-
stepper motor and the rest of the signal (Q4, Q5, Q6) drive the reverse-stepper motor. In this system, three Darlington transistors 
(TIP122) are used to drive the stepper motor.  
 
The software is developed in an assembly programming language. It is compatible for AT89S52 and is a machine level language. 
The software consists of a main module and a few subroutines. Simplified flowchart of the assembly program is given in Figure 
5, where e denotes error (tolerance). 
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Figure 6: Simplified flowchart of the assembly program 
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                3. EXPERIMENTAL RESULTS 
 

The solar tracking system presented here is tested experimentally. The experimental study is realized at SRM University in 
Chennai. Solar panels are rotary and employed in the test. The panel is moved in forward and reverse direction and is oriented in 
some azimuth angle. The LDRs assembly is mounted on the rotary one. Temperature of the panels versus time is measured with a 
minute-interval of 11.75' in the period 7:48 to 17: 24. So, a total of measurement time is 9:36'. In this interval, a total of 50 data 
were captured from the stationary panel and the rotary panel with approximately an angle interval of 5.2°. The measurement 
results are given in Figure 7. The differences between the temperature of rotary panel and that of stationary one are also given as 
graphically in Figure 7. 
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Figure 7: The measurement results 

 
According to the results: while the sun rises in the morning, the temperature of each panel also increases linearly and the 
difference is almost constant until about 11 o’clock because of being illuminated from the sun with different azimuth and tilt 
angle (ψ ,α ). After this point, the temperature of panels decreases until about 11:30 due to weather condition. The temperature, 
then, increases to the normal condition again, and then keeps decreasing slightly afternoon. The temperature of average value of 
the stationary panel between the hours of 7: 48 and 17:24 is measured as 34.9 °C and that of the rotary panel is 43.88 °C. It is 
very obvious that there is approximately a distinction of 9 °C between rotary and stationary panel. This result shows and verifies 
that the rotary panel containing solar tracking system takes more light density than the stationary panel. 
 

 
 
 
 
 
 
 
 
 
 

Figure 8: The window screen of the system 
 

 
  
 

System monitoring software in PC is developed in Pascal program. Thus, LDRs’ information depending on light intensities, the 
angles of azimuth and elevation, and position of the panel can be simultaneously monitored. The window screen of the system 
monitoring is given in Figure 8. 
 

         4. CONCLUSIONS 
 

In order to collect the greatest amount of energy from the sun, solar panels must be aligned orthogonally to the sun. For this 
purpose, a new solar tracking technique based on micro-controller was implemented and tested in this study. The tracking system 
presented has the following advantages: The tracking system is not constrained by the geographical location of installation of the 
solar panel since it is designed for searching the maximum solar irradiance in the whole azimuth and tilt angle during day times; 
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namely, the angle of elevation does not need to be adjusted periodically. The operator interference is minimal because of not 
needing to be adjusted. The tracker provides also PC based system monitoring facility. Since the tracking system is controlled 
completely by MCU; the PC, used for monitoring the panel only, may not be employed. A drawback of the tracker is being 
affected by temporal variations in the atmospheric refractions caused by rain, cloud, fog, etc. Thus, the system may give an 
erroneous detection in the direction of the sun, and lead to wrong positioning of the solar panel 
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