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Abstract 

In remote areas the sun is a cheap source of electricity because instead of hydraulic generators it uses solar cells to 
produce electricity. While the output of solar cells depends on the intensity of sunlight and the angle of incidence. 
The solar panels must remain in front of sun during the whole day. But due to rotation of earth those panels can’t 
maintain their position always in front of sun. This problem results in decrease of their efficiency. Thus to get a 
constant output, an automated system is required which should be capable to constantly rotate the solar panel. In this 
project we are implementing Automatic Sun tracking System on both sides. One side of automatic sun tracking 
system we have sensor network which track the position of sun and based on the position rotate the solar panel 
towards the direction where the intensity of sunlight is maximum and transmit the data to control remote system via 
wired or wireless medium. Based on the data received it gives the signal to stepper motor to rotate the large panel. 
The unique feature of this system is that instead of taking the earth as its reference, it takes the sun as a guiding 
source. The system can display the result on the LCD display. The primary objectives were compact design, 
efficient energy collection, and ability to monitor available battery charge status using ARM based Microcontroller 
and also provide to power supply for control system unit.  In this project we are using ARM7TDMI based LPC2148 
microcontroller to control the position of the solar panel ,which is having 64 pin capability ,512KB of Flash memory 
,8 to 32KB of SRAM and many peripherals ,working with internal clock generation using PLLs up to 60 MHz .   
The application code will be developed in Embedded C language. Keil4 IDE software will be used to build the Hex 
file and flash magic is used to dump the GENERATED Hex file in to microcontroller. 

1. INTRODUCTION 

A Microprocessor system consists of a microprocessor with memory, input ports and output ports connected to it 
externally. A microcontroller is a single chip containing a microprocessor, memory, input ports and output ports. 
Since all four blocks reside on   one chip, a microcontroller is much faster than a microprocessor system. We have 
several other basic microcontroller families such as PIC, M68HCXX, AVR etc. .All these basic microcontrollers are 
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useful for implementing basic interfacing and control mechanism for simple applications.  There are several 
applications which require lot of computation and high speed data processing. In such applications advanced 
microcontrollers and microprocessors are used. One such advanced architecture is ARM.  The ARM7TDMI core is 
a 32-bit embedded RISC processor delivered as a hard macro cell optimized to provide the best combination of 
performance,   power and area characteristics. The ARM7TDMI core enables system designers to build embedded 
devices requiring small size, low power and high performance. The ARM7 family also includes 
the ARM7TDMI processor, the ARM7TDMIS processor, the ARM720T processor and the ARM7EJ-S processors, 
each of which has been developed to address different market requirements. The market for microprocessors 
continues to diversify, based on the evolving demands of applications including wireless, home entertainment, 
automotive and microcontrollers. ARM core families sharing the ARMv7 architecture will cover the widening 
spectrum of embedded processing. The ARM architecture is based on Reduced Instruction Set Computer (RISC) 
principles. The RISC instruction set and related decode mechanism are much simpler than those of Complex 
Instruction Set Computer (CISC) design.  

This simplicity gives: 

· A high instruction throughput 

· An excellence real-time interrupts response 

· A small, cost-effective, processor macro cell 

            The ARM7TDMI core is the industry’s most widely used 32-bit embedded RISC microprocessor solution. 
Optimized for cost and power-sensitive application, the ARM7TDMI solution provides low power consumption, 
small size, and high performance needed in portable, embedded application. The ARM7DMI-S is synthesizable 
version of ARM7TDMI core. The ARM720T hard macro cell contains the ARM7DMI core, 8KB unified cache and 
MMU (Memory Management Unit) that allows the use of protected execution space and virtual memory. The 
ARM7EJ-S processor is synthesizable core that provides all the benefit of ARM7DMI, while also incorporating 
ARM’s latest DSP extensions and jazelle technology, enabling acceleration of Java-based applications. 

1.1 LOAD-STORE ARCHITECTURE 

The processor operates on data held in registers. Separate load and store instructions transfer data between the 

register bank and external memory. These design rules allow a RISC processor to be simpler, and thus the core can 

operate at higher clock frequencies. 

 

                      1.2 ARM PROCESSOR CORE  

Similar to most RISC machines ARM works on load-store architecture, so only load and store instructions perform 
memory operations and all other arithmetic and logical operations are only performed on processor registers. The 
figure shows the ARM core data flow model. In which the ARM core as functional units connected by data buses. 
And the arrows represent the flow of data, the lines represent the buses, and boxes represent either an operation unit 
or a storage area. The figure shows not only the flow of data but also the abstract components that make up an ARM 
core. 
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Fig.1 

II. PROPOSED METHOD 

The smart solar system is a self-powered system; all components of the system depend on each other’s, the system 
does not need any supply from the external world but only sun  light. Those components interconnect with each 
other’s in  order to form a closed system.  The solar radiation gathered by the photovoltaic cell is  transformed into 
electrical energy; the panel will feed the  input of the charger which will charge a 12 Volt DC battery.  The second 
functionality of the cell is to give precise voltage  to the tracker, in order to reach the most efficient direction and  
orientation of the system which will allows maximum sunlight  absorption.  The battery will supply the system with 
a 12 Volt DC. The  motors, the charger, the tracker and the sensors are supplied  by the battery. The battery is 
charged by the photovoltaic cell  through the charger controller as shown in figure  

 

Fig.2 Relations between main parts of the system 

Figure b shows the block diagram of the tracking system.  It explains the dependency of the tracker. As for the first 
running, the system has to detect sun light in a quick and  accurate way, for this reason photo resistors are used [9]. 
It  will allows the tracking system to locate the nearest position  of the light based on comparisons done in the digital  
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processor, this will guide the system in a x-y-z plane, that  means all angles and locations can be detected and 
reached  due to the two motors (two rotational axes).  The accuracy of the system is enhanced by the gear factor  and 
ratio, the used steppers motors are of 3.5 degrees/step,  with the gears added to the motors many factors were  
improved such as the degree/step (less degree per step which  leads to better accuracy in position and angles) and 
high  torque for the motors. 

 

 

Fig.3 Dependency of the tracker 

Three photoresistors are used in the tracking system all are  fixed on the upper part of the system near the 
photovoltaic cell  in an X-O-Y manner as shown in figure c. It allows a  reference photoresistors the one at position 
O which will be compared with the photoresistors X and Y and depending on  the voltage output.  The tracker will 
compare X and O positions, the  comparison will end after a very near values of outputs of  those two photoresistors 
are reached, a loop will control the  stepper motor motion and steps till a near equality of sunlight  distribution will 
be reached. After reaching an acceptable  position and values for the X-O position test, the Y-O  photoresistors are 
tested and compared in the same manner. 

 

Fig 4.Three photo resistors installed on PV 

Figure d shows the flowchart algorithm of the tracker system. When the system is started the output values of the 
sensors will be compared together in order to locate the light direction. If the output of the sensor X is greater than 
that of sensor O then the system will deviate toward X, the system will rotate in the x-y plane, in order to reach a 
value where the two sensors have nearly the same output voltage.   The same operation is done for the z-plane, as 
the sensor O and X have a similar output voltage then, a comparison with the Y sensor will allow the system to 
rotate in the z- plane.  Using this method the tracker will have the sun position. This  position will be updated each 
time a variation will occurs in  the outputs of the sensors , the time of updating the track can  be regulated (knowing 
that the deviation of the sun will not  occurs each second ), so a period time can be added once the  system is in 
stable position in order to reach the second stable position .   The benefit of the smart tracker is that allows a precise 
position of the sun light. The sun direction is measured in a three axis diagram (position and angle). The information 
that the tracker will detect will be sent to different systems that has  the same functionality (that rotates following the 
solar rays to  reduce the power consumption of the system). 
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III. EXPERIMENTAL RESULTS 

In order to assess the efficiency of the proposed system, some measurements were taken during a sunny summer 
day.  Table 2 shows the comparison between the maximum current using affixed Photovoltaic panel (PV) and using 
the proposed system at different times. 

 

Table 1.Comparisson of the current between fixed PV and using the proposed system 

The efficiency of the proposed system can be calculated  using the equation 

 

 

 

Fig5. Flow chart algorithm of tracker system 



D.Rajendra Prasad et al, International Journal of Computer Science and Mobile Computing, Vol.3 Issue.1, January- 2014, pg. 84-89 

© 2014, IJCSMC All Rights Reserved                                                                                                        89 
 

IV.CONCLUSION 

In this paper a universal multi-function solar tracker system is reported. The proposed system was implemented in 
reduced complexity architecture such as a microcontroller.  The control system which is the brain of the proposed 
system is used to turn a small PV panel in three directions to determine the maximum output current.   Three photo 
resistors are used every 45 minutes to redirect the PV panel to het the nearest value of the maximum sun. 
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