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Abstract: This paper provides the elaborated summary of almost
all possible varieties video frame segmentation for position
control of parabolic solar reflector and its applications. Here the
paper have picked up a particular field of power generation and
studied numerous benefits and drawbacks of parabolic solar
reflector with web cam within the sun tracking era. This paper
also presents a small description of a number of the prevailing
sun tracking systems for daylight power generation and their
style problems. Finally at the end we have mentioned few issue
associated with database style.
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I.INTRODUCTION

People in unfortunate countries may benefit from the
employment of a solar distributed power generation system.
As mentioned higher than within the introduction, the
employment of a tracking system greatly improves the ability
gain from solar irradiation. This paper presents however the
potency of solar cell is often inflated with the planning of
parabolic solar reflector and therefore the implementation of
sun tracking system. Sun tracking systems is an application of
the Machine Vision (MV) and collaboration with information
Acquisition (DAQ) to systems by employing a web camera as
a reflector and rotor angle as an output channel to drive a
motor. The motors can react because the mechanism of the
camera to positive it continuously focuses on the target of sun.
By employing a MATLAB computer code programming
setting, closes loop management is enforced to produce
interaction between camera and movement angle as a tool to
regulate the motor to trace the sun. Sun tracking system with
web camera is an efficient tool to extend the potency of the
solar cells. Camera is that the reflector of the system be an eye
fixed of the human to require care and observe the sun. As the
sun is often half-track with the parabolic solar reflector, the
voltage, current and power received can continuously. This
analysis may offer important improvement in energy. This
analysis are often continued and upgraded to urge the upper
potency to the almost level.
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II.SUN TRACKING SYSTEM USING WEB CAMERA
Tracking objects in video sequences of surveillance camera is
now a days a demanding application. Tracking objects is
much more challenging in video sequences to improve
recognition and tracking performances. There are many
existing methods of object tracking but all has some
drawbacks. Some of the existing models for object tracking
are contour-based models, region-based models and feature
point-based models. There are currently many research
groups active in the field of photovoltaic in universities and
research institutions around the whole world. Current
scenario shows they divide this research into three areas:
making current technology of solar cells cheaper and more
efficient to effectively contest with other energy sources;
developing new technologies based on new solar cell
architectural designs; and developing new materials to serve
as
light
absorbers
and
charge
carriers[1][8][9][10][11][12][13][14].It is known to us that
solar cell operates at very slow down efficiency and thus we
need an advanced control mechanism is required to directly
increase the efficiency of the solar cell. In this field
researchers have developed an algorithm called the Maximum
power point tracking. In many researches it is told that Solar
PV gives output only when Sun shines. This may on average 5
to 7 hours/day. They indicate to get best use of solar some
storage will be required [8].
“Dante Johnson et al” determined from the experimentation
done that the best option for solar tracking would be to use the
light dependent resistors. Aside from their “power
consumption they are the best option because they are
clearly more sensitive; their optimum angle” is at 30
degrees. Their sensitivity is followed closely by the
amorphous solar cells with their optimum angle being at 50
degrees [12].
In 1997, “Zeroual et al” designed “an automatic
sun-tracker system to collect optimum solar energy”. Here
they used electro-optical sensors for sun searching and a
microprocessor controller unit for data processing and also
controlling the mechanical drive system. This system admits
solar energy collectors to follow the sun position for optimum
efficiency. It had been implemented to control a water heating
parabolic solar system for domestic uses. Here many
parameters like temperature, pressure and wind velocity had
been controlled for system security. The system also had been
tested for a [9.] “long period of time at variable
irradiance”. The result showed that it operated satisfactorily
with high accuracy [13].
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“Jeff Muhs, et al” form Oak Ridge National Laboratory in
2000 describes a systems-level “design and analysis of a
new approach for improving the energy efficiency with
adding affordability of solar energy in buildings”. They
worked on entitled hybrid solar lighting and full-spectrum
solar energy systems. They use different portions of the solar
spectrum simultaneously for multiple end-use applications in
buildings; the proposed system offers unique advantages over
other alternatives for using sunlight to produce electricity
[14].
In 2008 “PIC Based Automatic Solar Radiation Tracker”,
the sun tracking system was implemented which is based on
PIC microcontroller. The controller circuit system has been
designed with a minimum number of components and has
been merged onto a single PCB for simple assembly. Also
they use stepper motor for position tracking which enables
accurate tracking of the sun while keeping track of the array's
current position in relation to its initial position. They
conclude the automatic solar radiation tracker is an efficient
system for solar energy collection. They estimated that the sun
tracking systems can collect about 8% more energy than what
a fixed panel system collect [15].
“Zoltán Kvasznicza, et al” described a “preliminary
optimizing investigation of a tracking system for better
utilizing of the solar cells”. According to their conclusion at
least two times energy can be obtained with solar trackers in
regions of maximum sun shine [16].
“J. Rizk, et al” in 2008, in their paper shows the potential, of
system “benefits of simple tracking solar system using a
stepper motor and light sensor”. This method is increasing
power collection efficiency by developing a device that tracks
the sun to keep the panel at a right angle to its rays. This solar
tracking system is designed, [10.] implemented and
experimentally tested. The design details and the
experimental results are shown on this paper [17].
“Nur Khuzairy Bin Jamaludin” (2008) in his project, he is
focused to design and build the prototype of solar tracking
system that would be a starting point to build the realistic solar
tracking system. Therefore, this prototype will cover the
scope as like it can move 30° each and total movement of this
system can do is up to 180°, Using microcontroller
(16F877A), and also using stepper motor (bipolar 5 pin) with
help of Light Dependent Resistor (LDR) or Photo resistor as a
photo-sensor. He makes use of 6 sensors (photo resistor) to
detect and compare the solar intensity of light [18]. The
Worcester Polytechnic Institute carried out a study to
investigate the performance of 2-axis solar tracking systems.
The aim of the study was to “compare on increasing the
energy output of a solar collector by using a 2-axis
tracking system”. According to their report, the 2-axis
tracking system increases the annual energy by around 48%
than a fixed model and by around 36% than a 1-axis system
[19].
“Armstrong & Hurley” (2009) conclude “the orientation
and tilt position of the solar panel affect the amount of
solar radiation” that falls on the panel surface all over the
ISSN: 2278 – 1323

day. So the choice of tilt angle for a solar panel is fundamental
property to its efficient operation. They apply this thought
various times of days with various climatic condition and
location to ensure the effect of tilt angel position. They also
conclude the effect of diffused and direct beam radiation and
prepared a data chart for various climatic conditions [20]. It
objects to find a new technique to maximize that solar energy
under cloudy condition which can be useful for a country such
as Ireland. The study focused on the problem of statistically
predicting the power output of the solar collectors in cloudy
nations and included the effect of diffuse radiation. Due to
overcast skies the direct beam radiation is hugely eliminated,
so a new [11.] thought is necessary that takes into account the
frequency of clouds. In order to calculate the solar radiation,
the methodology is proposed where combines hourly analysis
and observations of cloud conditions with monthly sunshine
hour‟s data to determine the frequency of clear, partly cloudy
and overcast skies. Using these solar radiation values and
knowledge of “cloud conditions, the tilt angle, which is
alignment angle between collector and sun beam”, can be
predicted to optimize the available solar radiation between the
beam radiation on sunny days and the diffuse radiation on
cloudy days [20].
In 2010 “Mummadi Veerachary” prepared detailed report
on the use of a “SEPIC converter for photovoltaic power
control”. In his report, he utilized a two-input converter for
utilized the maximum power extraction from the solar cell
[21].
In 2010, “P. S. Revankar” has added the effect of variation
of sun‟s inclination to track down “the maximum possible
power from solar radiations” at Second International
Conference on Machine Learning and Computing. The
control mechanism designs such that it alters the position of
the panel when the incoming solar radiations are always
perpendicular to the panels [22]. Also most of the studies that
have implemented in the UK and in Europe such as the works
that have been done by the European Photovoltaic
Technology Platform were studying improving these systems
on clear sky conditions only (European Photovoltaic
Technology Platform, 2011). These studies did not consider
the solar tracking performance in cloudy conditions, and
therefore their results can be applicable for only clear sky
locations [23].
“Dr. Osama Gouda, Cairo” University, proposed Optimum
Design and Implementation of Stand-alone “Tracking
Photovoltaic Power System based on PLC and
Microcontroller”. In their paper, it is proposed to develop a
solar tracking system as the normal line of the solar cell and
always moves to parallel the ray of the sun. A new approach of
PLC program has been proposed for solar cell sun tracking.
Also a new [12.] computer (MATLAB) program has been
proposed for storage of the photovoltaic array output voltage
on computer. In this tracking system, is tracking the incoming
beams of the sun by a DC motor which contains a position
sensor. This position sensor gives a certain number of pulses
during the movement of the solar cell from the east, as the
initial or starting point (zero degree), to the west (180 degree)
as final or stopping point. This is done by Adjusting the
surface azimuth angle γ=00 when facing the south and The
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slope of the incident plane with the horizontal β is controlled
by moving the DC motor every half an hour by 9 degrees. The
motor is moved by control of PLC program [24].
In 2011“Mohammed S. EL-Moghany” in his paper, “fuzzy
logic controller FLC” was designed to maximizing the
energy received from solar cells by two methods. The first
method is by implementing a sun tracker controlled by fuzzy
logic controller to keep the PV panel pointing towards the sun
by using a stepper motor. Here LDR resistors are used to
determine the solar light intensity. This controller also has
been tested using MATLAB/Simulink program. The
proposed solar tracking power generation system was able
track the sun light automatically, so it is an efficient system for
solar energy collection by their conclusion. It was conclude
that the sun tracking systems is 24% more energy efficient
than a fixed panel system. The other proposed method is by
implementing a maximum power point tracker controlled by
fuzzy logic controller and using buck DC-to-DC converter to
keep the PV output power at the maximum point all the time.
This controller was tested using Matlab/Simulink program,
and the results was compared with a perturbation and
observation controller which applied on the same system. The
comparison shows that the fuzzy logic controller was better in
response and do not depend on knowing any parameter of PV
panel. In this paper, the fuzzy logic control demonstrates good
performance. Furthermore, fuzzy logic offers the advantage
of faster design, and emulation of human control strategies
[25]. [13.]
Many FPGA-based PV systems fuzzy MAXIMUM POWER
POINT TRACKING control was proposed, “A. Messai”, at
el describes the hardware implementation of a “two-inputs
one-output digital Fuzzy Logic Controller (FLC) on a
Xilinx FPGA using VHDL language” in 2009 [26].
“Minor M. et al” (2010) In his work, they propose “an
innovative system for tracking the sun which is based on
the use of a commercial web cam as the sensor” element.
An experimental electro-mechanism was designed and
developed to evaluate its accuracy and efficacy in tracking the
sun under different weather conditions. The impact on the
system performance caused by intermittent cloud cover and
temperature changes were also analyzed. The system showed
an accuracy of 0.1º and high immunity to temperature
variations. It demonstrated to be able to relocate the sun, as
well as extrapolate its position when it cannot be observed for
a period of time [27].
In “Solar Tracking Strategies”, (“L. A. Petrov” 2010/2011
university of DUNDEE) system builds for Solar Tracking. A
unique server-microcontroller mechanism was chosen for
system control. This configuration proved to be highly
adaptable, maintainable and has the potential to increase
system flexibility to very upgrade levels. Several
characteristics of each algorithm can be derived, such as
precision variation with time and latitude, and computational
cost. The results of this analysis can point towards specific
algorithms when decisions upon tracking applications are
being made [28]. Then some studies came to compare the
performance of tracking systems in different locations.

“Messenger & Ventre” have discussed maximizing of the
irradiation on solar collectors. They have looked at
optimizing the performance of flat solar collectors and
discussed briefly the performance of solar tracking system
under different conditions. They have chosen two locations at
different climate condition, one at clear sky condition and
another at somewhat cloudy condition. And they have found
[14.] that the performance of a tracking system reduces with
the increase of clouds layer at the location [29]. In most paper
like “Modeling and Simulation of a Solar Photovoltaic
System, Its Dynamics and Transient Characteristics in
LABVIEW” try modeling a simulation in MATLAB
environment. It is the basis for computer simulation of a real
system, usually based on a theoretical and practical analysis
of the various physical processes regarding the system and of
all factors influencing these processes. The analytically
expressed Mathematical models describing the system
characteristics are formulated and translated into computer
codes to be used in the simulation process. The most common
model used to predict energy production in photovoltaic cell
modeling is the single diode circuit model that represents
electrical behavior of the pn-junction in best cases [30].
“M. Berrera”, in his project has compared seven different
types of “algorithms for Maximum power point tracking”
with the help of two different solar irradiation functions to
analyses the variation of the output power in both cases using
the optimized maximum power point tracking algorithms and
maximum power point tracking algorithms [31].
“Nur Mohammad Tarequlkarim”, in his paper present a
“microcontroller based energy efficient automatic solar
tracking system”. Here a comparative analysis was
performed using four systems, i.e. hybrid tracking, dual axis,
single axis and stationary module. The result showed that the
use of the dual axis tracking system produced 18% gain of
power output, compared with a single axis tracking system.
The gain of output [15.] power with the Hybrid tracking
system was much higher 54% when compared with a
stationary system inclined at 23.5 degree to the horizontal
[32].
“Yinghao Chu”, et al in their paper not only gives a brief
“introduction about the fast developing solar technologies
industry”, but also may help us avoid long term switching
cost in the future and make the solar systems performance
more efficient, economical and stable. In this work, they used
five of the most commonly “studied and discussed solar
technologies and reviewed their structure, performance,
advantages and drawbacks” [33].
“Asmarashid Ponniran1”, et al, work on a project, where
their objective is the development of an automatic solar
tracking system in which solar panels will keep ordinate with
the sunlight in order to maximize in harvesting solar power.
When the intensity of Sunlight is decreasing, this system
automatically changes its direction to get maximum intensity
of Sunlight. LDR light detector acts as a sensor is used to trace
the coordinate of the Sunlight by detecting brightness level of
Sunlight. While to rotate the appropriate position of the panel,
a DC geared motor is used. The system is controlled by two
relays as a DC geared motor driver and a microcontroller as a
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main processor. “Single Axis Solar Tracking System
prototype model” is successfully developed. The designed
system is focuses on designing controller part and the main
concern is to design appropriate circuits and the circuits
supposed to be able to control DC-gear motor rotation
direction without considering motor speed [34].
“Saboj Kumar Ray et al”, This paper represents a simple
method, “low cost microcontroller based solar tracker of
two way of rotating freedom” in order to achieve the right
positioning of photovoltaic solar cell to get the much sunlight
during the day light session to get more electricity. In this
research a comparison has been made on a conventional solar
follower plant and tracking system [35].
“Matthew Wrightn and Ashraf Uddin” in 2012 presented
their paper for organic materials, have recently become of
great interest for photo voltaic applications, due [16.] to their
potential to utilize high throughput in solution phase
processing, which will lead to low cost electricity production.
“Hybrid solar cells combine organic and inorganic
materials with the aim of utilizing the low cost cell
production of organic photovoltaic (OPV)” as well as
obtaining other advantages, such a stainable absorption
spectra, from the inorganic component [36].
“Okpeki U.K.”, et al presented a paper concern the “design
and construction of a bidirectional solar tracking
system”. In this research test showed that power used by
tracker system is less than the power gain by tracking the sun
accurately. The most important conclusion of this research is
that the total cost of construction of the tracker system is very
low [37].
“Jay Patel” discus his paper According to “the Simulink
model of solar cell in MATLAB with boost converter and
maximum power point tracking algorithm using INC
method, they conclude that the maximum power point
tracking controller” adjusts the duty cycle of the boost
converter on the event of any change in the irradiance to
generate maximum power possible and also conclude that the
P&O and INC method tracks the maximum power under
various climate condition. It also improves dynamic and
steady state performance of the PV system [38].
In 2013, “Neha Sonkar” designs a system of tracking where
he using a balanced concept to compare two signals from the
different sensors. Here “Light Dependent Resistor (LDR)
as a light sensor” has been used. The mechanism just two
light sensors are separated by divider which will create
shadow on one side of the light sensor if the solar panel is not
perpendicular to the sun. For the controlling circuit, he used
microcontroller PIC16F877A which acts as a brain that
controls the movement of the motor via relay. First data is
received from the sensors and processed by the
microcontroller to send a data to the Bi-directional DC geared
motor via relay to ensure position of solar panel is
perpendicular towards the Sun [39]. [17.]
The various discussions shows that the way of upgrading of
various tracking tools to make collection of solar beam more

ISSN: 2278 – 1323

efficient to fulfill the energy demand. The readily available
type of tracking technique is discussed in this paper.
III.CONCLUSION
I have studied different papers that are related with video
frame segmentation for position control of parabolic solar
reflector, I can conclude that to obtain efficient electrical
power from PV module, the main input parameters are solar
irradiance and temperature. The combination of these effects
makes better performance of the solar cell in any condition. I
found that the module power and maximum power point
tracking power are different at different time of the day, which
concludes that to optimize power; I required a positional
control system to maximize the incoming solar radiation by
aligning the PV module towards the Sun. This serve also
provide the motor controlling parameter, which are
differential voltages between module voltage and module
maximum power point tracking voltage at different condition.
Using this data, I find out optimal angle of rotation of PV
module, which is a vital parameter of my work. This
estimation of optimal angle of the motor can be used to design
tracker in practical field for optimizing solar power efficiently
throughout the day. I hope that my results can be applied for
more advanced system in future.
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