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There is an ongoing data explosion transpiring that will make previous creations, collections,
and storage of data look trivial. Big Data, Mining, and Analytics: Components of Strategic
Decision Making ties together big data, data mining, and analytics to explain how readers can
leverage them to extract valuable insights from their data. Facilitating a clear understanding of
big data, it supplies authoritative insights from expert contributors into leveraging data
resources, including big data, to improve decision making. Illustrating basic approaches of
business intelligence to the more complex methods of data and text mining, the book guides
readers through the process of extracting valuable knowledge from the varieties of data
currently being generated in the brick and mortar and internet environments. It considers the
broad spectrum of analytics approaches for decision making, including dashboards, OLAP
cubes, data mining, and text mining. Includes a foreword by Thomas H. Davenport,
Distinguished Professor, Babson College; Fellow, MIT Center for Digital Business; and CoFounder, International Institute for Analytics Introduces text mining and the transforming of
unstructured data into useful information Examines real time wireless medical data acquisition
for today’s healthcare and data mining challenges Presents the contributions of big data
experts from academia and industry, including SAS Highlights the most exciting emerging
technologies for big data—Hadoop is just the beginning Filled with examples that illustrate the
value of analytics throughout, the book outlines a conceptual framework for data modeling that
can help you immediately improve your own analytics and decision-making processes. It also
provides in-depth coverage of analyzing unstructured data with text mining methods to supply
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you with the well-rounded understanding required to leverage your information assets into
improved strategic decision making.
????????????,???????????C++???????,????????????,????????????????????????,??????????
?????,????????????
Based on more than 40 interviews with Jobs conducted over two years--as well as interviews
with more than 100 family members, friends, adversaries, competitors, and
colleagues--Isaacson has written a riveting story of the roller-coaster life and searingly intense
personality of a creative entrepreneur whose passion for perfection and ferocious drive
revolutionized six industries: personal computers, animated movies, music, phones, tablet
computing, and digital publishing.
PCMag.com is a leading authority on technology, delivering Labs-based, independent reviews
of the latest products and services. Our expert industry analysis and practical solutions help
you make better buying decisions and get more from technology.
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?????????????????????????????? ???? | ??? ??????????????????????????Discovery???????
???????????????BBC?????????????????????????????????????1905?????????????????????
???????????????????????????????????????????????????
Presents an illustrated A-Z encyclopedia containing approximately 600 entries on computer
and technology related topics.

??????????????? ??????C++11?? ?????C++11??????????????????C++?????????????
Page 3/47

Read PDF Microprocessor Projects Wordpress
???????????????????????????????????????????????????????????????????????
?C++ Primer, 5th Edition ????????????C++??????????????????????????????????????
??????????????????????????????????????????????? ????&?????
????????C++11???????????????????????????????
???????????????????????????????? ?????????????????C++11????
???????????????????????? ???????????????????????????????????????????????????
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?????????????????????????,???C++??????????????????????????????
Electronic music instruments weren't called synthesizers until the 1950s, but their
lineage began in 1919 with Russian inventor Lev Sergeyevich Termen's development
of the Etherphone, what we now know of as the Theremin. The past century has seen
remarkable developments in synthesizers, documented in the first chapter of this book
by a historical look at the most important instruments and how they advanced methods
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of a musician's control, of sound generation, of improved capabilities forlive
performance, of interfaces that improved the musician's interaction with the instrument,
and of groundbreaking ways to compose music. Chapter two covers the basics of
acoustics and synthesis, including descriptions of individual synthesizer components
and how they affect the generation of sound and the production of music. Today's
synthesizer industry covers a vast range of devices, from affordable to expensive
workstations, from analog to digital to hybrid forms of sound generation,from the
expanding universe of software instruments to the vigorously revived world of modular
synthesizers, from state-of-the-art all-digital instruments to those that function directly
with analog machines of the past, and from synthesizers and controllers sporting
traditional interfaces such as the organ- or piano-style keyboard to those that appeal to
musicians in search of novel approaches to making music. Chapter three addresses
many of the valuable considerations to make when shopping for synthesizers. The final
two chapters outline strategies noted and successful synthesists use to program,
compose and perform with, and record the ultimate electronic music instrument.
The Chinese translated version of Lauren Ipsum: A Story about Computer Science and
Other Improbable Things by Carlos Bueno. This book is A looking glass tale for the
computer age" noted by School Library Journal.
This book details Automatic Solar-Tracking, Sun-Tracking-Systems, Solar-Trackers and
Sun Tracker Systems. An intelligent automatic solar tracker is a device that orients a
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payload toward the sun. Such programmable computer based solar tracking device
includes principles of solar tracking, solar tracking systems, as well as microcontroller,
microprocessor and/or PC based solar tracking control to orientate solar reflectors,
solar lenses, photovoltaic panels or other optical configurations towards the sun.
Motorized space frames and kinematic systems ensure motion dynamics and employ
drive technology and gearing principles to steer optical configurations such as mangin,
parabolic, conic, or cassegrain solar energy collectors to face the sun and follow the
sun movement contour continuously. In harnessing power from the sun through a solar
tracker or practical solar tracking system, renewable energy control automation
systems require automatic solar tracking software and solar position algorithms to
accomplish dynamic motion control with control automation architecture, circuit boards
and hardware. On-axis sun tracking system such as the altitude-azimuth dual axis or
multi-axis solar tracker systems use a sun tracking algorithm or ray tracing sensors or
software to ensure the sun's passage through the sky is traced with high precision in
automated solar tracker applications, right through summer solstice, solar equinox and
winter solstice. A high precision sun position calculator or sun position algorithm is this
an important step in the design and construction of an automatic solar tracking system.
From sun tracing software perspective, the sonnet Tracing The Sun has a literal
meaning. Within the context of sun track and trace, this book explains that the sun's
daily path across the sky is directed by relatively simple principles, and if
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grasped/understood, then it is relatively easy to trace the sun with sun following
software. Sun position computer software for tracing the sun are available as open
source code, sources that is listed in this book. Ironically there was even a system
called sun chaser, said to have been a solar positioner system known for chasing the
sun throughout the day. Using solar equations in an electronic circuit for automatic solar
tracking is quite simple, even if you are a novice, but mathematical solar equations are
over complicated by academic experts and professors in text-books, journal articles and
internet websites. In terms of solar hobbies, scholars, students and Hobbyist's looking
at solar tracking electronics or PC programs for solar tracking are usually overcome by
the sheer volume of scientific material and internet resources, which leaves many
developers in frustration when search for simple experimental solar tracking sourcecode for their on-axis sun-tracking systems. This booklet will simplify the search for the
mystical sun tracking formulas for your sun tracker innovation and help you develop
your own autonomous solar tracking controller. By directing the solar collector directly
into the sun, a solar harvesting means or device can harness sunlight or thermal heat.
This is achieved with the help of sun angle formulas, solar angle formulas or solar
tracking procedures for the calculation of sun's position in the sky. Automatic sun
tracking system software includes algorithms for solar altitude azimuth angle
calculations required in following the sun across the sky. In using the longitude, latitude
GPS coordinates of the solar tracker location, these sun tracking software tools
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supports precision solar tracking by determining the solar altitude-azimuth coordinates
for the sun trajectory in altitude-azimuth tracking at the tracker location, using certain
sun angle formulas in sun vector calculations. Instead of follow the sun software, a sun
tracking sensor such as a sun sensor or webcam or video camera with vision based
sun following image processing software can also be used to determine the position of
the sun optically. Such optical feedback devices are often used in solar panel tracking
systems and dish tracking systems. Dynamic sun tracing is also used in solar
surveying, DNI analyser and sun surveying systems that build solar infographics maps
with solar radiance, irradiance and DNI models for GIS (geographical information
system). In this way geospatial methods on solar/environment interaction makes use
use of geospatial technologies (GIS, Remote Sensing, and Cartography). Climatic data
and weather station or weather center data, as well as queries from sky servers and
solar resource database systems (i.e. on DB2, Sybase, Oracle, SQL, MySQL) may also
be associated with solar GIS maps. In such solar resource modelling systems, a
pyranometer or solarimeter is normally used in addition to measure direct and indirect,
scattered, dispersed, reflective radiation for a particular geographical location. Sunlight
analysis is important in flash photography where photographic lighting are important for
photographers. GIS systems are used by architects who add sun shadow applets to
study architectural shading or sun shadow analysis, solar flux calculations, optical
modelling or to perform weather modelling. Such systems often employ a computer
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operated telescope type mechanism with ray tracing program software as a solar
navigator or sun tracer that determines the solar position and intensity. The purpose of
this booklet is to assist developers to track and trace suitable source-code and solar
tracking algorithms for their application, whether a hobbyist, scientist, technician or
engineer. Many open-source sun following and tracking algorithms and source-code for
solar tracking programs and modules are freely available to download on the internet
today. Certain proprietary solar tracker kits and solar tracking controllers include a
software development kit SDK for its application programming interface API attributes
(Pebble). Widget libraries, widget toolkits, GUI toolkit and UX libraries with graphical
control elements are also available to construct the graphical user interface (GUI) for
your solar tracking or solar power monitoring program. The solar library used by solar
position calculators, solar simulation software and solar contour calculators include
machine program code for the solar hardware controller which are software
programmed into Micro-controllers, Programmable Logic Controllers PLC,
programmable gate arrays, Arduino processor or PIC processor. PC based solar
tracking is also high in demand using C++, Visual Basic VB, as well as MS Windows,
Linux and Apple Mac based operating systems for sun path tables on Matlab, Excel.
Some books and internet webpages use other terms, such as: sun angle calculator, sun
position calculator or solar angle calculator. As said, such software code calculate the
solar azimuth angle, solar altitude angle, solar elevation angle or the solar Zenith angle
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(Zenith solar angle is simply referenced from vertical plane, the mirror of the elevation
angle measured from the horizontal or ground plane level). Similar software code is
also used in solar calculator apps or the solar power calculator apps for IOS and
Android smartphone devices. Most of these smartphone solar mobile apps show the
sun path and sun-angles for any location and date over a 24 hour period. Some
smartphones include augmented reality features in which you can physically see and
look at the solar path through your cell phone camera or mobile phone camera at your
phone's specific GPS location. In the computer programming and digital signal
processing (DSP) environment, (free/open source) program code are available for VB,
.Net, Delphi, Python, C, C+, C++, PHP, Swift, ADM, F, Flash, Basic, QBasic, GBasic,
KBasic, SIMPL language, Squirrel, Solaris, Assembly language on operating systems
such as MS Windows, Apple Mac, DOS or Linux OS. Software algorithms predicting
position of the sun in the sky are commonly available as graphical programming
platforms such as Matlab (Mathworks), Simulink models, Java applets, TRNSYS
simulations, Scada system apps, Labview module, Beckhoff TwinCAT (Visual Studio),
Siemens SPA, mobile and iphone apps, Android or iOS tablet apps, and so forth. At the
same time, PLC software code for a range of sun tracking automation technology can
follow the profile of sun in sky for Siemens, HP, Panasonic, ABB, Allan Bradley,
OMRON, SEW, Festo, Beckhoff, Rockwell, Schneider, Endress Hauser, Fudji electric.
Honeywell, Fuchs, Yokonawa, or Muthibishi platforms. Sun path projection software are
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also available for a range of modular IPC embedded PC motherboards, Industrial PC,
PLC (Programmable Logic Controller) and PAC (Programmable Automation Controller)
such as the Siemens S7-1200 or Siemens Logo, Beckhoff IPC or CX series, OMRON
PLC, Ercam PLC, AC500plc ABB, National Instruments NI PXI or NI cRIO, PIC
processor, Intel 8051/8085, IBM (Cell, Power, Brain or Truenorth series), FPGA (Xilinx
Altera Nios), Intel, Xeon, Atmel megaAVR, MPU, Maple, Teensy, MSP, XMOS, Xbee,
ARM, Raspberry Pi, Eagle, Arduino or Arduino AtMega microcontroller, with servo
motor, stepper motor, direct current DC pulse width modulation PWM (current driver) or
alternating current AC SPS or IPC variable frequency drives VFD motor drives (also
termed adjustable-frequency drive, variable-speed drive, AC drive, micro drive or
inverter drive) for electrical, mechatronic, pneumatic, or hydraulic solar tracking
actuators. The above motion control and robot control systems include analogue or
digital interfacing ports on the processors to allow for tracker angle orientation feedback
control through one or a combination of angle sensor or angle encoder, shaft encoder,
precision encoder, optical encoder, magnetic encoder, direction encoder, rotational
encoder, chip encoder, tilt sensor, inclination sensor, or pitch sensor. Note that the
tracker's elevation or zenith axis angle may measured using an altitude angle-,
declination angle-, inclination angle-, pitch angle-, or vertical angle-, zenith anglesensor or inclinometer. Similarly the tracker's azimuth axis angle be measured with a
azimuth angle-, horizontal angle-, or roll angle- sensor. Chip integrated accelerometer
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magnetometer gyroscope type angle sensors can also be used to calculate
displacement. Other options include the use of thermal imaging systems such as a
Fluke thermal imager, or robotic or vision based solar tracker systems that employ face
tracking, head tracking, hand tracking, eye tracking and car tracking principles in solar
tracking. With unattended decentralised rural, island, isolated, or autonomous off-grid
power installations, remote control, monitoring, data acquisition, digital datalogging and
online measurement and verification equipment becomes crucial. It assists the operator
with supervisory control to monitor the efficiency of remote renewable energy resources
and systems and provide valuable web-based feedback in terms of CO2 and clean
development mechanism (CDM) reporting. A power quality analyser for diagnostics
through internet, WiFi and cellular mobile links is most valuable in frontline
troubleshooting and predictive maintenance, where quick diagnostic analysis is
required to detect and prevent power quality issues. Solar tracker applications cover a
wide spectrum of solar energy and concentrated solar devices, including solar power
generation, solar desalination, solar water purification, solar steam generation, solar
electricity generation, solar industrial process heat, solar thermal heat storage, solar
food dryers, solar water pumping, hydrogen production from methane or producing
hydrogen and oxygen from water (HHO) through electrolysis. Many patented or nonpatented solar apparatus include tracking in solar apparatus for solar electric generator,
solar desalinator, solar steam engine, solar ice maker, solar water purifier, solar
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cooling, solar refrigeration, USB solar charger, solar phone charging, portable solar
charging tracker, solar coffee brewing, solar cooking or solar dying means. Your project
may be the next breakthrough or patent, but your invention is held back by frustration in
search for the sun tracker you require for your solar powered appliance, solar
generator, solar tracker robot, solar freezer, solar cooker, solar drier, solar pump, solar
freezer, or solar dryer project. Whether your solar electronic circuit diagram include a
simplified solar controller design in a solar electricity project, solar power kit, solar
hobby kit, solar steam generator, solar hot water system, solar ice maker, solar
desalinator, hobbyist solar panels, hobby robot, or if you are developing professional or
hobby electronics for a solar utility or micro scale solar powerplant for your own solar
farm or solar farming, this publication may help accelerate the development of your
solar tracking innovation. Lately, solar polygeneration, solar trigeneration (solar triple
generation), and solar quad generation (adding delivery of steam, liquid/gaseous fuel,
or capture food-grade CO$_2$) systems have need for automatic solar tracking. These
systems are known for significant efficiency increases in energy yield as a result of the
integration and re-use of waste or residual heat and are suitable for compact packaged
micro solar powerplants that could be manufactured and transported in kit-form and
operate on a plug-and play basis. Typical hybrid solar power systems include compact
or packaged solar micro combined heat and power (CHP or mCHP) or solar micro
combined, cooling, heating and power (CCHP, CHPC, mCCHP, or mCHPC) systems
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used in distributed power generation. These systems are often combined in
concentrated solar CSP and CPV smart microgrid configurations for off-grid rural, island
or isolated microgrid, minigrid and distributed power renewable energy systems. Solar
tracking algorithms are also used in modelling of trigeneration systems using Matlab
Simulink (Modelica or TRNSYS) platform as well as in automation and control of
renewable energy systems through intelligent parsing, multi-objective, adaptive learning
control and control optimization strategies. Solar tracking algorithms also find
application in developing solar models for country or location specific solar studies, for
example in terms of measuring or analysis of the fluctuations of the solar radiation (i.e.
direct and diffuse radiation) in a particular area. Solar DNI, solar irradiance and
atmospheric information and models can thus be integrated into a solar map, solar atlas
or geographical information systems (GIS). Such models allows for defining local
parameters for specific regions that may be valuable in terms of the evaluation of
different solar in photovoltaic of CSP systems on simulation and synthesis platforms
such as Matlab and Simulink or in linear or multi-objective optimization algorithm
platforms such as COMPOSE, EnergyPLAN or DER-CAM. A dual-axis solar tracker
and single-axis solar tracker may use a sun tracker program or sun tracker algorithm to
position a solar dish, solar panel array, heliostat array, PV panel, solar antenna or
infrared solar nantenna. A self-tracking solar concentrator performs automatic solar
tracking by computing the solar vector. Solar position algorithms (TwinCAT, SPA, or
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PSA Algorithms) use an astronomical algorithm to calculate the position of the sun. It
uses astronomical software algorithms and equations for solar tracking in the
calculation of sun's position in the sky for each location on the earth at any time of day.
Like an optical solar telescope, the solar position algorithm pin-points the solar reflector
at the sun and locks onto the sun's position to track the sun across the sky as the sun
progresses throughout the day. Optical sensors such as photodiodes, light-dependantresistors (LDR) or photoresistors are used as optical accuracy feedback devices. Lately
we also included a section in the book (with links to microprocessor code) on how the
PixArt Wii infrared camera in the Wii remote or Wiimote may be used in infrared solar
tracking applications. In order to harvest free energy from the sun, some automatic
solar positioning systems use an optical means to direct the solar tracking device.
These solar tracking strategies use optical tracking techniques, such as a sun sensor
means, to direct sun rays onto a silicon or CMOS substrate to determine the X and Y
coordinates of the sun's position. In a solar mems sun-sensor device, incident sunlight
enters the sun sensor through a small pin-hole in a mask plate where light is exposed
to a silicon substrate. In a web-camera or camera image processing sun tracking and
sun following means, object tracking software performs multi object tracking or moving
object tracking methods. In an solar object tracking technique, image processing
software performs mathematical processing to box the outline of the apparent solar disc
or sun blob within the captured image frame, while sun-localization is performed with an
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edge detection algorithm to determine the solar vector coordinates. An automated
positioning system help maximize the yields of solar power plants through solar tracking
control to harness sun's energy. In such renewable energy systems, the solar panel
positioning system uses a sun tracking techniques and a solar angle calculator in
positioning PV panels in photovoltaic systems and concentrated photovoltaic CPV
systems. Automatic on-axis solar tracking in a PV solar tracking system can be dualaxis sun tracking or single-axis sun solar tracking. It is known that a motorized
positioning system in a photovoltaic panel tracker increase energy yield and ensures
increased power output, even in a single axis solar tracking configuration. Other
applications such as robotic solar tracker or robotic solar tracking system uses robotica
with artificial intelligence in the control optimization of energy yield in solar harvesting
through a robotic tracking system. Automatic positioning systems in solar tracking
designs are also used in other free energy generators, such as concentrated solar
thermal power CSP and dish Stirling systems. The sun tracking device in a solar
collector in a solar concentrator or solar collector Such a performs on-axis solar
tracking, a dual axis solar tracker assists to harness energy from the sun through an
optical solar collector, which can be a parabolic mirror, parabolic reflector, Fresnel lens
or mirror array/matrix. A parabolic dish or reflector is dynamically steered using a
transmission system or solar tracking slew drive mean. In steering the dish to face the
sun, the power dish actuator and actuation means in a parabolic dish system optically
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focusses the sun's energy on the focal point of a parabolic dish or solar concentrating
means. A Stirling engine, solar heat pipe, thermosyphin, solar phase change material
PCM receiver, or a fibre optic sunlight receiver means is located at the focal point of the
solar concentrator. The dish Stirling engine configuration is referred to as a dish Stirling
system or Stirling power generation system. Hybrid solar power systems (used in
combination with biogas, biofuel, petrol, ethanol, diesel, natural gas or PNG) use a
combination of power sources to harness and store solar energy in a storage medium.
Any multitude of energy sources can be combined through the use of controllers and
the energy stored in batteries, phase change material, thermal heat storage, and in
cogeneration form converted to the required power using thermodynamic cycles
(organic Rankin, Brayton cycle, micro turbine, Stirling) with an inverter and charge
controller. Book and literature review is ideal for sun and moon tracking in solar
applications for sun-rich countries such as the USA, Spain, Portugal, Mediterranean,
Italy, Greece, Mexico, Portugal, China, India, Brazil, Chili, Argentina, South America,
etc. ???????????????????????????????????????????????????????????????????????
????????????????????????????????????????/???PC?????????????????????????????
???????????????????????????????????????????????????????????????????????????
??????????????????? ????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
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????????????????? ??????????????????????????????????????????????????????????
????????????????????/???????????????????????????????????????????????????????
?????????????????????????????????????????? ? ???? ????? ????????
?????????????? Solar-Tracking, ??-Tracking-Systems, Solar-??????? ? ?? Tracker
Systems. ???????????????? ?????????????? ????????? ???????? ????????
???????????, ??????? ??????????? ???????? ???????? ? ??????. ?????
??????????????? ????????? ?? ?????? ????????? ?????????? ???????? ????????
???????? ????????? ????????, ????????? ?????? ????????, ? ????? ???????????????,
?????????????? ? / ??? ?? ?? ???? ?????????? ????????? ????????????
??????????????? ????????? ???????????, ????????? ?????, ?????????????????
?????? ??? ?????? ?????????? ???????????? ? ?? ?????????????? ??????????? ?????
? ?????????????? ??????? ??????????? ???????? ???????? ? ???????????? ?????????
??????? ? ????????? ????????, ????? ????????? ?????????? ????????????, ????? ???
??????, ??????????????, ?????????? ??? ?????????? ????????? ??????????? ???????,
????? ????? ? ?????? ? ????????? ?? ??????? ?????? ???????? ??????????. ?
?????????? ???? ?? ?????? ????? ????????? ?????? ??? ???????????? ?????????
??????? ????????, ??????? ?????????????? ???????? ??????? ????????????? ???????
??????????????? ????????? ???????????? ???????????? ??????????? ? ??????????
????????? ??????? ??? ?????????? ????????????? ???????? ???????? ? ???????????
????????????? ??????????, ???????? ???? ? ?????????? ???????. ?? ??? ???????
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???????? ??, ????? ??? ??????-?????? ??????? ??? ??? ??????????? ?????????
??????? ?????? ???????????? ???????? ???????????? ?????? ??? ??????????? ?????
???????? ??? ??????????? ???????????, ????? ?????????? ??????????? ?????? ??
???? ?????????????? ? ??????? ????????? ? ?????????????????? ??????????
????????? Tracker , ????? ????? ??????? ?????????????, ?????????? ????????????? ?
??????? ?????????????.??????? ???????? ??????? ?? ??????????? ??? ?????????
?????? ???????? ??? ?????? ??? ? ?????????????? ? ????????????? ??????????????
???????? ????????? ????????.
Building a conscious robot is a scientific and technological challenge. Debates about
the possibility of conscious robots and the related positive outcomes and hazards for
human beings are today no longer confined to philosophical circles. Robot
consciousness is a research field aimed at a two-part goal: on the one hand, scholars
working in robot consciousness take inspiration from biological consciousness to build
robots that present forms of experiential and functional consciousness. On the other
hand, scholars employ robots as tools to better understand biological consciousness.
Thus, part one of the goal concerns the replication of aspects of biological
consciousness in robots, by unifying a variety of approaches from AI and robotics,
cognitive robotics, epigenetic and affective robotics, situated and embodied robotics,
developmental robotics, anticipatory systems, and biomimetic robotics. Part two of the
goal is pursued by employing robots to advance and mark progress in the study of
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consciousness in humans and animals. Notably, neuroscientists involved in the study of
consciousness do not exclude the possibility that robots may be conscious. This eBook
comprises a collection of thirteen manuscripts and an Editorial published by Frontiers in
Robotics and Artificial Intelligence, under the section Humanoid Robotics, and Frontiers
in Neurorobotics, on the topic “Consciousness in Humanoid Robots.” This
compendium aims at collating the most recent theoretical studies, models, and case
studies of machine consciousness that take the humanoid robot as a frame of
reference. The content in the articles may be applied to many different kinds of robots,
and to software agents as well.
????Tim Peierls?Joshua Bloch?Joseph Bowbeer?David Holmes?Doug Lea
This book details Practical Solar Energy Harvesting, Automatic Solar-Tracking, SunTracking-Systems, Solar-Trackers and Sun Tracker Systems using motorized
automatic positioning concepts and control principles. An intelligent automatic solar
tracker is a device that orients a payload toward the sun. Such programmable computer
based solar tracking device includes principles of solar tracking, solar tracking systems,
as well as microcontroller, microprocessor and/or PC based solar tracking control to
orientate solar reflectors, solar lenses, photovoltaic panels or other optical
configurations towards the sun. Motorized space frames and kinematic systems ensure
motion dynamics and employ drive technology and gearing principles to steer optical
configurations such as mangin, parabolic, conic, or cassegrain solar energy collectors
Page 20/47

Read PDF Microprocessor Projects Wordpress
to face the sun and follow the sun movement contour continuously. In general, the book
may benefit solar research and solar energy applications in countries such as Africa,
Mediterranean, Italy, Spain, Greece, USA, Mexico, South America, Brazilia, Argentina,
Chili, India, Malaysia, Middle East, UAE, Russia, Japan and China. This book on
practical automatic Solar-Tracking Sun-Tracking is in .PDF format and can easily be
converted to the .EPUB .MOBI .AZW .ePub .FB2 .LIT .LRF .MOBI .PDB .PDF .TCR
formats for smartphones and Kindle by using the ebook.online-convert.com facility. The
content of the book is also applicable to communication antenna satellite tracking and
moon tracking algorithm source code for which links to free download links are
provided. In harnessing power from the sun through a solar tracker or practical solar
tracking system, renewable energy control automation systems require automatic solar
tracking software and solar position algorithms to accomplish dynamic motion control
with control automation architecture, circuit boards and hardware. On-axis sun tracking
system such as the altitude-azimuth dual axis or multi-axis solar tracker systems use a
sun tracking algorithm or ray tracing sensors or software to ensure the sun's passage
through the sky is traced with high precision in automated solar tracker applications,
right through summer solstice, solar equinox and winter solstice. A high precision sun
position calculator or sun position algorithm is this an important step in the design and
construction of an automatic solar tracking system. From sun tracing software
perspective, the sonnet Tracing The Sun has a literal meaning. Within the context of
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sun track and trace, this book explains that the sun's daily path across the sky is
directed by relatively simple principles, and if grasped/understood, then it is relatively
easy to trace the sun with sun following software. Sun position computer software for
tracing the sun are available as open source code, sources that is listed in this book.
Ironically there was even a system called sun chaser, said to have been a solar
positioner system known for chasing the sun throughout the day. Using solar equations
in an electronic circuit for automatic solar tracking is quite simple, even if you are a
novice, but mathematical solar equations are over complicated by academic experts
and professors in text-books, journal articles and internet websites. In terms of solar
hobbies, scholars, students and Hobbyist's looking at solar tracking electronics or PC
programs for solar tracking are usually overcome by the sheer volume of scientific
material and internet resources, which leaves many developers in frustration when
search for simple experimental solar tracking source-code for their on-axis sun-tracking
systems. This booklet will simplify the search for the mystical sun tracking formulas for
your sun tracker innovation and help you develop your own autonomous solar tracking
controller. By directing the solar collector directly into the sun, a solar harvesting means
or device can harness sunlight or thermal heat. This is achieved with the help of sun
angle formulas, solar angle formulas or solar tracking procedures for the calculation of
sun's position in the sky. Automatic sun tracking system software includes algorithms
for solar altitude azimuth angle calculations required in following the sun across the sky.
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In using the longitude, latitude GPS coordinates of the solar tracker location, these sun
tracking software tools supports precision solar tracking by determining the solar
altitude-azimuth coordinates for the sun trajectory in altitude-azimuth tracking at the
tracker location, using certain sun angle formulas in sun vector calculations. Instead of
follow the sun software, a sun tracking sensor such as a sun sensor or webcam or
video camera with vision based sun following image processing software can also be
used to determine the position of the sun optically. Such optical feedback devices are
often used in solar panel tracking systems and dish tracking systems. Dynamic sun
tracing is also used in solar surveying, DNI analyser and sun surveying systems that
build solar infographics maps with solar radiance, irradiance and DNI models for GIS
(geographical information system). In this way geospatial methods on
solar/environment interaction makes use use of geospatial technologies (GIS, Remote
Sensing, and Cartography). Climatic data and weather station or weather center data,
as well as queries from sky servers and solar resource database systems (i.e. on DB2,
Sybase, Oracle, SQL, MySQL) may also be associated with solar GIS maps. In such
solar resource modelling systems, a pyranometer or solarimeter is normally used in
addition to measure direct and indirect, scattered, dispersed, reflective radiation for a
particular geographical location. Sunlight analysis is important in flash photography
where photographic lighting are important for photographers. GIS systems are used by
architects who add sun shadow applets to study architectural shading or sun shadow
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analysis, solar flux calculations, optical modelling or to perform weather modelling.
Such systems often employ a computer operated telescope type mechanism with ray
tracing program software as a solar navigator or sun tracer that determines the solar
position and intensity. The purpose of this booklet is to assist developers to track and
trace suitable source-code and solar tracking algorithms for their application, whether a
hobbyist, scientist, technician or engineer. Many open-source sun following and
tracking algorithms and source-code for solar tracking programs and modules are freely
available to download on the internet today. Certain proprietary solar tracker kits and
solar tracking controllers include a software development kit SDK for its application
programming interface API attributes (Pebble). Widget libraries, widget toolkits, GUI
toolkit and UX libraries with graphical control elements are also available to construct
the graphical user interface (GUI) for your solar tracking or solar power monitoring
program. The solar library used by solar position calculators, solar simulation software
and solar contour calculators include machine program code for the solar hardware
controller which are software programmed into Micro-controllers, Programmable Logic
Controllers PLC, programmable gate arrays, Arduino processor or PIC processor. PC
based solar tracking is also high in demand using C++, Visual Basic VB, as well as MS
Windows, Linux and Apple Mac based operating systems for sun path tables on Matlab,
Excel. Some books and internet webpages use other terms, such as: sun angle
calculator, sun position calculator or solar angle calculator. As said, such software code
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calculate the solar azimuth angle, solar altitude angle, solar elevation angle or the solar
Zenith angle (Zenith solar angle is simply referenced from vertical plane, the mirror of
the elevation angle measured from the horizontal or ground plane level). Similar
software code is also used in solar calculator apps or the solar power calculator apps
for IOS and Android smartphone devices. Most of these smartphone solar mobile apps
show the sun path and sun-angles for any location and date over a 24 hour period.
Some smartphones include augmented reality features in which you can physically see
and look at the solar path through your cell phone camera or mobile phone camera at
your phone's specific GPS location. In the computer programming and digital signal
processing (DSP) environment, (free/open source) program code are available for VB,
.Net, Delphi, Python, C, C+, C++, PHP, Swift, ADM, F, Flash, Basic, QBasic, GBasic,
KBasic, SIMPL language, Squirrel, Solaris, Assembly language on operating systems
such as MS Windows, Apple Mac, DOS or Linux OS. Software algorithms predicting
position of the sun in the sky are commonly available as graphical programming
platforms such as Matlab (Mathworks), Simulink models, Java applets, TRNSYS
simulations, Scada system apps, Labview module, Beckhoff TwinCAT (Visual Studio),
Siemens SPA, mobile and iphone apps, Android or iOS tablet apps, and so forth. At the
same time, PLC software code for a range of sun tracking automation technology can
follow the profile of sun in sky for Siemens, HP, Panasonic, ABB, Allan Bradley,
OMRON, SEW, Festo, Beckhoff, Rockwell, Schneider, Endress Hauser, Fudji electric.
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Honeywell, Fuchs, Yokonawa, or Muthibishi platforms. Sun path projection software are
also available for a range of modular IPC embedded PC motherboards, Industrial PC,
PLC (Programmable Logic Controller) and PAC (Programmable Automation Controller)
such as the Siemens S7-1200 or Siemens Logo, Beckhoff IPC or CX series, OMRON
PLC, Ercam PLC, AC500plc ABB, National Instruments NI PXI or NI cRIO, PIC
processor, Intel 8051/8085, IBM (Cell, Power, Brain or Truenorth series), FPGA (Xilinx
Altera Nios), Intel, Xeon, Atmel megaAVR, MPU, Maple, Teensy, MSP, XMOS, Xbee,
ARM, Raspberry Pi, Eagle, Arduino or Arduino AtMega microcontroller, with servo
motor, stepper motor, direct current DC pulse width modulation PWM (current driver) or
alternating current AC SPS or IPC variable frequency drives VFD motor drives (also
termed adjustable-frequency drive, variable-speed drive, AC drive, micro drive or
inverter drive) for electrical, mechatronic, pneumatic, or hydraulic solar tracking
actuators. The above motion control and robot control systems include analogue or
digital interfacing ports on the processors to allow for tracker angle orientation feedback
control through one or a combination of angle sensor or angle encoder, shaft encoder,
precision encoder, optical encoder, magnetic encoder, direction encoder, rotational
encoder, chip encoder, tilt sensor, inclination sensor, or pitch sensor. Note that the
tracker's elevation or zenith axis angle may measured using an altitude angle-,
declination angle-, inclination angle-, pitch angle-, or vertical angle-, zenith anglesensor or inclinometer. Similarly the tracker's azimuth axis angle be measured with a
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azimuth angle-, horizontal angle-, or roll angle- sensor. Chip integrated accelerometer
magnetometer gyroscope type angle sensors can also be used to calculate
displacement. Other options include the use of thermal imaging systems such as a
Fluke thermal imager, or robotic or vision based solar tracker systems that employ face
tracking, head tracking, hand tracking, eye tracking and car tracking principles in solar
tracking. With unattended decentralised rural, island, isolated, or autonomous off-grid
power installations, remote control, monitoring, data acquisition, digital datalogging and
online measurement and verification equipment becomes crucial. It assists the operator
with supervisory control to monitor the efficiency of remote renewable energy resources
and systems and provide valuable web-based feedback in terms of CO2 and clean
development mechanism (CDM) reporting. A power quality analyser for diagnostics
through internet, WiFi and cellular mobile links is most valuable in frontline
troubleshooting and predictive maintenance, where quick diagnostic analysis is
required to detect and prevent power quality issues. Solar tracker applications cover a
wide spectrum of solar applications and solar assisted application, including
concentrated solar power generation, solar desalination, solar water purification, solar
steam generation, solar electricity generation, solar industrial process heat, solar
thermal heat storage, solar food dryers, solar water pumping, hydrogen production from
methane or producing hydrogen and oxygen from water (HHO) through electrolysis.
Many patented or non-patented solar apparatus include tracking in solar apparatus for
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solar electric generator, solar desalinator, solar steam engine, solar ice maker, solar
water purifier, solar cooling, solar refrigeration, USB solar charger, solar phone
charging, portable solar charging tracker, solar coffee brewing, solar cooking or solar
dying means. Your project may be the next breakthrough or patent, but your invention
is held back by frustration in search for the sun tracker you require for your solar
powered appliance, solar generator, solar tracker robot, solar freezer, solar cooker,
solar drier, solar pump, solar freezer, or solar dryer project. Whether your solar
electronic circuit diagram include a simplified solar controller design in a solar electricity
project, solar power kit, solar hobby kit, solar steam generator, solar hot water system,
solar ice maker, solar desalinator, hobbyist solar panels, hobby robot, or if you are
developing professional or hobby electronics for a solar utility or micro scale solar
powerplant for your own solar farm or solar farming, this publication may help
accelerate the development of your solar tracking innovation. Lately, solar
polygeneration, solar trigeneration (solar triple generation), and solar quad generation
(adding delivery of steam, liquid/gaseous fuel, or capture food-grade CO$_2$) systems
have need for automatic solar tracking. These systems are known for significant
efficiency increases in energy yield as a result of the integration and re-use of waste or
residual heat and are suitable for compact packaged micro solar powerplants that could
be manufactured and transported in kit-form and operate on a plug-and play basis.
Typical hybrid solar power systems include compact or packaged solar micro combined
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heat and power (CHP or mCHP) or solar micro combined, cooling, heating and power
(CCHP, CHPC, mCCHP, or mCHPC) systems used in distributed power generation.
These systems are often combined in concentrated solar CSP and CPV smart
microgrid configurations for off-grid rural, island or isolated microgrid, minigrid and
distributed power renewable energy systems. Solar tracking algorithms are also used in
modelling of trigeneration systems using Matlab Simulink (Modelica or TRNSYS)
platform as well as in automation and control of renewable energy systems through
intelligent parsing, multi-objective, adaptive learning control and control optimization
strategies. Solar tracking algorithms also find application in developing solar models for
country or location specific solar studies, for example in terms of measuring or analysis
of the fluctuations of the solar radiation (i.e. direct and diffuse radiation) in a particular
area. Solar DNI, solar irradiance and atmospheric information and models can thus be
integrated into a solar map, solar atlas or geographical information systems (GIS). Such
models allows for defining local parameters for specific regions that may be valuable in
terms of the evaluation of different solar in photovoltaic of CSP systems on simulation
and synthesis platforms such as Matlab and Simulink or in linear or multi-objective
optimization algorithm platforms such as COMPOSE, EnergyPLAN or DER-CAM. A
dual-axis solar tracker and single-axis solar tracker may use a sun tracker program or
sun tracker algorithm to position a solar dish, solar panel array, heliostat array, PV
panel, solar antenna or infrared solar nantenna. A self-tracking solar concentrator
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performs automatic solar tracking by computing the solar vector. Solar position
algorithms (TwinCAT, SPA, or PSA Algorithms) use an astronomical algorithm to
calculate the position of the sun. It uses astronomical software algorithms and
equations for solar tracking in the calculation of sun's position in the sky for each
location on the earth at any time of day. Like an optical solar telescope, the solar
position algorithm pin-points the solar reflector at the sun and locks onto the sun's
position to track the sun across the sky as the sun progresses throughout the day.
Optical sensors such as photodiodes, light-dependant-resistors (LDR) or photoresistors
are used as optical accuracy feedback devices. Lately we also included a section in the
book (with links to microprocessor code) on how the PixArt Wii infrared camera in the
Wii remote or Wiimote may be used in infrared solar tracking applications. In order to
harvest free energy from the sun, some automatic solar positioning systems use an
optical means to direct the solar tracking device. These solar tracking strategies use
optical tracking techniques, such as a sun sensor means, to direct sun rays onto a
silicon or CMOS substrate to determine the X and Y coordinates of the sun's position.
In a solar mems sun-sensor device, incident sunlight enters the sun sensor through a
small pin-hole in a mask plate where light is exposed to a silicon substrate. In a webcamera or camera image processing sun tracking and sun following means, object
tracking software performs multi object tracking or moving object tracking methods. In
an solar object tracking technique, image processing software performs mathematical
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processing to box the outline of the apparent solar disc or sun blob within the captured
image frame, while sun-localization is performed with an edge detection algorithm to
determine the solar vector coordinates. An automated positioning system help
maximize the yields of solar power plants through solar tracking control to harness
sun's energy. In such renewable energy systems, the solar panel positioning system
uses a sun tracking techniques and a solar angle calculator in positioning PV panels in
photovoltaic systems and concentrated photovoltaic CPV systems. Automatic on-axis
solar tracking in a PV solar tracking system can be dual-axis sun tracking or single-axis
sun solar tracking. It is known that a motorized positioning system in a photovoltaic
panel tracker increase energy yield and ensures increased power output, even in a
single axis solar tracking configuration. Other applications such as robotic solar tracker
or robotic solar tracking system uses robotica with artificial intelligence in the control
optimization of energy yield in solar harvesting through a robotic tracking system.
Automatic positioning systems in solar tracking designs are also used in other free
energy generators, such as concentrated solar thermal power CSP and dish Stirling
systems. The sun tracking device in a solar collector in a solar concentrator or solar
collector Such a performs on-axis solar tracking, a dual axis solar tracker assists to
harness energy from the sun through an optical solar collector, which can be a
parabolic mirror, parabolic reflector, Fresnel lens or mirror array/matrix. A parabolic dish
or reflector is dynamically steered using a transmission system or solar tracking slew
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drive mean. In steering the dish to face the sun, the power dish actuator and actuation
means in a parabolic dish system optically focusses the sun's energy on the focal point
of a parabolic dish or solar concentrating means. A Stirling engine, solar heat pipe,
thermosyphin, solar phase change material PCM receiver, or a fibre optic sunlight
receiver means is located at the focal point of the solar concentrator. The dish Stirling
engine configuration is referred to as a dish Stirling system or Stirling power generation
system. Hybrid solar power systems (used in combination with biogas, biofuel, petrol,
ethanol, diesel, natural gas or PNG) use a combination of power sources to harness
and store solar energy in a storage medium. Any multitude of energy sources can be
combined through the use of controllers and the energy stored in batteries, phase
change material, thermal heat storage, and in cogeneration form converted to the
required power using thermodynamic cycles (organic Rankin, Brayton cycle, micro
turbine, Stirling) with an inverter and charge controller. ? ???? ????? ????????
?????????????? Solar-Tracking, ??-Tracking-Systems, Solar-??????? ? ?? Tracker
Systems. ???????????????? ?????????????? ????????? ???????? ????????
???????????, ??????? ??????????? ???????? ???????? ? ??????. ?????
??????????????? ????????? ?? ?????? ????????? ?????????? ???????? ????????
???????? ????????? ????????, ????????? ?????? ????????, ? ????? ???????????????,
?????????????? ? / ??? ?? ?? ???? ?????????? ????????? ????????????
??????????????? ????????? ???????????, ????????? ?????, ?????????????????
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?????? ??? ?????? ?????????? ???????????? ? ?? ?????????????? ??????????? ?????
? ?????????????? ??????? ??????????? ???????? ???????? ? ???????????? ?????????
??????? ? ????????? ????????, ????? ????????? ?????????? ????????????, ????? ???
??????, ??????????????, ?????????? ??? ?????????? ????????? ??????????? ???????,
????? ????? ? ?????? ? ????????? ?? ??????? ?????? ???????? ??????????. ?
?????????? ???? ?? ?????? ????? ????????? ?????? ??? ???????????? ?????????
??????? ????????, ??????? ?????????????? ???????? ??????? ????????????? ???????
??????????????? ????????? ???????????? ???????????? ??????????? ? ??????????
????????? ??????? ??? ?????????? ????????????? ???????? ???????? ? ???????????
????????????? ??????????, ???????? ???? ? ?????????? ???????. ?? ??? ???????
???????? ??, ????? ??? ??????-?????? ??????? ??? ??? ??????????? ?????????
??????? ?????? ???????????? ???????? ???????????? ?????? ??? ??????????? ?????
???????? ??? ??????????? ???????????, ????? ?????????? ??????????? ?????? ??
???? ?????????????? ? ??????? ????????? ? ?????????????????? ??????????
????????? Tracker , ????? ????? ??????? ?????????????, ?????????? ????????????? ?
??????? ?????????????.??????? ???????? ??????? ?? ??????????? ??? ?????????
?????? ???????? ??? ?????? ??? ? ?????????????? ? ????????????? ??????????????
???????? ????????? ????????. ????????????????????????????????????????????????
???????????????????????????????????????????????????????????????/???PC??????
???????????????????????????????????????????????????????????????????????????
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?????????????????????????????????????????? ?????????????????????????????????
???????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????
????????????,????????????:????????,??????????,?????????,?????????????????????.
??????

This book provides a fascinating look at the amazing diversity of forms of travel
and transport around the world today in the context of cultures, politics,
economics, and environment of a place. • Provides readers with an
understanding of the world's current major forms of transportation as well as an
intriguing and colorful glimpse into daily life in other parts of the world • Highlights
many exciting new technologies that will shape the future of transportation in the
United States and globally • Incorporates information about green modes of
transport (and fuels) and environmental issues related to transport • Includes
sidebars that highlight key developments in land transport of the future
????????????????????????,???????????????????????????????,??????????????
??????,????????????
Advances in Software Engineering, Education, and e-LearningProceedings from
FECS’20, FCS’20, SERP’20, and EEE’20Springer NatureTeori Organisasi
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Arsitektur Komputer & Praktik Assembler Untuk PemulaDeepublish
????:Advanced multimedia programming
Learn to program the Raspberry Pi Pico’s dual ARM Cortex M0+ CPUs in
Assembly Language. The Pico contains a customer System on a Chip (SoC)
called the RP2040, making it the Foundation’s first entry into the low-cost
microcontroller market. The RP2040 contains a wealth of coprocessors for
performing arithmetic as well as performing specialized I/O functionality. This
book will show you how these CPUs work from a low level, easy-to-learn
perspective. There are eight new Programmable I/O (PIO) coprocessors that
have their own specialized Assembly Language supporting a wide variety of
interface protocols. You'll explore these protocols and write programs or functions
in Assembly Language and interface to all the various bundled hardware
interfaces. Then go beyond working on your own board and projects to contribute
to the official RP2040 SDK. Finally, you'll take your DIY hardware projects to the
next level of performance and functionality with more advanced programming
skills. What You'll Learn Read and understand the Assembly Language code that
is part of the Pico’s SDK Integrate Assembly Language and C code together into
one program Interface to available options for DIY electronics and IoT projects
Who This Book Is For Makers who have already worked with microcontrollers,
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such as the Arduino or Pico, programming in C or Python. Those interested in
going deeper and learning how these devices work at a lower level, by learning
Assembly Language.
???????????
Buku ini memberikan praktik langsung dengan menggunakan program simulasi menggunakan
bahasa rakitan atau lebih umum dikenal sebagai assembly language. Bahasa rakitan adalah
bahasa pemrograman tingkat rendah yang digunakan dalam pemrograman komputer,
mikroprosesor, pengendali mikro, dan perangkat lainnya yang dapat diprogram. Bahasa
rakitan mengimplementasikan representasi atas kode mesin (assembler) dalam bentuk
simbolsimbol yang secara relatif lebih dapat dipahami oleh manusia. Buku ini merupakan buku
yang dibuat dari rangkuman materimateri perkuliah penulis selama mengajar mata organisasi
arsitektur sistem komputer. Di dalam buku ini terdapat teori organisasi arsitektur sistem
komputer dan praktik menggunakan program bahasa rakitan dengan TASM. Teori Organisasi
Arsitektur Komputer & Praktik Assembler Untuk Pemula ini diterbitkan oleh Penerbit
Deepublish dan tersedia juga dalam versi cetak
??????????Linux C??????????Linux?UNIX?????????????,?????Linux?????????,??DBM?MyS
QL??????Linux????,?X??????????????.
Chinese edition of The black swan: the impact of the highly improbable. The author examines
the highly improbable events that have massive impacts. An enlightening book that will change
the way we think about the world. Distributed by Tsai Fong Books, Inc.
????
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Automatic Solar Tracking Sun Tracking : This book details Automatic Solar-Tracking, SunTracking-Systems, Solar-Trackers and Sun Tracker Systems. An intelligent automatic solar
tracker is a device that orients a payload toward the sun. Such programmable computer based
solar tracking device includes principles of solar tracking, solar tracking systems, as well as
microcontroller, microprocessor and/or PC based solar tracking control to orientate solar
reflectors, solar lenses, photovoltaic panels or other optical configurations towards the sun.
Motorized space frames and kinematic systems ensure motion dynamics and employ drive
technology and gearing principles to steer optical configurations such as mangin, parabolic,
conic, or cassegrain solar energy collectors to face the sun and follow the sun movement
contour continuously (seguimiento solar y automatización, automatización seguidor solar,
tracking solar e automação, automação seguidor solar, inseguimento solare, inseguitore
solare, energia termica, sole seguito, posizionatore motorizzato) In harnessing power from the
sun through a solar tracker or practical solar tracking system, renewable energy control
automation systems require automatic solar tracking software and solar position algorithms to
accomplish dynamic motion control with control automation architecture, circuit boards and
hardware. On-axis sun tracking system such as the altitude-azimuth dual axis or multi-axis
solar tracker systems use a sun tracking algorithm or ray tracing sensors or software to ensure
the sun's passage through the sky is traced with high precision in automated solar tracker
applications, right through summer solstice, solar equinox and winter solstice. A high precision
sun position calculator or sun position algorithm is this an important step in the design and
construction of an automatic solar tracking system. The content of the book is also applicable
to communication antenna satellite tracking and moon tracking algorithm source code for
Page 37/47

Read PDF Microprocessor Projects Wordpress
which links to free download links are provided. From sun tracing software perspective, the
sonnet Tracing The Sun has a literal meaning. Within the context of sun track and trace, this
book explains that the sun's daily path across the sky is directed by relatively simple principles,
and if grasped/understood, then it is relatively easy to trace the sun with sun following
software. Sun position computer software for tracing the sun are available as open source
code, sources that is listed in this book. The book also describes the use of satellite tracking
software and mechanisms in solar tracking applications. Ironically there was even a system
called sun chaser, said to have been a solar positioner system known for chasing the sun
throughout the day. Using solar equations in an electronic circuit for automatic solar tracking is
quite simple, even if you are a novice, but mathematical solar equations are over complicated
by academic experts and professors in text-books, journal articles and internet websites. In
terms of solar hobbies, scholars, students and Hobbyist's looking at solar tracking electronics
or PC programs for solar tracking are usually overcome by the sheer volume of scientific
material and internet resources, which leaves many developers in frustration when search for
simple experimental solar tracking source-code for their on-axis sun-tracking systems. This
booklet will simplify the search for the mystical sun tracking formulas for your sun tracker
innovation and help you develop your own autonomous solar tracking controller. By directing
the solar collector directly into the sun, a solar harvesting means or device can harness
sunlight or thermal heat. This is achieved with the help of sun angle formulas, solar angle
formulas or solar tracking procedures for the calculation of sun's position in the sky. Automatic
sun tracking system software includes algorithms for solar altitude azimuth angle calculations
required in following the sun across the sky. In using the longitude, latitude GPS coordinates of
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the solar tracker location, these sun tracking software tools supports precision solar tracking by
determining the solar altitude-azimuth coordinates for the sun trajectory in altitude-azimuth
tracking at the tracker location, using certain sun angle formulas in sun vector calculations.
Instead of follow the sun software, a sun tracking sensor such as a sun sensor or webcam or
video camera with vision based sun following image processing software can also be used to
determine the position of the sun optically. Such optical feedback devices are often used in
solar panel tracking systems and dish tracking systems. Dynamic sun tracing is also used in
solar surveying, DNI analyser and sun surveying systems that build solar infographics maps
with solar radiance, irradiance and DNI models for GIS (geographical information system). In
this way geospatial methods on solar/environment interaction makes use use of geospatial
technologies (GIS, Remote Sensing, and Cartography). Climatic data and weather station or
weather center data, as well as queries from sky servers and solar resource database systems
(i.e. on DB2, Sybase, Oracle, SQL, MySQL) may also be associated with solar GIS maps. In
such solar resource modelling systems, a pyranometer or solarimeter is normally used in
addition to measure direct and indirect, scattered, dispersed, reflective radiation for a particular
geographical location. Sunlight analysis is important in flash photography where photographic
lighting are important for photographers. GIS systems are used by architects who add sun
shadow applets to study architectural shading or sun shadow analysis, solar flux calculations,
optical modelling or to perform weather modelling. Such systems often employ a computer
operated telescope type mechanism with ray tracing program software as a solar navigator or
sun tracer that determines the solar position and intensity. The purpose of this booklet is to
assist developers to track and trace suitable source-code and solar tracking algorithms for their
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application, whether a hobbyist, scientist, technician or engineer. Many open-source sun
following and tracking algorithms and source-code for solar tracking programs and modules
are freely available to download on the internet today. Certain proprietary solar tracker kits and
solar tracking controllers include a software development kit SDK for its application
programming interface API attributes (Pebble). Widget libraries, widget toolkits, GUI toolkit and
UX libraries with graphical control elements are also available to construct the graphical user
interface (GUI) for your solar tracking or solar power monitoring program. The solar library
used by solar position calculators, solar simulation software and solar contour calculators
include machine program code for the solar hardware controller which are software
programmed into Micro-controllers, Programmable Logic Controllers PLC, programmable gate
arrays, Arduino processor or PIC processor. PC based solar tracking is also high in demand
using C++, Visual Basic VB, as well as MS Windows, Linux and Apple Mac based operating
systems for sun path tables on Matlab, Excel. Some books and internet webpages use other
terms, such as: sun angle calculator, sun position calculator or solar angle calculator. As said,
such software code calculate the solar azimuth angle, solar altitude angle, solar elevation
angle or the solar Zenith angle (Zenith solar angle is simply referenced from vertical plane, the
mirror of the elevation angle measured from the horizontal or ground plane level). Similar
software code is also used in solar calculator apps or the solar power calculator apps for IOS
and Android smartphone devices. Most of these smartphone solar mobile apps show the sun
path and sun-angles for any location and date over a 24 hour period. Some smartphones
include augmented reality features in which you can physically see and look at the solar path
through your cell phone camera or mobile phone camera at your phone's specific GPS
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location. In the computer programming and digital signal processing (DSP) environment,
(free/open source) program code are available for VB, .Net, Delphi, Python, C, C+, C++, PHP,
Swift, ADM, F, Flash, Basic, QBasic, GBasic, KBasic, SIMPL language, Squirrel, Solaris,
Assembly language on operating systems such as MS Windows, Apple Mac, DOS or Linux
OS. Software algorithms predicting position of the sun in the sky are commonly available as
graphical programming platforms such as Matlab (Mathworks), Simulink models, Java applets,
TRNSYS simulations, Scada system apps, Labview module, Beckhoff TwinCAT (Visual
Studio), Siemens SPA, mobile and iphone apps, Android or iOS tablet apps, and so forth. At
the same time, PLC software code for a range of sun tracking automation technology can
follow the profile of sun in sky for Siemens, HP, Panasonic, ABB, Allan Bradley, OMRON,
SEW, Festo, Beckhoff, Rockwell, Schneider, Endress Hauser, Fudji electric. Honeywell, Fuchs,
Yokonawa, or Muthibishi platforms. Sun path projection software are also available for a range
of modular IPC embedded PC motherboards, Industrial PC, PLC (Programmable Logic
Controller) and PAC (Programmable Automation Controller) such as the Siemens S7-1200 or
Siemens Logo, Beckhoff IPC or CX series, OMRON PLC, Ercam PLC, AC500plc ABB,
National Instruments NI PXI or NI cRIO, PIC processor, Intel 8051/8085, IBM (Cell, Power,
Brain or Truenorth series), FPGA (Xilinx Altera Nios), Intel, Xeon, Atmel megaAVR, MPU,
Maple, Teensy, MSP, XMOS, Xbee, ARM, Raspberry Pi, Eagle, Arduino or Arduino AtMega
microcontroller, with servo motor, stepper motor, direct current DC pulse width modulation
PWM (current driver) or alternating current AC SPS or IPC variable frequency drives VFD
motor drives (also termed adjustable-frequency drive, variable-speed drive, AC drive, micro
drive or inverter drive) for electrical, mechatronic, pneumatic, or hydraulic solar tracking
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actuators. The above motion control and robot control systems include analogue or digital
interfacing ports on the processors to allow for tracker angle orientation feedback control
through one or a combination of angle sensor or angle encoder, shaft encoder, precision
encoder, optical encoder, magnetic encoder, direction encoder, rotational encoder, chip
encoder, tilt sensor, inclination sensor, or pitch sensor. Note that the tracker's elevation or
zenith axis angle may measured using an altitude angle-, declination angle-, inclination angle-,
pitch angle-, or vertical angle-, zenith angle- sensor or inclinometer. Similarly the tracker's
azimuth axis angle be measured with a azimuth angle-, horizontal angle-, or roll angle- sensor.
Chip integrated accelerometer magnetometer gyroscope type angle sensors can also be used
to calculate displacement. Other options include the use of thermal imaging systems such as a
Fluke thermal imager, or robotic or vision based solar tracker systems that employ face
tracking, head tracking, hand tracking, eye tracking and car tracking principles in solar tracking.
With unattended decentralised rural, island, isolated, or autonomous off-grid power
installations, remote control, monitoring, data acquisition, digital datalogging and online
measurement and verification equipment becomes crucial. It assists the operator with
supervisory control to monitor the efficiency of remote renewable energy resources and
systems and provide valuable web-based feedback in terms of CO2 and clean development
mechanism (CDM) reporting. A power quality analyser for diagnostics through internet, WiFi
and cellular mobile links is most valuable in frontline troubleshooting and predictive
maintenance, where quick diagnostic analysis is required to detect and prevent power quality
issues. Solar tracker applications cover a wide spectrum of solar applications and solar
assisted application, including concentrated solar power generation, solar desalination, solar
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water purification, solar steam generation, solar electricity generation, solar industrial process
heat, solar thermal heat storage, solar food dryers, solar water pumping, hydrogen production
from methane or producing hydrogen and oxygen from water (HHO) through electrolysis. Many
patented or non-patented solar apparatus include tracking in solar apparatus for solar electric
generator, solar desalinator, solar steam engine, solar ice maker, solar water purifier, solar
cooling, solar refrigeration, USB solar charger, solar phone charging, portable solar charging
tracker, solar coffee brewing, solar cooking or solar dying means. Your project may be the next
breakthrough or patent, but your invention is held back by frustration in search for the sun
tracker you require for your solar powered appliance, solar generator, solar tracker robot, solar
freezer, solar cooker, solar drier, solar pump, solar freezer, or solar dryer project. Whether your
solar electronic circuit diagram include a simplified solar controller design in a solar electricity
project, solar power kit, solar hobby kit, solar steam generator, solar hot water system, solar
ice maker, solar desalinator, hobbyist solar panels, hobby robot, or if you are developing
professional or hobby electronics for a solar utility or micro scale solar powerplant for your own
solar farm or solar farming, this publication may help accelerate the development of your solar
tracking innovation. Lately, solar polygeneration, solar trigeneration (solar triple generation),
and solar quad generation (adding delivery of steam, liquid/gaseous fuel, or capture foodgrade CO$_2$) systems have need for automatic solar tracking. These systems are known for
significant efficiency increases in energy yield as a result of the integration and re-use of waste
or residual heat and are suitable for compact packaged micro solar powerplants that could be
manufactured and transported in kit-form and operate on a plug-and play basis. Typical hybrid
solar power systems include compact or packaged solar micro combined heat and power
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(CHP or mCHP) or solar micro combined, cooling, heating and power (CCHP, CHPC, mCCHP,
or mCHPC) systems used in distributed power generation. These systems are often combined
in concentrated solar CSP and CPV smart microgrid configurations for off-grid rural, island or
isolated microgrid, minigrid and distributed power renewable energy systems. Solar tracking
algorithms are also used in modelling of trigeneration systems using Matlab Simulink (Modelica
or TRNSYS) platform as well as in automation and control of renewable energy systems
through intelligent parsing, multi-objective, adaptive learning control and control optimization
strategies. Solar tracking algorithms also find application in developing solar models for
country or location specific solar studies, for example in terms of measuring or analysis of the
fluctuations of the solar radiation (i.e. direct and diffuse radiation) in a particular area. Solar
DNI, solar irradiance and atmospheric information and models can thus be integrated into a
solar map, solar atlas or geographical information systems (GIS). Such models allows for
defining local parameters for specific regions that may be valuable in terms of the evaluation of
different solar in photovoltaic of CSP systems on simulation and synthesis platforms such as
Matlab and Simulink or in linear or multi-objective optimization algorithm platforms such as
COMPOSE, EnergyPLAN or DER-CAM. A dual-axis solar tracker and single-axis solar tracker
may use a sun tracker program or sun tracker algorithm to position a solar dish, solar panel
array, heliostat array, PV panel, solar antenna or infrared solar nantenna. A self-tracking solar
concentrator performs automatic solar tracking by computing the solar vector. Solar position
algorithms (TwinCAT, SPA, or PSA Algorithms) use an astronomical algorithm to calculate the
position of the sun. It uses astronomical software algorithms and equations for solar tracking in
the calculation of sun's position in the sky for each location on the earth at any time of day.
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Like an optical solar telescope, the solar position algorithm pin-points the solar reflector at the
sun and locks onto the sun's position to track the sun across the sky as the sun progresses
throughout the day. Optical sensors such as photodiodes, light-dependant-resistors (LDR) or
photoresistors are used as optical accuracy feedback devices. Lately we also included a
section in the book (with links to microprocessor code) on how the PixArt Wii infrared camera
in the Wii remote or Wiimote may be used in infrared solar tracking applications. In order to
harvest free energy from the sun, some automatic solar positioning systems use an optical
means to direct the solar tracking device. These solar tracking strategies use optical tracking
techniques, such as a sun sensor means, to direct sun rays onto a silicon or CMOS substrate
to determine the X and Y coordinates of the sun's position. In a solar mems sun-sensor device,
incident sunlight enters the sun sensor through a small pin-hole in a mask plate where light is
exposed to a silicon substrate. In a web-camera or camera image processing sun tracking and
sun following means, object tracking software performs multi object tracking or moving object
tracking methods. In an solar object tracking technique, image processing software performs
mathematical processing to box the outline of the apparent solar disc or sun blob within the
captured image frame, while sun-localization is performed with an edge detection algorithm to
determine the solar vector coordinates. An automated positioning system help maximize the
yields of solar power plants through solar tracking control to harness sun's energy. In such
renewable energy systems, the solar panel positioning system uses a sun tracking techniques
and a solar angle calculator in positioning PV panels in photovoltaic systems and concentrated
photovoltaic CPV systems. Automatic on-axis solar tracking in a PV solar tracking system can
be dual-axis sun tracking or single-axis sun solar tracking. It is known that a motorized
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positioning system in a photovoltaic panel tracker increase energy yield and ensures increased
power output, even in a single axis solar tracking configuration. Other applications such as
robotic solar tracker or robotic solar tracking system uses robotica with artificial intelligence in
the control optimization of energy yield in solar harvesting through a robotic tracking system.
Automatic positioning systems in solar tracking designs are also used in other free energy
generators, such as concentrated solar thermal power CSP and dish Stirling systems. The sun
tracking device in a solar collector in a solar concentrator or solar collector Such a performs onaxis solar tracking, a dual axis solar tracker assists to harness energy from the sun through an
optical solar collector, which can be a parabolic mirror, parabolic reflector, Fresnel lens or
mirror array/matrix. A parabolic dish or reflector is dynamically steered using a transmission
system or solar tracking slew drive mean. In steering the dish to face the sun, the power dish
actuator and actuation means in a parabolic dish system optically focusses the sun's energy on
the focal point of a parabolic dish or solar concentrating means. A Stirling engine, solar heat
pipe, thermosyphin, solar phase change material PCM receiver, or a fibre optic sunlight
receiver means is located at the focal point of the solar concentrator. The dish Stirling engine
configuration is referred to as a dish Stirling system or Stirling power generation system.
Hybrid solar power systems (used in combination with biogas, biofuel, petrol, ethanol, diesel,
natural gas or PNG) use a combination of power sources to harness and store solar energy in
a storage medium. Any multitude of energy sources can be combined through the use of
controllers and the energy stored in batteries, phase change material, thermal heat storage,
and in cogeneration form converted to the required power using thermodynamic cycles
(organic Rankin, Brayton cycle, micro turbine, Stirling) with an inverter and charge controller.
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