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This book gathers papers presented at the 9th International Conference on
Computer Engineering and Networks (CENet2019), held in Changsha, China, on
October 18–20, 2019. It examines innovations in the fields of computer
engineering and networking and explores important, state-of-the-art
developments in areas such as Information Security, Information Hiding and
Cryptography, Cyber Security, and Intelligent Computing and Applications. The
book also covers emerging topics in computer engineering and networking, along
with their applications, discusses how to improve productivity by using the latest
advanced technologies, and examines innovation in the fields of computer
engineering and networking, particularly in intelligent computing and security.
In this book, a new approach to the Industry 4.0 revolution is given. New policies
and challenges appear and education in robotics also needs to be adapted to this
new era. Together with new factory conceptualization, novel applications
introduce new paradigms and new solutions to old problems. The factory opens
its walls and outdoor applications are solved with new robot morphologies and
new sensors that were unthinkable before Industry 4.0 era. This book presents
nine chapters that propose a new outlook for an unstoppable revolution in
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industrial robotics, from drones to software robots
These proceedings exchange ideas and knowledge among engineers, designers
and managers on how to support real-world value chains by developing additive
manufactured series products. The papers from the conference show a holistic,
multidisciplinary view.
The work in this thesis was a part of the experiment of squeezed light injection
into the LIGO interferometer. The work first discusses the detailed design of the
squeezed light source which would be used for the experiment. The specific
design is the doubly-resonant, traveling-wave bow-tie cavity squeezed light
source with a new modified coherent sideband locking technique. The thesis
describes the properties affecting the squeezing magnitudes and offers solutions
which improve the gain. The first part also includes the detailed modeling of the
back-scattering noise of a traveling Optical Parametric Oscillator (OPO). In the
second part, the thesis discusses the LIGO Squeezed Light Injection Experiment,
undertaken to test squeezed light injection into a 4km interferometric gravitational
wave detector. The results show the first ever measurement of squeezing
enhancement in a full-scale suspended gravitational wave interferometer with
Fabry-Perot arms. Further, it showed that the presence of a squeezed-light
source added no additional noise in the low frequency band. The result was the
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best sensitivity achieved by any gravitational wave detector. The thesis is very
well organized with the adequate theoretical background including basics of
Quantum Optics, Quantum noise pertaining to gravitational wave detectors in
various configurations, along with extensive referencing necessary for the
experimental set-up. For any non-experimental scientist, this introduction is a
very useful and enjoyable reading. The author is the winner of the 2013 GWIC
Theses Prize.
Automatic Solar Tracking Sun Tracking : This book details Automatic SolarTracking, Sun-Tracking-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
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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 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
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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
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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 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
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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
application, whether a hobbyist, scientist, technician or engineer. Many opensource 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
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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 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,
Page 8/51

Download Free Beckhoff And Twincat 3 System Development Guide
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
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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 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,
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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 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
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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 used
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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
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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. 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 sunsensor 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
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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 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
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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 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
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charge controller.
This open access work presents selected results from the European research
and innovation project IMPROVE which yielded novel data-based solutions to
enhance machine reliability and efficiency in the fields of simulation and
optimization, condition monitoring, alarm management, and quality prediction.
Scheduling is defined as the process of assigning operations to resources over
time to optimize a criterion. Problems with scheduling comprise both a set of
resources and a set of a consumers. As such, managing scheduling problems
involves managing the use of resources by several consumers. This book
presents some new applications and trends related to task and data scheduling.
In particular, chapters focus on data science, big data, high-performance
computing, and Cloud computing environments. In addition, this book presents
novel algorithms and literature reviews that will guide current and new
researchers who work with load balancing, scheduling, and allocation problems.
Modern dynamics was established many centuries ago by Galileo and Newton before
the beginning of the industrial era. Presently, we are in the presence of the fourth
industrial revolution, and mechanical systems are increasingly being integrated with
electronic, electrical, and fluidic systems. This trend is present not only in the industrial
environment, which will soon be characterized by the cyber-physical systems of
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industry 4.0, but also in other environments like mobility, health and bio-engineering,
food and natural resources, safety, and sustainable living. In this context, purely
mechanical systems with quasi-static behavior will become less common and the stateof-the-art will soon be represented by integrated mechanical systems, which need
accurate dynamic models to predict their behavior. Therefore, mechanical system
dynamics are going to play an increasingly central role. Significant research efforts are
needed to improve the identification of the mechanical properties of systems in order to
develop models that take non-linearity into account, and to develop efficient simulation
tools. This Special Issue aims at disseminating the latest research achievements,
findings, and ideas in mechanical systems dynamics, with particular emphasis on
applications that are strongly integrated with other systems and require a multi-physical
approach.
The approach to the solution within the CRC/TR 96 financed by the German Research
Foundation DFG aims at measures that will allow manufacturing accuracy to be
maintained under thermally unstable conditions with increased productivity, without an
additional demand for energy for tempering. The challenge of research in the CRC/TR
96 derives from the attempt to satisfy the conflicting goals of reducing energy
consumption and increasing accuracy and productivity in machining. In the current
research performed in 19 subprojects within the scope of the CRC/TR 96, correction
and compensation solutions that influence the thermo-elastic machine tool behaviour
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efficiently and are oriented along the thermo-elastic functional chain are explored and
implemented. As part of this general objective, the following issues must be researched
and engineered in an interdisciplinary setting and brought together into useful overall
solutions: 1. Providing the modelling fundamentals to calculate the heat fluxes and the
resulting thermo-elastic deformations in a comprehensive manner, 2. Mapping of the
structural variability as a result of the relative movement inside the machine tool, 3.
Providing the tools for an efficient adjustment of parameters that vary greatly in time
and space by means of parameter identification methods as a prerequisite for
correction and compensation solutions, 4. Engineering and demonstrating solutions to
control-integrated correction of thermo-elastic errors by an inverse position setpoint
compensation of the error at the TCP, 5. Engineering and demonstrating solutions
based on the material properties to compensate for thermo-elastic effects through a
homogeneous propagation of the temperature field, as well as reducing and smoothing
the distribution of heat dissipated in supporting structures, 6. Developing metrological
fundamentals to record the thermo-elastic errors in special structural areas of machine
tools, 7. Engineering a methodological approach to simultaneous and complex
evaluation of the CRC/TR 96 solutions, referring to their impact on product quality,
production rate, energy consumption and machine tool costs
This book provides a comprehensive in-depth look into the practical application of
AutomationML Edition 2 from an industrial perspective. It is a cookbook for advanced
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users and describes re-usable pattern solutions for a variety of industrial applications
and how to implement it in software. Just to name some: AutomationML modelling of
AAS, MTP, SCD, OPC UA, Automation Components, Automation Projects, drive
configurations, requirement models, communication systems, electrical interfaces and
cables, or semantic integration aspects as eClass integration or handling of semantic
heterogeneity. This book guides through the universe of AutomationML from industrial
perspective. It is written by AutomationML experts that have industrially implemented
AutomationML in pattern solutions for a large variety of applications. This book is
structured into three major parts. • Part I: software implementation for developers •
Part II: re-usable industrial pattern solutions and domain models • Part III: outlook into
future AutomationML applications Additional material to the book and more information
about AutomationML on the website: https://www.automationml.org/aboutautomationml/publications/amlbook/
The topics addressed in this book cover the whole range of kinematic analysis,
synthesis and design and consider robotic systems possessing serial, parallel and
cable driven mechanisms. The robotic systems range from being less than fully mobile
to kinematically redundant to over constrained. The fifty-six contributions report the
latest results in robot kinematics with emphasis on emerging areas such as design and
control of humanoids or humanoid subsystems. The book is of interest to researchers
wanting to bring their knowledge up to date regarding modern topics in one of the basic
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disciplines in robotics, which relates to the essential property of robots, the motion of
mechanisms.
This volume includes extended and revised versions of a set of selected papers from
the International Conference on Electric and Electronics (EEIC 2011) , held on June
20-22 , 2011, which is jointly organized by Nanchang University, Springer, and IEEE
IAS Nanchang Chapter. The objective of EEIC 2011 Volume 2 is to provide a major
interdisciplinary forum for the presentation of new approaches from Electrical
engineering and controls, to foster integration of the latest developments in scientific
research. 133 related topic papers were selected into this volume. All the papers were
reviewed by 2 program committee members and selected by the volume editor Prof.
Min Zhu. We hope every participant can have a good opportunity to exchange their
research ideas and results and to discuss the state of the art in the areas of the
Electrical engineering and controls.
Advances in Reconfigurable Mechanisms and Robots I provides a selection of key
papers presented in The Second ASME/IFToMM International Conference on
Reconfigurable Mechanisms and Robots (ReMAR 2012) held on 9th -11th July 2012 in
Tianjin, China. This ongoing series of conferences will be covered in this ongoing
collection of books. A total of seventy-eight papers are divided into seven parts to cover
the topology, kinematics and design of reconfigurable mechanisms with the
reconfiguration theory, analysis and synthesis, and present the current research and
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development in the field of reconfigurable mechanisms including reconfigurable parallel
mechanisms. In this aspect, the recent study and development of reconfigurable robots
are further presented with the analysis and design and with their control and
development. The bio-inspired mechanisms and subsequent reconfiguration are
explored in the challenging fields of rehabilitation and minimally invasive surgery.
Advances in Reconfigurable Mechanisms and Robots I further extends the study to
deployable mechanisms and foldable devices and introduces applications of
reconfigurable mechanisms and robots. The rich-content of Advances in
Reconfigurable Mechanisms and Robots I brings together new developments in
reconfigurable mechanisms and robots and presents a new horizon for future
development in the field of reconfigurable mechanisms and robots.
Die am Markt vorhandenen Bücher betrachten lediglich den Einsatz einzelner
Gebäudebussysteme, nicht jedoch den Vergleich untereinander mit Bezug auf
Kosten/Nutzen und Anwendbarkeit. In diesem Buch werden verschiedene
Gebäudebussysteme, wie z.B. Funkbussysteme, PEHA-PHC, OBO-Bus, EIB, LCN,
LON, SPS-Systeme, etc. auf deren Einsatzmöglichkeit in den verschiedenen
Gebäudekategorien untersucht. Der Vergleich bezieht sich auf alle Ebenen der
Automatisierungsebene vom Feldbus über die Automatisierung bis zur Leitebene.
This book covers a variety of topics in the field of mechanical engineering, with a special focus
on methods and technologies for modeling, simulation, and design of mechanical systems.
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Based on a set of papers presented at the 1st International Conference "Innovation in
Engineering", ICIE, held in Guimarães, Portugal, on June 28-30, 2021, it focuses on innovation
in mechanical engineering, spanning from engineering design and testing of medical devices,
evaluation of new materials and composites for different industrial applications, fatigue and
stress analysis of mechanical structures, and application of new tools such as 3D printing, CAE
3D models, and decision support systems. This book, which belongs to a three-volume set,
provides engineering researchers and professionals with extensive and timely information on
new technologies and developments in the field of mechanical engineering and materials. .
Considered a standard industry resource, the Embedded Systems Handbook provided
researchers and technicians with the authoritative information needed to launch a wealth of
diverse applications, including those in automotive electronics, industrial automated systems,
and building automation and control. Now a new resource is required to report on current
developments and provide a technical reference for those looking to move the field forward yet
again. Divided into two volumes to accommodate this growth, the Embedded Systems
Handbook, Second Edition presents a comprehensive view on this area of computer
engineering with a currently appropriate emphasis on developments in networking and
applications. Those experts directly involved in the creation and evolution of the ideas and
technologies presented offer tutorials, research surveys, and technology overviews that
explore cutting-edge developments and deployments and identify potential trends. This first
self-contained volume of the handbook, Embedded Systems Design and Verification, is divided
into three sections. It begins with a brief introduction to embedded systems design and
verification. It then provides a comprehensive overview of embedded processors and various
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aspects of system-on-chip and FPGA, as well as solutions to design challenges. The final
section explores power-aware embedded computing, design issues specific to secure
embedded systems, and web services for embedded devices. Those interested in taking their
work with embedded systems to the network level should complete their study with the second
volume: Network Embedded Systems.
This book presents the proceedings of the International Conference on Emerging Research in
Electronics, Computer Science and Technology (ICERECT) organized by PES College of
Engineering in Mandya. Featuring cutting-edge, peer-reviewed articles from the field of
electronics, computer science and technology, it is a valuable resource for members of the
scientific research community.
This book presents the latest advances in manufacturing from both the experimental and
simulation point of view. It covers most aspects of manufacturing engineering, i.e. theoretical,
analytical, computational and experimental studies. Experimental studies on manufacturing
processes require funds, time and expensive facilities, while numerical simulations and
mathematical models can improve the efficiency of using the research results. It also provides
high level of prediction accuracy and the basis for novel research directions.
The three volume set LNAI 10462, LNAI 10463, and LNAI 10464 constitutes the refereed
proceedings of the 10th International Conference on Intelligent Robotics and Applications,
ICIRA 2017, held in Wuhan, China, in August 2017. The 235 papers presented in the three
volumes were carefully reviewed and selected from 310 submissions. The papers in this
second volume of the set are organized in topical sections on industrial robot and robot
manufacturing; mechanism and parallel robotics; machine and robot vision; robot grasping and
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control.
This volume gathers the latest advances, innovations and applications in the field of cable
robots, as presented by leading international researchers and engineers at the 4th
International Conference on Cable-Driven Parallel Robots (CableCon 2019), held in Krakow,
Poland on June 30-July 4, 2019, as part of the 5th IFToMM World Congress. It covers the
theory and applications of cable-driven parallel robots, including their classification, kinematics
and singularity analysis, workspace, statics and dynamics, cable modeling and technologies,
control and calibration, design methodologies, hardware development, experimental evaluation
and prototypes, as well as application reports and new application concepts. The contributions,
which were selected through a rigorous international peer-review process, share exciting ideas
that will spur novel research directions and foster new multidisciplinary collaborations.
The scope of the research presented includes semantic-based integration of data services in
smart grids achieved through following the proposed (S2)In-approach developed
corresponding to design science guidelines. This approach identifies standards and
specifications, which are integrated in order to build the basis for the (S2)In-architecture. A
process model is introduced in the beginning, which serves as framework for developing the
target architecture. The first step of the process stipulates to define requirements for smart grid
ICT-architectures being derived from established studies and divided into two classes:
architecture and non-functional requirements (NFR). Based on the architecture requirements,
the following specifications have been basically selected: The IEC CIM representing a domainspecific data model, the OPC UA being a communication standard with special respects to
information modeling, and WSMO as an approach to realize the concept of Semantic Web
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Services. The next step specifies to develop both, a semantic information model (integration of
CIM and OPC UA) and semantic services (integration of CIM and WSMO). These two
components are then combined to obtain the target architecture, which allows precise
descriptions of services as well as their combination and semi-automatic execution. Finally, the
NFR are considered in order to evaluate the architecture based on simulated, representative
use cases.

The book presents the proceedings of Rob/Arch 2016, the third international
conference on robotic fabrication in architecture, art, and design. The work
contains a wide range of contemporary topics, from methodologies for
incorporating dynamic material feedback into existing fabrication processes, to
novel interfaces for robotic programming, to new processes for large-scale
automated construction. The latent argument behind this research is that the
term ‘file-to-factory’ must not be a reductive celebration of expediency but
instead a perpetual challenge to increase the quality of feedback between
design, matter, and making.
Featuring contributions from major technology vendors, industry consortia, and
government and private research establishments, the Industrial Communication
Technology Handbook, Second Edition provides comprehensive and
authoritative coverage of wire- and wireless-based specialized communication
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networks used in plant and factory automation, automotive applications, avionics,
building automation, energy and power systems, train applications, and more.
New to the Second Edition: 46 brand-new chapters and 21 substantially revised
chapters Inclusion of the latest, most significant developments in specialized
communication technologies and systems Addition of new application domains
for specialized networks The Industrial Communication Technology Handbook,
Second Edition supplies readers with a thorough understanding of the applicationspecific requirements for communication services and their supporting
technologies. It is useful to a broad spectrum of professionals involved in the
conception, design, development, standardization, and use of specialized
communication networks as well as academic institutions engaged in engineering
education and vocational training.
This three-volume book highlights significant advances in the development of
new information systems technologies and architectures. Further, it helps readers
solve specific research and analytical problems and glean useful knowledge and
business value from data. Each chapter provides an analysis of a specific
technical problem, followed by a numerical analysis, simulation, and
implementation of the solution to the real-world problem. Managing an
organization, especially in today’s rapidly changing environment, is a highly
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complex process. Increased competition in the marketplace, especially as a
result of the massive and successful entry of foreign businesses into domestic
markets, changes in consumer behaviour, and broader access to new
technologies and information, calls for organisational restructuring and the
introduction and modification of management methods using the latest scientific
advances. This situation has prompted various decision-making bodies to
introduce computer modelling of organization management systems. This book
presents the peer-reviewed proceedings of the 40th Anniversary International
Conference “Information Systems Architecture and Technology” (ISAT), held on
September 15–17, 2019, in Wroc?aw, Poland. The conference was organised by
the Computer Science Department, Faculty of Computer Science and
Management, Wroclaw University of Sciences and Technology, and University of
Applied Sciences in Nysa, Poland. The papers have been grouped into three
major sections: Part I—discusses topics including, but not limited to, artificial
intelligence methods, knowledge discovery and data mining, big data, knowledgebased management, Internet of Things, cloud computing and high-performance
computing, distributed computer systems, content delivery networks, and serviceoriented computing. Part II—addresses various topics, such as system modelling
for control, recognition and decision support, mathematical modelling in computer
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system design, service-oriented systems, and cloud computing, and complex
process modelling. Part III—focuses on a number of themes, like knowledgebased management, modelling of financial and investment decisions, modelling
of managerial decisions, production systems management, and maintenance,
risk management, small business management, and theories and models of
innovation.
IEC 61131-3 gives a comprehensive introduction to the concepts and languages
of the new standard used to program industrial control systems. A summary of
the special programming requirements and the corresponding features in the IEC
61131-3 standard make it suitable for students as well as PLC experts. The
material is presented in an easy-to-understand form using numerous examples,
illustrations, and summary tables. There is also a purchaser's guide and a CDROM containing two reduced but functional versions of programming systems.
This proceedings book features papers presented at the International Conference
on New Technologies, Development and Application, held at the Academy of
Sciences and Arts of Bosnia and Herzegovina in Sarajevo on 25th–27th June
2020. It covers a wide range of future technologies and technical disciplines,
including complex systems such as Industry 4.0; patents in Industry 4.0; robotics;
mechatronics systems; automation; manufacturing; cyber-physical and
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autonomous systems; sensors; networks; control; energy and renewable energy
sources; automotive and biological systems; vehicular networking and connected
vehicles; effectiveness and logistics systems; smart grids; nonlinear systems;
power; social and economic systems; education; and IoT. The book focuses on
the Fourth Industrial Revolution “Industry 4.0,” in which implementation will
improve many aspects of human life in all segments and lead to changes in
business paradigms and production models. Further, new business methods are
emerging, transforming production systems, transport, delivery, and
consumption, which need to be monitored and implemented by every company
involved in the global market.
Comprehensive, cross-disciplinary coverage of Smart Grid issues from global
expert researchers and practitioners. This definitive reference meets the need for
a large scale, high quality work reference in Smart Grid engineering which is
pivotal in the development of a low-carbon energy infrastructure. Including a total
of 83 articles across 3 volumes The Smart Grid Handbook is organized in to 6
sections: Vision and Drivers, Transmission, Distribution, Smart Meters and
Customers, Information and Communications Technology, and Socio-Economic
Issues. Key features: Written by a team representing smart grid R&D, technology
deployment, standards, industry practice, and socio-economic aspects. Vision
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and Drivers covers the vision, definitions, evolution, and global development of
the smart grid as well as new technologies and standards. The Transmission
section discusses industry practice, operational experience, standards, cyber
security, and grid codes. The Distribution section introduces distribution systems
and the system configurations in different countries and different load areas
served by the grid. The Smart Meters and Customers section assesses how
smart meters enable the customers to interact with the power grid. Socioeconomic issues and information and communications technology requirements
are covered in dedicated articles.The Smart Grid Handbook will meet the need
for a high quality reference work to support advanced study and research in the
field of electrical power generation, transmission and distribution. It will be an
essential reference for regulators and government officials, testing laboratories
and certification organizations, and engineers and researchers in Smart Gridrelated industries.
This volume contains the proceedings of the KKA 2017 – the 19th Polish Control
Conference, organized by the Department of Automatics and Biomedical
Engineering, AGH University of Science and Technology in Kraków, Poland on
June 18–21, 2017, under the auspices of the Committee on Automatic Control
and Robotics of the Polish Academy of Sciences, and the Commission for
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Engineering Sciences of the Polish Academy of Arts and Sciences. Part 1 deals
with general issues of modeling and control, notably flow modeling and control,
sliding mode, predictive, dual, etc. control. In turn, Part 2 focuses on optimization,
estimation and prediction for control. Part 3 is concerned with autonomous
vehicles, while Part 4 addresses applications. Part 5 discusses computer
methods in control, and Part 6 examines fractional order calculus in the modeling
and control of dynamic systems. Part 7 focuses on modern robotics. Part 8 deals
with modeling and identification, while Part 9 deals with problems related to
security, fault detection and diagnostics. Part 10 explores intelligent systems in
automatic control, and Part 11 discusses the use of control tools and techniques
in biomedical engineering. Lastly, Part 12 considers engineering education and
teaching with regard to automatic control and robotics.
This book constitutes the third part of the refereed proceedings of the
International Conference on Life System Modeling and Simulation, LSMS 2014,
and of the International Conference on Intelligent Computing for Sustainable
Energy and Environment, ICSEE 2014, held in Shanghai, China, in September
2014. The 159 revised full papers presented in the three volumes of CCIS
461-463 were carefully reviewed and selected from 572 submissions. The papers
of this volume are organized in topical sections on computational intelligence in
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utilization of clean and renewable energy resources, including fuel cell, hydrogen,
solar and winder power, marine and biomass; intelligent modeling, control and
supervision for energy saving and pollution reduction; intelligent methods in
developing electric vehicles, engines and equipment; intelligent computing and
control in distributed power generation systems; intelligent modeling, simulation
and control of power electronics and power networks; intelligent road
management and electricity marketing strategies; intelligent water treatment and
waste management technologies; integration of electric vehicles with smart grid.
Inhaltsangabe:Einleitung: Das Thema der Bachelor Thesis ist die Optimierung
von Steuerungsprozessen von industriellen Bildverarbeitungssystemen bei der
Firma XXX GmbH in 12345 Musterhausen. Die Firma XXX GmbH ist ein
Ingenieurbüro mit X Mitarbeitern. Unter Verwendung von
Industriestandardprodukten sowie eigenentwickelten Produkten werden
individuelle Lösungen für die Industrie geschafft. Das Unternehmen besteht aus
zwei Abteilungen. Eine Abteilung realisiert Projekte in der industriellen
Automation und in der anderen Abteilung werden industrielle
Bildverarbeitungsprojekte realisiert. Für den Bereich der industriellen
Bildverarbeitung werden nachfolgend beschriebene Ansprüche gestellt. Die
Qualitätsansprüche in herstellenden Unternehmen steigen ständig an. Die
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produzierten Produkte müssen noch in der Produktionslinie inspiziert werden, um
Fehler rechtzeitig zu bemerken und Ausschuss zu reduzieren. Rückverfolgbarkeit
und Kontrollfunktionen von Herstellungsergebnissen sind wichtige Bestandteile in
der Qualitätskontrolle. An automatisierte Herstellungsprozesse werden hohe
Ansprüche bezüglich der Produktionsdurchlaufzeiten gestellt. Somit ist der
Einsatz von Technologien, wie die industriellen Bildverarbeitungssysteme von
immer höherer Bedeutung. Als Erfassungssensor werden intelligente
Kamerasysteme verwendet. Diese speziellen Kameras besitzen einen eigenen
Prozessor und eigene Speichermedien. Mit einem PC und einer zugehörigen
Software ist es möglich, die passenden Parameter auf der Kamera einzustellen.
Die Auswertung der Aufnahme erfolgt dann sehr schnell direkt in der Kamera.
Durch die Integration in die automatisierten Prozessabläufe müssen Steuerungen
eingesetzt werden, die mit den Kameras über vorhandene Schnittstellen
kommunizieren. Die Position der zu erfassenden Werkstücke wird mit Sensoren
über die Steuerung erfasst. Die Zubringung der Werkstücke erfolgt über
Förderbänder oder Roboterarme. Wenn das Werkstück an der richtigen Position
ist, wird die Kameraaufnahme gestartet. Nach der Auswertung sendet die
Kamera Informationen als digitale Signale an die Steuerung zurück. Somit erfolgt
eine schnelle Prozessabfolge. An die Steuerungen der industriellen
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Bildverarbeitungssysteme werden somit hohe Ansprüche gestellt. Die
Steuerungsvariante, die momentan bei der Fa. XXX eingesetzt wird, soll optimiert
werden und als ein allgemein anwendbarer Standard in zukünftigen
Bildverarbeitungssystemen eingesetzt [...]
This book details Solar-Tracking, Automatic Sun-Tracking-Systems and SolarTrackers. 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, UAE, Saudi Arabia, Middle East, Iran, Iraq, etc. A
solar tracker is a device that orients a payload toward the sun. Like a satellite
tracker or moon tracker, it tracks the celestial object in the sky on its orbital path
of apparent movement. A 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
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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. 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. 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 solar
tracking is quite simple, even if you are a novice, but mathematical solar
equations are over complicated by academic experts and professors in textPage 36/51
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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 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
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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.
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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
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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++, 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
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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), Xeon,
Atmel megaAVR, 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,
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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
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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 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
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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 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 and Simulink 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
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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. 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
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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
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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 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
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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. ??????????????????????????????????????????????????????
?????????????????????????????????????????????????????????/???PC???????
??????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????? ???????????????????????
??????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????? ? ????
????? ???????? ?????????????? Solar-Tracking, ??-Tracking-Systems, SolarPage 48/51
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??????? ? ?? Tracker Systems. ???????????????? ?????????????? ?????????
???????? ???????? ???????????, ??????? ??????????? ???????? ???????? ?
??????. ????? ??????????????? ????????? ?? ?????? ????????? ??????????
???????? ???????? ???????? ????????? ????????, ????????? ?????? ????????,
? ????? ???????????????, ?????????????? ? / ??? ?? ?? ???? ??????????
????????? ???????????? ??????????????? ????????? ???????????, ?????????
?????, ????????????????? ?????? ??? ?????? ?????????? ???????????? ? ??
?????????????? ??????????? ????? ? ?????????????? ??????? ???????????
???????? ???????? ? ???????????? ????????? ??????? ? ????????? ????????,
????? ????????? ?????????? ????????????, ????? ??? ??????, ??????????????,
?????????? ??? ?????????? ????????? ??????????? ???????, ????? ????? ?
?????? ? ????????? ?? ??????? ?????? ???????? ??????????. ? ?????????? ????
?? ?????? ????? ????????? ?????? ??? ???????????? ????????? ???????
????????, ??????? ?????????????? ???????? ??????? ????????????? ???????
??????????????? ????????? ???????????? ???????????? ??????????? ?
?????????? ????????? ??????? ??? ?????????? ????????????? ????????
???????? ? ??????????? ????????????? ??????????, ???????? ???? ?
?????????? ???????. ?? ??? ??????? ???????? ??, ????? ??? ??????-??????
??????? ??? ??? ??????????? ????????? ??????? ?????? ????????????
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???????? ???????????? ?????? ??? ??????????? ????? ???????? ???
??????????? ???????????, ????? ?????????? ??????????? ?????? ?? ????
?????????????? ? ??????? ????????? ? ?????????????????? ??????????
????????? Tracker , ????? ????? ??????? ?????????????, ??????????
????????????? ? ??????? ?????????????.??????? ???????? ??????? ??
??????????? ??? ????????? ?????? ???????? ??? ?????? ??? ? ??????????????
? ????????????? ?????????????? ???????? ????????? ????????.
The two-volume set LNAI 9119 and LNAI 9120 constitutes the refereed
proceedings of the 14th International Conference on Artificial Intelligence and
Soft Computing, ICAISC 2015, held in Zakopane, Poland in June 2015. The 142
revised full papers presented in the volumes, were carefully reviewed and
selected from 322 submissions. These proceedings present both traditional
artificial intelligence methods and soft computing techniques. The goal is to bring
together scientists representing both areas of research. The first volume covers
topics as follows neural networks and their applications, fuzzy systems and their
applications, evolutionary algorithms and their applications, classification and
estimation, computer vision, image and speech analysis and the workshop: largescale visual recognition and machine learning. The second volume has the focus
on the following subjects: data mining, bioinformatics, biometrics and medical
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applications, concurrent and parallel processing, agent systems, robotics and
control, artificial intelligence in modeling and simulation and various problems of
artificial intelligence.
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