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This book describes the newest implementations of integrated photodiodes fabricated in nanometer standard CMOS technologies.
It also includes the required fundamentals, the state-of-the-art, and the design of high-performance laser drivers, transimpedance
amplifiers, equalizers, and limiting amplifiers fabricated in nanometer CMOS technologies. This book shows the newest results for
the performance of integrated optical receivers, laser drivers, modulator drivers and optical sensors in nanometer standard CMOS
technologies. Nanometer CMOS technologies rapidly advanced, enabling the implementation of integrated optical receivers for
high data rates of several Giga-bits per second and of high-pixel count optical imagers and sensors. In particular, low cost silicon
CMOS optoelectronic integrated circuits became very attractive because they can be extensively applied to short-distance optical
communications, such as local area network, chip-to-chip and board-to-board interconnects as well as to imaging and medical
sensors.
Advances in signal and image processing together with increasing computing power are bringing mobile technology closer to
applications in a variety of domains like automotive, health, telecommunication, multimedia, entertainment and many others. The
development of these leading applications, involving a large diversity of algorithms (e.g. signal, image, video, 3D, communication,
cryptography) is classically divided into three consecutive steps: a theoretical study of the algorithms, a study of the target
architecture, and finally the implementation. Such a linear design flow is reaching its limits due to intense pressure on design cycle
and strict performance constraints. The approach, called Algorithm-Architecture Matching, aims to leverage design flows with a
simultaneous study of both algorithmic and architectural issues, taking into account multiple design constraints, as well as
algorithm and architecture optimizations, that couldn’t be achieved otherwise if considered separately. Introducing new design
methodologies is mandatory when facing the new emerging applications as for example advanced mobile communication or
graphics using sub-micron manufacturing technologies or 3D-Integrated Circuits. This diversity forms a driving force for the future
evolutions of embedded system designs methodologies. The main expectations from system designers’ point of view are related
to methods, tools and architectures supporting application complexity and design cycle reduction. Advanced optimizations are
essential to meet design constraints and to enable a wide acceptance of these new technologies. Algorithm-Architecture Matching
for Signal and Image Processing presents a collection of selected contributions from both industry and academia, addressing
different aspects of Algorithm-Architecture Matching approach ranging from sensors to architectures design. The scope of this
book reflects the diversity of potential algorithms, including signal, communication, image, video, 3D-Graphics implemented onto
various architectures from FPGA to multiprocessor systems. Several synthesis and resource management techniques leveraging
design optimizations are also described and applied to numerous algorithms. Algorithm-Architecture Matching for Signal and
Image Processing should be on each designer’s and EDA tool developer’s shelf, as well as on those with an interest in digital
system design optimizations dealing with advanced algorithms.
Focal-plane sensor-processor imager devices are sensor arrays and processor arrays embedded in each other on the same
silicon chip. This close coupling enables ultra-fast processing even on tiny, low power devices, because the slow and energetically
expensive transfer of the large amount of sensory data is eliminated. This technology also makes it possible to produce locally
adaptive sensor arrays, which can (similarly to the human retina) adapt to the large dynamics of the illumination in a single scene
This book focuses on the implementation and application of state-of-the-art vision chips. It provides an overview of focal plane chip
technology, smart imagers and cellular wave computers, along with numerous examples of current vision chips, 3D sensorprocessor arrays and their applications. Coverage includes not only the technology behind the devices, but also their near- and
mid-term research trends.
Maximum PC is the magazine that every computer fanatic, PC gamer or content creator must read. Each and every issue is
packed with punishing product reviews, insightful and innovative how-to stories and the illuminating technical articles that
enthusiasts crave.
Analysis of big data is becoming a hot stuff for engineers, researchers and business enterprises now a days. It refers to the
process of collecting, organizing and analyzing large sets of data to discover hidden patterns and other useful information. Not
solely can massive information analytics assist to know the knowledge contained inside the information, however it will additionally
facilitate to determine the information that is most significant to the business and future business choices. Cloud computing is the
type of computing that relies on sharing computing resources rather than having local servers or personal devices to handle
applications. Cloud computing aims at applying traditional supercomputing, or high-performance computing power to perform tens
of trillions of computations per second, in consumer-oriented applications such as financial portfolios, to deliver personalized
information, to provide data storage etc. Since big data places on networks, storage and servers, requirements arise to analyse
this huge amount data on the cloud. Even cloud providers also welcome this new business opportunity of supporting big data
analysis in the cloud. But in the same time they are facing various, architectural and technical hurdles. Therefore, big data analysis
in cloud attacting many researchers now a days. The National Conference on Communication, Cloud and Big Data (CCB) 2014
organized by Department of Information Technology, SMIT has received keen response from researchers across the country.
Each paper went through reviews process and finally, 30 papers were selected for presentation. The papers are an even mix of
research topics from the fields of Communication, Cloud and Big Data and its applications in various fields of engineering and
science.
Optoelectronics Materials and Devices follows the Optoelectronics Books II and III published in 2011 and 2013, as part of the
InTech collection of international works on optoelectronics. Accordingly, as with the first two books of the collection, this book
covers recent achievements by specialists around the world. The growing number of countries participating in this endeavor as
well as joint participation of the US and Moldova scientists in this edition testifies to the unifying effect of science. An interested
reader will find in the book the description of properties and applications employing organic and inorganic materials, as well as the
methods of fabrication and analysis of operation and regions of application of modern optoelectronic devices.
This book focuses on the principles of wireless sensor networks (WSNs), their applications, and their analysis tools, with
meticulous attention paid to definitions and terminology. This book presents the adopted technologies and their manufacturers in
detail, making WSNs tangible for the reader. In introductory computer networking books, chapter sequencing follows the bottomup or top-down architecture of the 7-layer protocol. This book addresses subsequent steps in this process, both horizontally and
vertically, thus fostering a clearer and deeper understanding through chapters that elaborate on WSN concepts and issues. With
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such depth, this book is intended for a wide audience; it is meant to be a helper and motivator for senior undergraduates,
postgraduates, researchers, and practitioners. It lays out important concepts and WSN-relate applications; uses appropriate
literature to back research and practical issues; and focuses on new trends. Senior undergraduate students can use it to
familiarize themselves with conceptual foundations and practical project implementations. For graduate students and researchers,
test beds and simulators provide vital insights into analysis methods and tools for WSNs. Lastly, in addition to applications and
deployment, practitioners will be able to learn more about WSN manufacturers and components within several platforms and test
beds.

The book provides a systematic overview of Intelligent Transportation Systems (ITS). First, it includes an insight into the
reference architectures developed within the main EU research projects. Then, it delves into each of the layers of such
architectures, from physical to application layer, describing the technological issues which are being currently faced by
some of the most important ITS research groups. The book concludes with some end user services and applications
deployed by industrial partners. This book is a well-balanced combination of academic contributions and industrial
applications in the field of Intelligent Transportation Systems. The most representative technologies and research results
achieved by some of the most relevant research groups working on ITS, collated to show the chances of generating
industrial solutions to be deployed in real transportation environments.
A smart camera is an integrated machine vision system which, in addition to image capture circuitry, includes a
processor, which can extract information from images without need for an external processing unit, and interface devices
used to make results available to other devices. This book provides content on smart cameras for an interdisciplinary
audience of professionals and students in embedded systems, image processing, and camera technology. It serves as a
self-contained, single-source reference for material otherwise found only in sources such as conference proceedings,
journal articles, or product data sheets. Coverage includes the 50 year chronology of smart cameras, their technical
evolution, the state-of-the art, and numerous applications, such as surveillance and monitoring, robotics, and
transportation.
Session 1 includes 109 papers selected from 2011 3rd International Asia Conference on Informatics in Control,
Automation and Robotics (CAR 2011), held on December 24-25, 2011, Shenzhen, China. This session will act as an
international forum for researchers and practitioners interested in the advances in and applications of Intelligent Control
Systems. It is an opportunity to present and observe the latest research, results, and ideas in these areas. Intelligent
control is a rapidly developing, complex, and challenging field of increasing practical importance and still greater
potential. Its applications have a solid core in robotics and mechatronics but branch out into areas as diverse as process
control, automotive industry, medical equipment, renewable energy and air conditioning. So, this session will aim to
strengthen relationships between industry, research laboratories and universities. All papers published in session 1 will
be peer evaluated by at least two conference reviewers. Acceptance will be based primarily on originality and
contribution.
Ambient Intelligence is one of the new paradigms in the development of information and communication technology,
which has attracted much attention over the past years. The aim is the to integrate technology into people environment in
such a way that it improves their daily lives in terms of well-being, creativity, and productivity. Ambient Intelligence is a
multidisciplinary concept, which heavily builds on a number of fundamental breakthroughs that have been achieved in the
development of new hardware concepts over the past years. New insights in nano and micro electronics, packaging and
interconnection technology, large-area electronics, energy scavenging devices, wireless sensors, low power electronics
and computing platforms enable the realization of the heaven of ambient intelligence by overcoming the hell of physics.
Based on contributions from leading technical experts, this book presents a number of key topics on novel hardware
developments, thus providing the reader a good insight into the physical basis of ambient intelligence. It also indicates
key research challenges that must be addressed in the future.
Sensor technologies play a large part in modern life, as they are present in things like security systems, digital cameras,
smartphones, and motion sensors. While these devices are always evolving, research is being done to further develop
this technology to help detect and analyze threats, perform in-depth inspections, and perform tracking services.
Optoelectronics in Machine Vision-Based Theories and Applications provides innovative insights on theories and
applications of optoelectronics in machine vision-based systems. It also covers topics such as applications of unmanned
aerial vehicle, autonomous and mobile robots, medical scanning, industrial applications, agriculture, and structural health
monitoring. This publication is a vital reference source for engineers, technology developers, academicians, researchers,
and advanced-level students seeking emerging research on sensor technologies and machine vision.
Revised and expanded for this new edition, Smart CMOS Image Sensors and Applications, Second Edition is the only
book available devoted to smart CMOS image sensors and applications. The book describes the fundamentals of CMOS
image sensors and optoelectronic device physics, and introduces typical CMOS image sensor structures, such as the
active pixel sensor (APS). Also included are the functions and materials of smart CMOS image sensors and present
examples of smart imaging. Various applications of smart CMOS image sensors are also discussed. Several appendices
supply a range of information on constants, illuminance, MOSFET characteristics, and optical resolution. Expansion of
smart materials, smart imaging and applications, including biotechnology and optical wireless communication, are
included. Features • Covers the fundamentals and applications including smart materials, smart imaging, and various
applications • Includes comprehensive references • Discusses a wide variety of applications of smart CMOS image
sensors including biotechnology and optical wireless communication • Revised and expanded to include the state of the
art of smart image sensors
Sensor technologies play a large part in modern life as they are present in security systems, digital cameras,
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smartphones, and motion sensors. While these devices are always evolving, research is being done to further develop
this technology to help detect and analyze threats, perform in-depth inspections, and perform tracking services.
Developing and Applying Optoelectronics in Machine Vision evaluates emergent research and theoretical concepts in
scanning devices and 3D reconstruction technologies being used to measure their environment. Examining the
development of the utilization of machine vision practices and research, optoelectronic devices, and sensor technologies,
this book is ideally suited for academics, researchers, students, engineers, and technology developers.
Winner, 2013 PROSE Award, Engineering and Technology Concise, high quality and comparative overview of state-of-the-art
electron device development, manufacturing technologies and applications Guide to State-of-the-Art Electron Devices marks the
60th anniversary of the IRE electron devices committee and the 35th anniversary of the IEEE Electron Devices Society, as such it
defines the state-of-the-art of electron devices, as well as future directions across the entire field. Spans full range of electron
device types such as photovoltaic devices, semiconductor manufacturing and VLSI technology and circuits, covered by IEEE
Electron and Devices Society Contributed by internationally respected members of the electron devices community A timely desk
reference with fully-integrated colour and a unique lay-out with sidebars to highlight the key terms Discusses the historical
developments and speculates on future trends to give a more rounded picture of the topics covered A valuable resource R&D
managers; engineers in the semiconductor industry; applied scientists; circuit designers; Masters students in power electronics;
and members of the IEEE Electron Device Society.
Circuits for Emerging Technologies Beyond CMOS New exciting opportunities are abounding in the field of body area networks,
wireless communications, data networking, and optical imaging. In response to these developments, top-notch international
experts in industry and academia present Circuits at the Nanoscale: Communications, Imaging, and Sensing. This volume, unique
in both its scope and its focus, addresses the state-of-the-art in integrated circuit design in the context of emerging systems. A
must for anyone serious about circuit design for future technologies, this book discusses emerging materials that can take system
performance beyond standard CMOS. These include Silicon on Insulator (SOI), Silicon Germanium (SiGe), and Indium Phosphide
(InP). Three-dimensional CMOS integration and co-integration with Microelectromechanical (MEMS) technology and radiation
sensors are described as well. Topics in the book are divided into comprehensive sections on emerging design techniques, mixedsignal CMOS circuits, circuits for communications, and circuits for imaging and sensing. Dr. Krzysztof Iniewski is a director at
CMOS Emerging Technologies, Inc., a consulting company in Vancouver, British Columbia. His current research interests are in
VLSI ciruits for medical applications. He has published over 100 research papers in international journals and conferences, and he
holds 18 international patents granted in the United States, Canada, France, Germany, and Japan. In this volume, he has
assembled the contributions of over 60 world-reknown experts who are at the top of their field in the world of circuit design,
advancing the bank of knowledge for all who work in this exciting and burgeoning area.
This text presents 16 papers on sensors, cameras, and applications for digital photography.
The acquisition and interpretation of images is a central capability in almost all scientific and technological domains. In particular,
the acquisition of electromagnetic radiation, in the form of visible light, UV, infrared, X-ray, etc. is of enormous practical
importance. The ultimate sensitivity in electronic imaging is the detection of individual photons. With this book, the first
comprehensive review of all aspects of single-photon electronic imaging has been created. Topics include theoretical basics,
semiconductor fabrication, single-photon detection principles, imager design and applications of different spectral domains. Today,
the solid-state fabrication capabilities for several types of image sensors has advanced to a point, where uncoooled single-photon
electronic imaging will soon become a consumer product. This book is giving a specialist ?s view from different domains to the
forthcoming “single-photon imaging” revolution. The various aspects of single-photon imaging are treated by internationally
renowned, leading scientists and technologists who have all pioneered their respective fields.
The International Conference on Future Computer and Communication was held in Wuhan, China, June 6–7, 2009. The following
topics are covered by FCC Conference: agents, knowledge-based technologies, bioinformatics engineering, computer architecture
and design, computer networks and security, data mining and database applications, high-performance networks and protocols,
multimedia and web services, network reliability and QoS, neural networks and intelligent systems, software engineering and agile
development, antennas and propagation, information theory and coding, multiple access techniques, optical communications and
photonics, RF and microwave devices, satellite, space and wireless communications, signal and image processing, 3G, 4G mobile
communications, communications IC Design, instrumentation and control, and VLSI design. The purpose of the FCC conferences
is to bring together researchers and practitioners from academia, industry, and government to exchange their research ideas and
results and to discuss the state of the art in the areas covered by the conference The conference included invited talks,
workshops, tutorials, and other events dedicated to this area. FCC 2009 provided a forum for engineers and scientists in
academia, university and industry to present their latest research findings in any aspects of future computers and communication.
The conference was co-sponsored by the Engineering Technology Press, Hong Kong, IEEE SMC TC on Education Technology
and Training, and the Intelligent Information Technology Application Research Association, Hong Kong. Much work went into
preparing a program of high quality. We received 110 submissions.
This book is a printed edition of the Special Issue "Photon-Counting Image Sensors" that was published in Sensors
Providing a succinct introduction to the systemization, noise sources, and signal processes of image sensor technology, Essential
Principles of Image Sensors discusses image information and its four factors: space, light intensity, wavelength, and time.
Featuring clarifying and insightful illustrations, this must-have text: Explains how image sensors convert optical image information
into image signals Treats space, wavelength, and time as digitized built-in coordinate points in image sensors and systems Details
the operational principles, pixel technology, and evolution of CCD, MOS, and CMOS sensors with updated technology Describes
sampling theory, presenting unique figures demonstrating the importance of phase Explores causes for the decline of image
information quality In a straightforward manner suitable for beginners and experts alike, Essential Principles of Image Sensors
covers key topics related to digital imaging including semiconductor physics, component elements necessary for image sensors,
silicon as a sensitive material, noises in sensors, and more.

Imaging systems that employ CCD and CMOS sensors are now almost universal for certain scientific, medical, and
consumer electronic purposes. This volume covers CCD and CMOS technological development, including approaches to
overcoming the technology's intrinsic physical limitations.
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This thesis provides a thorough noise analysis for conventional CIS readout chains, while also presenting and discussing
a variety of noise reduction techniques that allow the read noise in standard processes to be optimized. Two physical
implementations featuring sub-0.5-electron RMS are subsequently presented to verify the proposed noise reduction
techniques and provide a full characterization of a VGA imager. Based on the verified noise calculation, the impact of the
technology downscaling on the input-referred noise is also studied. Further, the thesis covers THz CMOS image sensors
and presents an original design that achieves ultra-low-noise performance. Last but not least, it provides a
comprehensive review of CMOS image sensors.
High Performance Silicon Imaging covers the fundamentals of silicon image sensors, with a focus on existing
performance issues and potential solutions. The book considers several applications for the technology as well. Silicon
imaging is a fast growing area of the semiconductor industry. Its use in cell phone cameras is already well established,
and emerging applications include web, security, automotive, and digital cinema cameras. Part one begins with a review
of the fundamental principles of photosensing and the operational principles of silicon image sensors. It then focuses in
on charged coupled device (CCD) image sensors and complementary metal oxide semiconductor (CMOS) image
sensors. The performance issues considered include image quality, sensitivity, data transfer rate, system level
integration, rate of power consumption, and the potential for 3D imaging. Part two then discusses how CMOS technology
can be used in a range of areas, including in mobile devices, image sensors for automotive applications, sensors for
several forms of scientific imaging, and sensors for medical applications. High Performance Silicon Imaging is an
excellent resource for both academics and engineers working in the optics, photonics, semiconductor, and electronics
industries. Covers the fundamentals of silicon-based image sensors and technical advances, focusing on performance
issues Looks at image sensors in applications such as mobile phones, scientific imaging, TV broadcasting, automotive,
and biomedical applications
Singapore's leading tech magazine gives its readers the power to decide with its informative articles and in-depth
reviews.
The purpose of robot vision is to enable robots to perceive the external world in order to perform a large range of tasks
such as navigation, visual servoing for object tracking and manipulation, object recognition and categorization,
surveillance, and higher-level decision-making. Among different perceptual modalities, vision is arguably the most
important one. It is therefore an essential building block of a cognitive robot. This book presents a snapshot of the wide
variety of work in robot vision that is currently going on in different parts of the world.
This book provides the reader with an understanding of what color is, where color comes from, and how color can be
used correctly in many different applications. The authors first treat the physics of light and its interaction with matter at
the atomic level, so that the origins of color can be appreciated. The intimate relationship between energy
These proceedings present a full state-of-the-art picture of the popular and motivating field of climbing and walking
robots, featuring recent research by leading climbing and walking robot experts in various industrial and emerging fields.
The volume includes a set of selected papers extended and revised from the 2011 International Conference on
Mechanical Engineering and Technology, held on London, UK, November 24-25, 2011. Mechanical engineering
technology is the application of physical principles and current technological developments to the creation of useful
machinery and operation design. Technologies such as solid models may be used as the basis for finite element analysis
(FEA) and / or computational fluid dynamics (CFD) of the design. Through the application of computer-aided
manufacturing (CAM), the models may also be used directly by software to create "instructions" for the manufacture of
objects represented by the models, through computer numerically controlled (CNC) machining or other automated
processes, without the need for intermediate drawings. This volume covers the subject areas of mechanical engineering
and technology, and also covers interdisciplinary subject areas of computers, communications, control and automation.
We hope that researchers, graduate students and other interested readers benefit scientifically from the book and also
find it stimulating in the process.
This 4-Volume-Set, CCIS 0251 - CCIS 0254, constitutes the refereed proceedings of the International Conference on
Informatics Engineering and Information Science, ICIEIS 2011, held in Kuala Lumpur, Malaysia, in November 2011. The
210 revised full papers presented together with invited papers in the 4 volumes were carefully reviewed and selected
from numerous submissions. The papers are organized in topical sections on e-learning, information security, software
engineering, image processing, algorithms, artificial intelligence and soft computing, e-commerce, data mining, neural
networks, social networks, grid computing, biometric technologies, networks, distributed and parallel computing, wireless
networks, information and data management, web applications and software systems, multimedia, ad hoc networks,
mobile computing, as well as miscellaneous topics in digital information and communications.
Shrinking pixel sizes along with improvements in image sensors, optics, and electronics have elevated DSCs to levels of
performance that match, and have the potential to surpass, that of silver-halide film cameras. Image Sensors and Signal
Processing for Digital Still Cameras captures the current state of DSC image acquisition and signal processing
technology and takes an all-inclusive look at the field, from the history of DSCs to future possibilities. The first chapter
outlines the evolution of DSCs, their basic structure, and their major application classes. The next few chapters discuss
high-quality optics that meet the requirements of better image sensors, the basic functions and performance parameters
of image sensors, and detailed discussions of both CCD and CMOS image sensors. The book then discusses how color
theory affects the uses of DSCs, presents basic image processing and camera control algorithms and examples of
advanced image processing algorithms, explores the architecture and required performance of signal processing
engines, and explains how to evaluate image quality for each component described. The book closes with a look at future
technologies and the challenges that must be overcome to realize them. With contributions from many active DSC
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experts, Image Sensors and Image Processing for Digital Still Cameras offers unparalleled real-world coverage and
opens wide the door for future innovation.
Issues in Electrical, Computer, and Optical Engineering: 2011 Edition is a ScholarlyEditions™ eBook that delivers timely,
authoritative, and comprehensive information about Electrical, Computer, and Optical Engineering. The editors have built
Issues in Electrical, Computer, and Optical Engineering: 2011 Edition on the vast information databases of
ScholarlyNews.™ You can expect the information about Electrical, Computer, and Optical Engineering in this eBook to be
deeper than what you can access anywhere else, as well as consistently reliable, authoritative, informed, and relevant.
The content of Issues in Electrical, Computer, and Optical Engineering: 2011 Edition has been produced by the world’s
leading scientists, engineers, analysts, research institutions, and companies. All of the content is from peer-reviewed
sources, and all of it is written, assembled, and edited by the editors at ScholarlyEditions™ and available exclusively from
us. You now have a source you can cite with authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
The new edition of this popular book has been transformed into a hands-on textbook, focusing on the principles of
wireless sensor networks (WSNs), their applications, their protocols and standards, and their analysis and test tools; a
meticulous care has been accorded to the definitions and terminology. To make WSNs felt and seen, the adopted
technologies as well as their manufacturers are presented in detail. In introductory computer networking books, chapters
sequencing follows the bottom up or top down architecture of the seven layers protocol. This book starts some steps
later, with chapters ordered based on a topic’s significance to the elaboration of wireless sensor networks (WSNs)
concepts and issues. With such a depth, this book is intended for a wide audience, it is meant to be a helper and
motivator, for both the senior undergraduates, postgraduates, researchers, and practitioners; concepts and WSNs related
applications are laid out, research and practical issues are backed by appropriate literature, and new trends are put
under focus. For senior undergraduate students, it familiarizes readers with conceptual foundations, applications, and
practical project implementations. For graduate students and researchers, transport layer protocols and cross-layering
protocols are presented and testbeds and simulators provide a must follow emphasis on the analysis methods and tools
for WSNs. For practitioners, besides applications and deployment, the manufacturers and components of WSNs at
several platforms and testbeds are fully explored.
Lately, there has been a growing interest in exploiting the benefits of the ICs for areas outside of the traditional
application spaces. One noteable area is found in biology Bioanalytical instruments have been miniaturized on ICs to
study various biophenomena or to actuate biosystems. These biolab-on-IC systems utilize the IC to facilitate faster,
repeatable, and standardized biological experiments at low cost with a small volume of biological sample. The research
activities in this field are expected to enjoy substantial growth in the foreseeable future. BioCMOS Technologies reviews
these exciting recent efforts in joining CMOS technology with biology.
Ultra Low Noise CMOS Image SensorsSpringer
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