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In Vivo Glucose Sensing is a key reference for scientists and engineers working on the development of glucose sensing technologies
for the management of diabetes and other medical conditions. It discusses the analytical chemistry behind the strategies currently used
for measuring glucose in vivo. It focuses on analyzing samples in the real world and discusses the biological complexities that make
glucose sensing difficult. Covering current implantable devices, next-generation implantable sensing methods, and non-invasive
methods for measuring glucose, this book concludes with an overview of possible applications other than diabetes. The pervasive
healthcare system focus towards achieving two specific goals: the availability of eHealth applications and medical information
anywhere and anytime and the invisibility of computing. Furthermore, pervasive health system encompasses new types of sensing and
communication of health information as well as new type of interactions among health providers and people, among patients, among
patients and researchers and patients and corporations. This book aims at promoting the discussion on current trends in technologies
and concepts that help integrate health monitoring and healthcare more seamlessly to our everyday lives, regardless of space and time,
but also present cutting edge perspectives and visions to highlight future development. The book presents not only the state of the art
technologies and solutions to tackle the critical challenges faced by the building and development of the pervasive health system but
also potential impact on society at social, medical and technological level. Master Artificial Tactile Sensing Design for Biomedical
Engineering Applications Filled with high-quality photographs and illustrations, including some in color, this definitive guide details
the design and manufacturing of artificial tactile systems and their applications in surgical procedures. Artificial Tactile Sensing in
Biomedical Engineering explains the fundamentals of the human sense of touch and the latest techniques for artificially replicating it.
The book describes the mechanistic principles of static and dynamic tactile sensors and discusses cutting-edge biomedical applications,
including minimally invasive surgery, tumor detection, robotic surgery, and surgical simulations. Artificial Tactile Sensing in
Biomedical Engineering covers: Capacitive, magnetic, inductive, conductive elastomeric, optical, and thermal sensors Strain gauge and
piezoelectric sensors Tactile sensing in surgery and palpation Tactile image information through palpation Tumor detection via
artificial tactile sensing Estimating tumor parameters using the finite element method and an artificial neural network Determination of
mechanical properties of biological tissues Tactile sensing in remote and robotic surgery Haptics application in surgical simulation
This book has focussed on different aspects of smart sensors and sensing technology, i.e. intelligent measurement, information
processing, adaptability, recalibration, data fusion, validation, high reliability and integration of novel and high performance sensors in
the areas of magnetic, ultrasonic, vision and image sensing, wireless sensors and network, microfluidic, tactile, gyro, flow, surface
acoustic wave, humidity and ultra-wide band. While future interest in this field is ensured by the constant supply of emerging
modalities, techniques and engineering solutions, as well as an increasing need from aging structures, many of the basic concepts and
strategies have already matured and now offer opportunities to build upon. The book has primarily been focussed for postgraduate and
research students working on different aspects of design and developments of smart sensors and sensing technology. The Special Issue
entitled “Remote Sensing in Vessel Detection and Navigation” comprises 15 articles on many topics related to remote sensing with



navigational sensors. The sequence of articles included in this Special Issue is in line with the latest scientific trends. The latest
developments in science, including artificial intelligence, were used. It can be said that navigation and vessel detection remain
important and hot topics, and a lot of work will continue to be done worldwide. New techniques and methods for analyzing and
extracting information from navigational sensors and data have been proposed and verified. Some of these will spark further research,
and some are already mature and can be considered for industrial implementation and development. Sensing In/Security investigates
how sensors and sensing practices enact regimes of security and insecurity. It extends long-standing concerns with infrastructuring to
emergent modes of surveillance and control by exploring how digitally networked sensors shape securitisation practices. Contributions
in this volume examine how sensing devices gain political and epistemic relevance in various forms of in/security, from border control,
regulation, and epidemiological tracking, to aerial surveillance and hacking. Instead of focusing on specific sensory devices and their
consequences, this volume explores the complex and sometimes invisible political, cultural and ethical processes of infrastructuring
in/security. The rapid development of advanced, arguably, intelligent sensors and their massive deployment provide a foundation for
new paradigms to combat the challenges that arise in significant tasks such as positioning, tracking, navigation, and smart sensing in
various environments. Relevant advances in artificial intelligence (AI) and machine learning (ML) are also finding rapid adoption by
industry and fan the fire. Consequently, research on intelligent sensing systems and technologies has attracted considerable attention
during the past decade, leading to a variety of effective applications related to intelligent transportation, autonomous vehicles, wearable
computing, wireless sensor networks (WSN), and the internet of things (IoT). In particular, the sensors community has a great interest
in novel, intelligent information fusion, and data mining methods coupling AI and ML for substantial performance enhancement,
especially for the challenging scenarios that make traditional approaches inappropriate. This reprint book has collected 14 excellent
papers that represent state-of-the-art achievements in the relevant topics and provides cutting-edge coverage of recent advances in
sensor signal and data mining techniques, algorithms, and approaches, particularly applied for positioning, tracking, navigation, and
smart sensing. Sensor fundamentals -- Application considerations -- Measurement issues and criteria -- Sensor signal conditioning --
Acceleration, shock and vibration sensors -- Biosensors -- Chemical sensors -- Capacitive and inductive displacement sensors --
Electromagnetism in sensing -- Flow and level sensors -- Force, load and weight sensors -- Humidity sensors -- Machinery vibration
monitoring sensors -- Optical and radiation sensors -- Position and motion sensors -- Pressure sensors -- Sensors for mechanical shock
-- Test and measurement microphones -- Strain gages -- Temperature sensors -- Nanotechnology-enabled sensors -- Wireless sensor
networks: principles and applications. Over the past decade renewed interest in practical applications of Earth observations from space
has coincided with and been fueled by significant improvements in the availability of remote sensing data and in their spectral and
spatial resolution. In addition, advances in complementary spatial data technologies such as geographic information systems and the
Global Positioning System have permitted more varied uses of the data. During the same period, the institutions that produce remote
sensing data have also become more diversified. In the United States, satellite remote sensing was until recently dominated largely by



federal agencies and their private sector contractors. However, private firms are increasingly playing a more prominent role, even a
leadership role, in providing satellite remote sensing data, through either public-private partnerships or the establishment of
commercial entities that serve both government and private sector Earth observation needs. In addition, a large number of private
sector value-adding firms have been established to work with end users of the data. These changes, some technological, some
institutional, and some financial, have implications for new and continuing uses of remote sensing data. To gather data for exploring
the importance of these changes and their significance for a variety of issues related to the use of remote sensing data, the Space
Studies Board initiated a series of three workshops. The first, "Moving Remote Sensing from Research to Applications: Case Studies
of the Knowledge Transfer Process," was held in May 2000. This report draws on data and information obtained in the workshop
planning meeting with agency sponsors, information presented by workshop speakers and in splinter group discussions, and the
expertise and viewpoints of the authoring Steering Committee on Space Applications and Commercialization. The recommendations
are the consensus of the steering committee and not necessarily of the workshop participants. Published by the American Geophysical
Union as part of the Geophysical Monograph Series, Volume 163. The North, with its vast and varied landscapes, sparse population,
and cold climate has always challenged its explorers: physically, mentally, logistically, and technically. The scientific community in
particular has known such challenges in the past and does so today, especially in light of the projected intensification of climate change
at high latitudes. Indeed, there are clear signs that change is already ongoing in many environmental variables: Air temperature and
annual precipitation (including snowfall) are increasing in many regions; spring snow cover extent is decreasing; lake and river ice
freeze-up dates are occurring later and breakup dates earlier; glaciers are retreating rapidly; permafrost temperatures are increasing and,
in many cases, the permafrost is thawing; and sea-ice extent is at record minimums and thinning. Remote Sensing plays a key role in
monitoring the various manifestations of global climate change. It is used routinely in the assessment and mapping of biodiversity over
large areas, in the monitoring of changes to the physical environment, in assessing threats to various components of natural systems,
and in the identification of priority areas for conservation. This book presents the fundamentals of remote sensing technology, but
rather than containing lengthy explanations of sensor specifications and operation, it concentrates instead on the application of the
technology to key environmental systems. Each system forms the basis of a separate chapter, and each is illustrated by real world case
studies and examples. Readership The book is intended for advanced undergraduate and graduate students in earth science,
environmental science, or physical geography taking a course in environmental remote sensing. It will also be an invaluable reference
for environmental scientists and managers who require an overview of the use of remote sensing in monitoring and mapping
environmental change at regional and global scales. Additional resources for this book can be found at:
http://www.wiley.com/go/purkis/remote. This book covers a wide biological range of problems regarding oxygen sensing in tissues.
Oxygen sensing is defined as a process in which 02 reacts with different cellular components to avoid hypoxic cell damages. Oxygen
sensing contributes to auxiliary mechanisms which help bacteria, invertebrates, vertebrates, and mammalians to survive and withstand



hypoxic sensations. For the first time, experts from different disciplines have cooperated in examining various biological systems
exhibiting this phenomenon. Compressive Sensing in Healthcare, part of the Advances in Ubiquitous Sensing Applications for
Healthcare series gives a review on compressive sensing techniques in a practical way, also presenting deterministic compressive
sensing techniques that can be used in the field. The focus of the book is on healthcare applications for this technology. It is intended
for both the creators of this technology and the end users of these products. The content includes the use of EEG and ECG, plus
hardware and software requirements for building projects. Body area networks and body sensor networks are explored. Provides a
toolbox for compressive sensing in health, presenting both mathematical and coding information Presents an intuitive introduction to
compressive sensing, including MATLAB tutorials Covers applications of compressive sensing in health care Biological sensors are
usually remarkably small, sensitive and efficient. It is highly desirable to design corresponding artificial sensors for scientific,
industrial and commercial purposes. This book is designed to fill an urgent need for interdisciplinary exchange between biologists
studying sensors in the natural world and engineers and physical scientists developing artificial sensors. The main topics cover
mechanical sensors, e.g. waves and sounds, visual sensors and vision and chemosensors. Readers will obtain a fuller understanding of
the nature and performance of natural sensors as well as enhanced appreciation for the current status and the potential applicability of
artificial microsensors. A cutting-edge, advanced level, exploration of optical sensing application in power transformers Optical
Sensing in Power Transformers is filled with the critical information and knowledge on the optical techniques applied in power
transformers, which are important and expensive components in the electric power system. Effective monitoring of systems has proven
to decrease the transformer lifecycle cost and increase a high level of availability and reliability. It is commonly held that optical
sensing techniques will play an increasingly significant role in online monitoring of power transformers. In this comprehensive text,
the authors—noted experts on the topic—present a scholarly review of the various cutting-edge optical principles and methodologies
adopted for online monitoring of power transformers. Grounded in the authors’ extensive research, the book examines optical
techniques and high-voltage equipment testing and provides the foundation for further application, prototype, and manufacturing. The
book explores the principles, installation, operation, condition detection, monitoring, and fault diagnosis of power transformers. This
important text; Provides a current exploration of optical sensing application in power transformers Examines the critical balance and
pros and cons of cost and quality of various optical condition monitoring techniques Presents a wide selection of techniques with
appropriate technical background Extends the vision of condition monitoring testing and analysis Treats condition monitoring testing
and analysis tools together in a coherent framework Written for researchers, technical research and development personnel,
manufacturers, and frontline engineers, Optical Sensing in Power Transformers offers an up-to-date review of the most recent
developments of optical sensing application in power transformers. Forests comprise the greatest storage of carbon on land, provide
fuel for millions, are the habitat for most terrestrial biodiversity, and are critical to the economies of many countries. Yet changes in the
extent and dynamics of forests are inherently difficult to detect and quantify. Remote sensing technologies may facilitate the



measurement of some key forest properties which, when combined with other information contained in various computer models, may
allow for the quantification of critical forest functions. This book explores how remote sensing and computer modeling can be
combined to estimate changes in the carbon storage, or productivity, of forests - from the level of the leaf to the level of the globe.
Land managers, researchers, policy makers and students will all find stimulating discussions among an international set of experts at
the cutting edge of the interface between science, technology and management. This book is written for academic and industry
professionals working in the field of sensing, instrumentation and related fields, and is positioned to give a snapshot of the current state
of the art in sensing technology, particularly from the applied perspective. The book is intended to give broad overview of the latest
developments, in addition to discussing the process through which researchers go through in order to develop sensors, or related
systems, which will become more widespread in the future. The Special Issue is focused on recent and upcoming advances in the
combined application of remote sensing and applied geophysics. Applied geophysics analyzes the distribution of physical properties in
the subsurface for a wide range of geological, engineering, and environmental applications at different scales. Seismic, electrical,
magnetic, and electromagnetic methods are among the most applied and well-established geophysical techniques. These methods share
the advantages of being non-invasive and exploring wide areas of investigation with respect to conventional methods (e.g., drilling).
Geophysical surveys are usually carried out deploying or moving the appropriate instrumentation directly on the ground surface.
However, recent technological advances have resulting in the development of innovative acquisition systems becoming more typical of
the remote sensing community (e.g., airborne surveys). While applied geophysics mainly focuses on the subsurface, typical remote
sensing techniques have the ability to accurately image the Earth’s surface with high-resolution investigations carried out by means of
terrestrial, airborne, or satellite-based platforms. The integration of surface and subsurface information is often crucial for several
purposes, including the processing of geophysical data, the characterization and time-lapse monitoring of surface and near-surface
targets, and the reconstruction of highly detailed and comprehensive 3D models of the investigated areas. Recent contributions
showing the added value of surface reconstruction and/or monitoring in the processing, interpretation, and cross-comparison of
geophysical techniques for archaeological, environmental, and engineering studies are collected in this book. Pioneering geophysical
acquisitions by means of innovative remote systems are also presented. A comprehensive review of the fundamental molecular
mechanisms in fermentation and explores the microbiology of fermentation technology and industrial applications Microbial Sensing
in Fermentation presents the fundamental molecular mechanisms involved in the process of fermentation and explores the applied art
of microbiology and fermentation technology. The text contains descriptions regarding the extraordinary sensing ability of
microorganisms towards small physicochemical changes in their surroundings. The contributors — noted experts in the field — cover a
wide range of topics such as microbial metabolism and production (fungi, bacteria, yeast etc); refined and non-refined carbon sources;
bioprocessing; microbial synthesis, responses and performance; and biochemical, molecular and extra/intracellular controlling. This
resource contains a compilation of literature on biochemical and cellular level mechanisms for microbial controlled production and



includes the most significant recent advances in industrial fermentation. The text offers a balanced approach between theory and
practical application, and helps readers gain a clear understanding of microbial physiological adaptation during fermentation and its
cumulative effect on productivity. This important book: Presents the fundamental molecular mechanisms involved in microbial sensing
in relation to fermentation technology Includes information on the significant recent advances in industrial fermentation Contains
contributions from a panel of highly-respected experts in their respective fields Offers a resource that will be essential reading for
scientists, professionals and researchers from academia and industry with an interest in the biochemistry and microbiology of
fermentation technology Written for researchers, graduate and undergraduate students from diverse backgrounds, such as biochemistry
and applied microbiology, Microbial Sensing in Fermentation offers a review of the fundamental molecular mechanisms involved in
the process of fermentation. ‘Citizen sensing’, the practice in which grassroots actors use sensor technology for environmental
monitoring, is increasingly entering the debate around environmental risk governance. This groundbreaking book explores the potential
for citizen sensing to concretely influence the governance of environmental risks to public health by shaping policy responses
implemented by competent institutions. ??This volume debuts the new scope of Remote Sensing, which was first defined as the
analysis of data collected by sensors that were not in physical contact with the objects under investigation (using cameras, scanners,
and radar systems operating from spaceborne or airborne platforms). A wider characterization is now possible: Remote Sensing can be
any non-destructive approach to viewing the buried and nominally invisible evidence of past activity. Spaceborne and airborne sensors,
now supplemented by laser scanning, are united using ground-based geophysical instruments and undersea remote sensing, as well as
other non-invasive techniques such as surface collection or field-walking survey. Now, any method that enables observation of
evidence on or beneath the surface of the earth, without impact on the surviving stratigraphy, is legitimately within the realm of
Remote Sensing. ?The new interfaces and senses engaged in Remote Sensing appear throughout the book. On a philosophical level,
this is about the landscapes and built environments that reveal history through place and time. It is about new perspectives—the views
of history possible with Remote Sensing and fostered in part by immersive, interactive 3D and 4D environments discussed in this
volume. These perspectives are both the result and the implementation of technological, cultural, and epistemological advances in
record keeping, interpretation, and conceptualization. Methodology presented here builds on the current ease and speed in collecting
data sets on the scale of the object, site, locality, and landscape. As this volume shows, many disciplines surrounding archaeology and
related cultural studies are currently involved in Remote Sensing, and its relevance will only increase as the methodology expands.
Biological sensors are usually remarkably small, sensitive and efficient. It is highly desirable to design corresponding artificial sensors
for scientific, industrial and commercial purposes. This book is designed to fill an urgent need for interdisciplinary exchange between
biologists studying sensors in the natural world and engineers and physical scientists developing artificial sensors. The main topics
cover mechanical sensors, e.g. waves and sounds, visual sensors and vision and chemosensors. Readers will obtain a fuller
understanding of the nature and performance of natural sensors as well as enhanced appreciation for the current status and the potential



applicability of artificial microsensors. This edited book is a collection of information on recent advancements in remote sensing for
forestry application. The main focus of this book is to address the novel applications in remote sensing in terms of recent techniques,
sensors, methods and data collection. Remote sensing has been used for many decades. Today, remote sensing is heavily utilized in
forest management, which is acquired from airborne and space-borne platforms using satellite data. In recent years, there have been
rapid advances in the new types of sensors. The new generations of satellite sensors are introduced not only to provide important
information on forest ecosystems, but also to improve the techniques and accuracies obtained by the traditional approaches.
Researchers have become increasingly aware of the potential of remote sensing to address important forestry issues and challenges.
The number of forestry publications using remote sensing has grown very rapidly, and this is noticeable with many recent technologies
and applications. This book provides valuable source of reference to foresters, researchers, ecologists, climate change scientists and
scholars who use remote sensing in their work. Furthermore, it serves as an academic book for undergraduate and graduate students of
forestry, agriculture, natural resources and environmental sciences. The book demonstrates and engages the students how the new
advancements in remote sensing technology and theory relate to the many real-world forestry applications. It gives readers deeper
understanding on how remote sensing has come a long way and evolved into a mature science in the past five decades. This work
explores the development and use of sensors in biological and medical applications. It covers topics including advanced sensing and
communications in biology, as well as physics and modeling of DNA-derivative architecture and the use of enzyme and quartz crystal
microbalance-based biosensors. Biological and Medical Sensor Technologies presents contributions from top experts who explore the
development and implementation of sensors for various applications used in medicine and biology. Edited by a pioneer in the area of
advanced semiconductor materials, the book is divided into two sections. The first part covers sensors for biological applications.
Topics include: Advanced sensing and communication in the biological world DNA-derivative architectures for long-wavelength bio-
sensing Label-free silicon photonics Quartz crystal microbalance-based biosensors Lab-on-chip technologies for cell-sensing
applications Enzyme biosensors Future directions for breath sensors Solid-state gas sensors for clinical diagnosis The second part of
the book deals with sensors for medical applications. This section addresses: Bio-sensing and human behavior measurements Sweat
rate wearable sensors Various aspects of medical imaging The future of medical imaging Spatial and spectral resolution aspects of
semiconductor detectors in medical imaging CMOS SSPM detectors CdTe detectors and their applications to gamma-ray imaging
Positron emission tomography (PET) Composed of contributions from some of the world's foremost experts in their respective fields,
this book covers a wide range of subjects. It explores everything from sensors and communication systems found in nature to the latest
advances in manmade sensors. The end result is a useful collection of stimulating insights into the many exciting applications of sensor
technologies in everyday life. Archaeology has been transformed by technology that allows one to ‘see’ below the surface of the earth.
This work illustrates the uses of advanced technology in archaeological investigation. It deals with hand-held instruments that probe
the subsurface of the earth to unveil layering and associated sites; underwater exploration and photography of submerged sites and



artifacts; and the utilization of imaging from aircraft and spacecraft to reveal the regional setting of archaeological sites and to assist in
cultural resource management. An investigation of how-to guides for sensor technologies Sensors are increasingly common within
citizen-sensing and DIY projects, but these devices often require the use of a how-to guide. From online instructional videos for
troubleshooting sensor installations to handbooks for using and abusing the Internet of Things, the how-to genres and formats of digital
instruction continue to expand and develop. As the how-to proliferates, and instructions unfold through multiple aspects of
technoscientific practices, Jennifer Gabrys asks why the how-to has become one of the prevailing genres of the digital. How to Do
Things with Sensors explores the ways in which things are made do-able with and through sensors and further considers how worlds
are made sense-able and actionable through the instructional mode of citizen-sensing projects. Forerunners: Ideas First Short books of
thought-in-process scholarship, where intense analysis, questioning, and speculation take the lead Vehicular networking has significant
potential to enable diverse range of applications, including safety and convenience. As the number of vehicles and applications using
wireless spectrum grow, one can expect to see a shortage of either spatially or temporally available spectrum. In this thesis, we
advocate that dynamic spectrum access for vehicles be the first step towards solving the spectrum shortage. For this, vehicles must be
able to sense the availability of spectrum before attempting to transmit. The existence of other transmitters should be detected in order
not to cause or experience interference. However, spectrum sensing in vehicular environments is a challenging task due to mobility,
shadowing and other factors that govern vehicular environments. Therefore, spectrum sensing by a single vehicle may not be able to
provide accurate information about the spectrum vacancies. Cooperative spectrum sensing, on the other hand, uses spatial diversity and
can be employed to overcome the limitations associated with a single sensor/vehicle. Moreover, spectrum sensing in vehicular
environments is challenged by mobility of sensors and reflectors causing significant variations in received signal power. Signal power
variations over time were not included in sensing system models dealing with wide spectrum sensing. In the first part of this thesis we
investigate cooperative spectrum sensing performance in a vehicular environment for sensing signals transmitted from i) a roadside
infrastructure and ii) radios located on other vehicles, by using energy-based detection of a transmitted pilot tone as an example. Our
goal is to characterize the limits on detection speed and reliability of simple hard and soft cooperative energy-based schemes for this
environment. We show how cooperation reduces sensing time by a factor of five in an AWGN channel. The cooperative sensing time
reduction is far more significant in a vehicular environment with fading and shadowing. Finally, we illustrate how infrastructure-to-
vehicle scenario favors soft equal gain combining while vehicle-to-vehicle scenario favors hard fusion OR rule. In the second part of
this thesis we propose a sensing system model for wide band spectrum sensing that encompasses signal power variations over time.
Then we propose to use Maximum Likelihood (ML) channel occupancy detection to determine spectrum sub-band activity vector. We
are using adjacent lane traffic channel model with set of parameters validated in Winlab experiments, and focus on determining sensing
time needed to achieve certain sensing performance. We focus on NTSC TV spectrum and show how using energy-based ML channel
occupancy detector of three adjacent NTSC channels, with transmit power of 1kW, at 10km distance from transmitter, with power



variance higher than 3dB, sensing time of 1msec is sufficient to obtain PMISS = 0.01 for range of speeds from 20 to 140km/h.
Moreover, since we use ML which minimizes overall probability of error when all activity vectors are equally probable, this work
provides not only a sensing approach but an assessment of how well any other technique may perform in a mobile environment.
Intelligent Data Sensing and Processing for Health and Well-being Applications uniquely combines full exploration of the latest
technologies for sensor-collected intelligence with detailed coverage of real-case applications for healthcare and well-being at home
and in the workplace. Forward-thinking in its approach, the book presents concepts and technologies needed for the implementation of
today's mobile, pervasive and ubiquitous systems, and for tomorrow’s IoT and cyber-physical systems. Users will find a detailed
overview of the fundamental concepts of gathering, processing and analyzing data from devices disseminated in the environment, as
well as the latest proposals for collecting, processing and abstraction of data-sets. In addition, the book addresses algorithms, methods
and technologies for diagnosis and informed decision-making for healthcare and well-being. Topics include emotional interface with
ambient intelligence and emerging applications in detection and diagnosis of neurological diseases. Finally, the book explores the
trends and challenges in an array of areas, such as applications for intelligent monitoring in the workplace for well-being, acquiring
data traffic in cities to improve the assistance of first aiders, and applications for supporting the elderly at home. Examines the latest
applications and future directions for mobile data sensing in an array of health and well-being scenarios Combines leading computing
paradigms and technologies, development applications, empirical studies, and future trends in the multidisciplinary field of smart
sensors, smart sensor networks, data analysis and machine intelligence methods Features an analysis of security, privacy and ethical
issues in smart sensor health and well-being applications Equips readers interested in interdisciplinary projects in ubiquitous computing
or pervasive computing and ambient intelligence with the latest trends and developments Sensor Technologies: Healthcare, Wellness
and Environmental Applications explores the key aspects of sensor technologies, covering wired, wireless, and discrete sensors for the
specific application domains of healthcare, wellness and environmental sensing. It discusses the social, regulatory, and design
considerations specific to these domains. The book provides an application-based approach using real-world examples to illustrate the
application of sensor technologies in a practical and experiential manner. The book guides the reader from the formulation of the
research question, through the design and validation process, to the deployment and management phase of sensor applications. The
processes and examples used in the book are primarily based on research carried out by Intel or joint academic research programs.
“Sensor Technologies: Healthcare, Wellness and Environmental Applications provides an extensive overview of sensing technologies
and their applications in healthcare, wellness, and environmental monitoring. From sensor hardware to system applications and case
studies, this book gives readers an in-depth understanding of the technologies and how they can be applied. I would highly recommend
it to students or researchers who are interested in wireless sensing technologies and the associated applications.” Dr. Benny Lo
Lecturer, The Hamlyn Centre, Imperial College of London “This timely addition to the literature on sensors covers the broad
complexity of sensing, sensor types, and the vast range of existing and emerging applications in a very clearly written and accessible



manner. It is particularly good at capturing the exciting possibilities that will occur as sensor networks merge with cloud-based ‘big
data’ analytics to provide a host of new applications that will impact directly on the individual in ways we cannot fully predict at
present. It really brings this home through the use of carefully chosen case studies that bring the overwhelming concept of 'big data'
down to the personal level of individual life and health.” Dermot Diamond Director, National Centre for Sensor Research, Principal
Investigator, CLARITY Centre for Sensor Web Technologies, Dublin City University "Sensor Technologies: Healthcare, Wellness and
Environmental Applications takes the reader on an end-to-end journey of sensor technologies, covering the fundamentals from an
engineering perspective, introducing how the data gleaned can be both processed and visualized, in addition to offering exemplar case
studies in a number of application domains. It is a must-read for those studying any undergraduate course that involves sensor
technologies. It also provides a thorough foundation for those involved in the research and development of applied sensor systems. I
highly recommend it to any engineer who wishes to broaden their knowledge in this area!" Chris Nugent Professor of Biomedical
Engineering, University of Ulster What you’ll learnThe relevant sensing approaches and the hardware and software components
required to capture and interpret sensor data. The importance of regulations governing medical devices. A design methodology for
developing and deploying successful home- and community-based technologies, supported by relevant case studies. Health, wellness,
and environmental sensing applications and how they work. The challenges and future directions of sensing in these domains. Who this
book is for Sensor Technologies: Healthcare, Wellness and Environmental Applications is targeted at clinical and technical
researchers, engineers, and students who want to understand the current state of the art in sensor applications in these domains. The
reader gains a full awareness of the key technical and non-technical challenges that must be addressed in the development of successful
end-to-end sensor applications. Real-world examples help give the reader practical insights into the successful development,
deployment, and management of sensor applications. The reader will also develop an understanding of the personal, social, and ethical
impact of sensor applications, now and in the future. Table of ContentsChapter One: Introduction Chapter Goal: Reader should
understand the key challenges and drivers for sensor application development. The reader should also understand how sensor
technologies can play a role in addressing some of the key challenges facing global society in the short to medium term. 1. Book
overview 2. Drivers for Sensor Applications (Infrastructure Growth in Developing Countries, Advances in Energy Harvesting, New
Applications, Cost reduction, Real-time monitoring of situations to avoid unplanned downtime, Security (personal and national), the
internet of things). 3. Challenges for Sensor Applications (Power, Efficient Operation in Harsh Environments, Number of Deployable
Nodes, Safety and Regulations, High Cost of Installation, Security and Reliability, sensor management) 4. Global Megatrends and the
opportunities for sensing technologies o Water and Food Constraints o Aging Demographics o Public Health o Pandemics o Security
Chapter 2: Sensing and Sensor Fundamentals Chapter Goal: Reader should understand existing sensor technologies, which can be used
in healthcare, wellness, and environmental domains. They should also understand the role of smart sensors and smart phones as mobile
sensing platforms and aggregators. 1. Sensing Modalities (Mechanical, MEMS, Optical, ISFET, ?TAS) 2. Sensing Domains (Air,



Water, Noise, Bacterial, Chemical, Kinematic, DNA, Physiological) 3. Functional Characterisation of Sensors o Communication
methods – discrete, wired, wireless o Smart Sensors and Sensor Platforms § MSP430 (SHIMMER and telosB motes) § ATmega § PIC
4. Smart Phones as mobile sensor platforms 5. Selecting and specifying sensors Chapter 3 Key Sensor Technology Components –
Hardware and Software Overview Chapter Goal: Reader should have a high level understanding of the key hardware and software
components, which are necessary for the development of sensors systems and why technologies are selected for specific applications.
1. Overview – Sensor systems 2. MCU’s (TI MSP430, ATmega, PIC) a. ADCs b. Interrupts c. Real-time Clocks 3. Sensor Interfaces a.
Digital b. Analog c. I2C 4. Communications – wired and wireless interfaces RS232/485, USB, Ethernet, FieldbusProprietary Short
Range Wireless Protocols (e.g. ANT, BodyLAN, Sensium)Standard Short Range Protocols i. IEEE 802.15.6 ii. Bluetooth/Smart
Bluetooth iii. 802.15.4 iv. UWB Medium Range i. Wi-Fi 5. Data storage (EEPROM, sd card, data forwarding) 6. Power management
and Energy Harvesting 7. Operating Systems and Software Development Environments (SDK’s) Chapter 4 Sensor Network
Architectures Chapter Goal: Reader should understand the various approaches to the design of sensor network architectures; scaling
from body worn systems, to ambient sensing, to city-scale deployments. The reader should also understand the advantages and
disadvantages of current and evolving sensor network architectures. 1. Sensor network architectures o Discrete Sensor o Sensor to
aggregator o PAN/WPAN/smart clothing o Pervasive/Ambient sensor networks o Wide area networks (city-wide, country wide) 2.
Challenges in developing and deploying sensor networks 3. Current and Proposed Solutions o Remote sensor management o Edge
Processing o Power harvesting o New communication standards Chapter 5: Adding Vibrancy to Sensor Data Chapter Goal: Reader
should understand the various methods to interpret and display sensor data to the user. They will understand the importance of creating
a data analysis plan from the outset, and the different types of data analysis throughout the application stack. 1. Data Literacy – How
can we intuitively answer questions with sensor data and contextualise answers 2. Data Quality a. Calibration b. Trust and Repudiation
3. Sensor Fusion – combining sensory data from disparate sources 4. Data Mining 5. Data Visualisation 6. Openness, data integration,
virtual sensors 7. Exploiting the power of the cloud Chapter 6: Regulation and Standards Chapter Goal: Reader should understand the
key technologies, which impact or influence the development of sensor deployment and applications including the emerging standards
and regulatory considerations. 1. Regulatory Standards (US, EU, Japan) : why, which, and how standards impact your application 2.
Regulatory Issues: Certification 3. Smartphones Considerations o Privacy and data security 4. Standards Bodies and Industry Groups o
Continua Healthcare Alliance o ISO/IEEE 11073 5. Wearable Wireless Health Communication Standards Chapter 7: Biosensing in
Everyday Life – Driving Biocontextual Aware Computing Chapter Goal: Reader should understand the social relationships that create
opportunities and barriers for widespread, consumer-based biosensing. The reader should understand how the social world is shifting
from sensor technologies of “should” to sensor technologies of “could” to facilitate new understandings of health and wellness and
drive new methods and practices of personal data sharing. 1. Data Security and Ownership - Sharing and Managing Personal Data 2.
Game Changing Pressure for Affordable Healthcare 3. Continuous, Personal Data is Improving Lives 4. Emerging Tech-Empowered



Citizens 5. Sensing for Self-Discovery, Culture and Play 6. User feedback/Supporting sustainable human behaviours – leveraging the
gaming culture Chapter 8: Development and Deployment of Sensor Technologies for Home and Community Settings Chapter Goal:
Reader should understand how to design a sensor deployment for a home or community. The chapter informs the reader how to
formulate the research question the deployment will address, how to develop prototypes, and manage and deploy them successful. The
chapter will finish with exemplar case studies of real world sensor deployments. Study Design – The Right QuestionHome Deployment
ElementsHome Deployment ManagementThe Prototyping Design ProcessCase Studies Chapter 9: Body Worn and Ambient Sensor
Applications for Assessment, Monitoring, and Diagnostics Chapter Goal: Reader should at the end of this chapter have an
understanding of the key characteristics of how body worn and ambient sensor applications, and how they vary according to the
domain in which they are deployed. The reader will be presented with the key challenges faced in each domain, and emerging solutions
for these challenges. 1. Drivers and Inhibitors (Incidence of chronic diseases, aging demographics, Adjusting provider compensation,
prevention, medical work practice changes) 2. Hospital based sensing for assessment and diagnosis 3. Supervised Assessment and
Monitoring in Community Settings 4. Home Based Applications o Clinical grade sensing for patient monitoring o Body worn sensing
(e.g. PERS) for monitoring and alerting o Passive sensing for monitoring and alerting (e.g. ADL’s) 5. Key challenges Chapter 10:
Wellness, Fitness and Lifestyle Chapter Goal: Reader should understand the key trends in how people use body worn sensors to
manage their fitness and wellbeing. Key applications include: sensors for measuring activities in sports performance, activity/weight
management and sleep tracking, 1. Drivers and Inhibitors 2. Sports and fitness applications (running, walking cycling, field sports) §
Vital signs and physiological parameters § Fitness gaming – Wii Fit, Kinect § muscle movement, body stress levels, speed, distance,
location § Fitness Statistics and Analysis 3. Outdoor Activities o Pressure (mountaineer and paragliding) o GPS (hiking, cycling, golf)
4. Obesity and weight management 5. Sleep o Baby Monitoring o Sleep Quality – health and social impacts o Sleep Apnoea Chapter
11: Environmental Monitoring for Health and Wellness Chapter Goal: Reader should understand how sensors and sensor networks are
used for environmental monitoring, one of the key emerging applications domains. Apart from disaster monitoring, sensing also has the
potential for air quality, weather monitoring, pollution etc.; with benefits for both urban and rural dwellers. 1. Drivers and Inhibitors o
Correlations to health impacts 2. Home Sensing o Carbon Monoxide o Smoke Detectors o Passive Infrared (PIR) o Temperature o
Sound o Sustainable Living 3. Smart Environments 4. Environmental Parameters (Noise, Water, Bacteria, Air Quality, Radiation,
Urban Heat Islands) 5. Weather - Exceptional Event and Disaster Management Intelligence Chapter 12: Conclusions and Future
Directions Chapter Goal: Reader should understand the key conclusions that the authors have outlined in the previous chapters. The
reader should also gain an understanding of the key trends which will affect future sensor applications and how people will utilise these
novel applications in their everyday lives. 1. Summary of the overall conclusions 2. Future Directions for Sensing o Use Centred
Healthcare o Citizen centric sensing o Influence of urbanisation on health, wellness and lifestyle choices. o Sustainable human
behaviour change Sensing Approaches for Precision Agriculture aims to bring together the ‘state of the art’ of the most popular sensing



techniques and the current state of research on the application of sensors in Precision Agriculture (PA). Sensing is of great value in PA
because it provides cheap and immediate data for management. This book gives a broad overview of sensing in PA and a coherent
introduction for new professionals and research scientists. Readers are introduced to the potential applications of a range of different
sensors, how they should be used properly and their limitations for use in PA. Chapters on specific topics and case studies provide
depth and enable implementation of the methods by users. A general introduction about sensing techniques in PA is followed by
Chapters 2–9 on the most important specific techniques in sensing and Chapters 10–13 include mini-case studies, each showing
cutting-edge applications for different sensing methods. Finally, there is an Epilogue on how we expect sensors and analysis to
develop. Nowadays, the innovation in space technologies creates a new trend for the Earth observation and monitoring from space.
This book contains high quality and compressive work on both microwave and optical remote sensing applications. This book is
divided into five sections: (i) remote sensing for biomass estimation, (ii) remote sensing-based glacier studies, (iii) remote sensing for
coastal and ocean applications, (iv) sewage leaks and environment disasters, and (v) remote sensing image processing. Each chapter
offers an opportunity to expand the knowledge about various remote sensing techniques and persuade researchers to deliver new
research novelty for environment studies. Remote sensing has witnessed a renaissance as new sensor systems, data collection
capabilities and image processing methodologies have expanded the technological capabilities of this science into new and important
applications areas. Perhaps nowhere has this trend been more evident than in the study of earth environments. Within this broad
application area remote sensing has proven to be an invaluable asset supporting timely data gathering at a range of synoptic scales,
facilitating the mapping of complex landscapes and promoting the analysis of environmental process. Yet remote sensing’s
contribution to the study of human/environmental interaction is scattered throughout a rich and diverse literature spanning the social
and physical sciences, which frustrates access to, and the sharing of the knowledge gained through, these recent advances, and inhibits
the operational use of these methods and techniques in day to day environmental practice, a recognized gap that reduces the
effectiveness of environmental management programs. The objective of this book is to address this gap and provide the synthesis of
method and application that is currently missing in the environmental science, re-introducing remote sensing as an important decision-
support technology. Sensors are everywhere. Small, flexible, economical, and computationally powerful, they operate ubiquitously in
environments. They compile massive amounts of data, including information about air, water, and climate. Never before has such a
volume of environmental data been so broadly collected or so widely available. Grappling with the consequences of wiring our world,
Program Earth examines how sensor technologies are programming our environments. As Jennifer Gabrys points out, sensors do not
merely record information about an environment. Rather, they generate new environments and environmental relations. At the same
time, they give a voice to the entities they monitor: to animals, plants, people, and inanimate objects. This book looks at the ways in
which sensors converge with environments to map ecological processes, to track the migration of animals, to check pollutants, to
facilitate citizen participation, and to program infrastructure. Through discussing particular instances where sensors are deployed for



environmental study and citizen engagement across three areas of environmental sensing, from wild sensing to pollution sensing and
urban sensing, Program Earth asks how sensor technologies specifically contribute to new environmental conditions. What are the
implications for wiring up environments? How do sensor applications not only program environments, but also program the sorts of
citizens and collectives we might become? Program Earth suggests that the sensor-based monitoring of Earth offers the prospect of
making new environments not simply as an extension of the human but rather as new “technogeographies” that connect technology,
nature, and people.
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