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Bio-Inspired Innovation and National Security National Defense University 2010-10-01 Despite the vital importance of the
emerging area of biotechnology and its role in defense planning and policymaking, no definitive book has been written on
the topic for the defense policymaker, the military student, and the private-sector bioscientist interested in the "emerging
opportunities market" of national security. This edited volume is intended to help close this gap and provide the necessary
backdrop for thinking strategically about biology in defense planning and policymaking. This volume is about applications
of the biological sciences, here called "biologically inspired innovations," to the military. Rather than treating biology as a
series of threats to be dealt with, such innovations generally approach the biological sciences as a set of opportunities for
the military to gain strategic advantage over adversaries. These opportunities rangefrom looking at everything from genes
to brains, from enhancing human performance to creating renewable energy, from sensing the environment around us to
harnessing its power.
Encyclopedia of the Anthropocene 2017-11-27 Encyclopedia of the Anthropocene presents a currency-based, global
synthesis cataloguing the impact of humanity’s global ecological footprint. Covering a multitude of aspects related to
Climate Change, Biodiversity, Contaminants, Geological, Energy and Ethics, leading scientists provide foundational
essays that enable researchers to define and scrutinize information, ideas, relationships, meanings and ideas within the
Anthropocene concept. Questions widely debated among scientists, humanists, conservationists, politicians and others
are included, providing discussion on when the Anthropocene began, what to call it, whether it should be considered an
official geological epoch, whether it can be contained in time, and how it will affect future generations. Although the idea
that humanity has driven the planet into a new geological epoch has been around since the dawn of the 20th century, the
term ‘Anthropocene’ was only first used by ecologist Eugene Stoermer in the 1980s, and hence popularized in its current
meaning by atmospheric chemist Paul Crutzen in 2000. Presents comprehensive and systematic coverage of topics
related to the Anthropocene, with a focus on the Geosciences and Environmental science Includes point-counterpoint
articles debating key aspects of the Anthropocene, giving users an even-handed navigation of this complex area Provides
historic, seminal papers and essays from leading scientists and philosophers who demonstrate changes in the
Anthropocene concept over time
Bulk-Sized Nacre-Inspired Composites by Sedimentation Processes Sebastian Behr 2017-05-31 Nacre, mother-of-pearl,
is an exception from the rule that strength and toughness are generally mutually exclusive in materials. It possesses a
unique set of mechanical properties which has been attributed to nacre’s special brick-and-mortar-like microstructure.
Consequently, mimicry of this microstructure for similar reinforcement in synthetic materials has been the goal of many
researchers so far with excellent results in the area of thin films – but hardly any serviceable outcome in bulk dimensions.
This thesis provides a way to fill this gap in processing of bulk-sized nacre-inspired composites. The approach is founded
on sedimentation processes that can be rated as more facile, economically more efficient, and geometrically less limited
than other methods. Eventually, it results in composites that mimic up to four structural design features of nacre, acting as
examples for novel materials that could be applicable in fields ranging from ballistic protection to filtering technologies.
Living Machines Tony J. Prescott 2018-04-26 Contemporary research in the field of robotics attempts to harness the
versatility and sustainability of living organisms. By exploiting those natural principles, scientists hope to render a
renewable, adaptable, and robust class of technology that can facilitate self-repairing, social, and moral--even conscious-machines. This is the realm of robotics that scientists call "the living machine." Living Machines can be divided into two
entities-biomimetic systems, those that harness the principles discovered in nature and embody them in new artifacts,

and biohybrid systems, which couple biological entities with synthetic ones. Living Machines: A handbook of research in
biomimetic and biohybrid systems surveys this flourishing area of research. It captures the current state of play and
points to the opportunities ahead, addressing such fields as self-organization and co-operativity, biologically-inspired
active materials, self-assembly and self-repair, learning, memory, control architectures and self-regulation, locomotion in
air, on land or in water, perception, cognition, control, and communication. In all of these areas, the potential of
biomimetics is shown through the construction of a wide range of different biomimetic devices and animal-like robots.
Biohybrid systems is a relatively new field, with exciting and largely unknown potential, but one that is likely to shape the
future of humanity. Chapters outline current research in areas including brain-machine interfaces-where neurons are
connected to microscopic sensors and actuators-and various forms of intelligent prostheses from sensory devices like
artificial retinas, to life-like artificial limbs, brain implants, and virtual reality-based rehabilitation approaches. The
handbook concludes by exploring the impact living machine technology will have on both society and the individual, by
forcing human beings to question how we see and understand ourselves. With contributions from leading researchers
drawing on ideas from science, engineering, and the humanities, this handbook will appeal to both undergraduate and
postgraduate students of biomimetic and biohybrid technologies. Researchers in the areas of computational modeling
and engineering, including artificial intelligence, machine learning, artificial life, biorobotics, neurorobotics, and humanmachine interfaces, will find Living Machines an invaluable resource.
Biologically Inspired Design Ashok K Goel 2013-07-16 From simple cases such as hook and latch attachments found in
Velcro to articulated-wing flying vehicles, biology often has been used to inspire many creative design ideas. The
scientific challenge now is to transform the paradigm into a repeatable and scalable methodology. Biologically Inspired
Design explores computational techniques and tools that can help integrate the method into design practice. With an
inspiring foreword from Janine Benyus, Biologically Inspired Design contains a dozen chapters written by some of the
leading scholars in the transdisciplinary field of bioinspired design, such as Frank Fish, Julian Vincent and Jeannette Yen
from biology, and Amaresk Chakrabarti, Satyandra Gupta and Li Shu from engineering. Based in part on discussions at
two workshops sponsored by the United States National Science Foundation, this volume introduces and develops
several methods and tools for bioinspired design including: Information-processing theories, Natural language
techniques, Knowledge-based tools, and Functional approaches and Pedagogical techniques. By exploring these
fundamental theories, techniques and tools for supporting biologically inspired design, this volume provides a
comprehensive resource for design practitioners wishing to explore the paradigm, an invaluable guide to design
educators interested in teaching the method, and a preliminary reading for design researchers wanting to investigate
bioinspired design.
Bioinspiration and Biomimicry in Chemistry Gerhard Swiegers 2012-09-17 Can we emulate nature's technology in
chemistry? Through billions of years of evolution, Nature has generated some remarkable systems and substances that
have made life on earth what it is today. Increasingly, scientists are seeking to mimic Nature's systems and processes in
the lab in order to harness the power of Nature for the benefit of society. Bioinspiration and Biomimicry in Chemistry
explores the chemistry of Nature and how we can replicate what Nature does in abiological settings. Specifically, the
book focuses on wholly artificial, man-made systems that employ or are inspired by principles of Nature, but which do not
use materials of biological origin. Beginning with a general overview of the concept of bioinspiration and biomimicry in
chemistry, the book tackles such topics as: Bioinspired molecular machines Bioinspired catalysis Biomimetic amphiphiles
and vesicles Biomimetic principles in macromolecular science Biomimetic cavities and bioinspired receptors Biomimicry in
organic synthesis Written by a team of leading international experts, the contributed chapters collectively lay the
groundwork for a new generation of environmentally friendly and sustainable materials, pharmaceuticals, and
technologies. Readers will discover the latest advances in our ability to replicate natural systems and materials as well as
the many impediments that remain, proving how much we still need to learn about how Nature works. Bioinspiration and
Biomimicry in Chemistry is recommended for students and researchers in all realms of chemistry. Addressing how
scientists are working to reverse engineer Nature in all areas of chemical research, the book is designed to stimulate new
discussion and research in this exciting and promising field.
Advanced Characterization Of Nanostructured Materials: Probing The Structure And Dynamics With Synchrotron X-rays
And Neutrons Sunil K Sinha 2021-03-23 Advanced Characterization of Nanostructured Materials — Probing the Structure
and Dynamics with Synchrotron X-Rays and Neutrons is a collection of chapters which review the characterization of the
structure and internal dynamics of a wide variety of nanostructured materials using various synchrotron X-ray and neutron
scattering techniques. It is intended for graduate students and researchers who might be interested in learning about and
applying these methods. The authors are well-known practitioners in their fields of research who provide detailed and
authoritative accounts of how these techniques have been applied to study systems ranging from thin films and
monolayers on solid surfaces and at liquid-air, liquid-liquid and solid-liquid interfaces; nanostructured composite
materials; battery materials, and catalytic materials. While there have been a great many books published on
nanoscience, there are relatively few that have discussed in one volume detailed synchrotron X-ray and neutron methods
for advanced characterization of nanomaterials in thin films, composite materials, catalytic and battery materials and at
interfaces. This book should provide an incentive and a reference for researchers in nanomaterials for using these
techniques as a powerful way to characterize their samples. It should also help to popularize the use of synchrotron and
neutron facilities by the nanoscience community.
Biomimetics Maki K. Habib 2021-06-09 Bioinspired systems, technologies and techniques known as “biomimetics” or the
“mimicry of nature,” represent a ground-breaking method of scientific research based on innovation and a creative design
approach of the ‘nature’ laboratory to be applied to any scientific discipline. This approach and the associated way of
thinking facilitates the cross-fertilization of scientific fields, integrating biology and the interdisciplinary knowledge

featuring the evolution of models that have refined in nature within any scientific discipline.
Bioinspired Materials for Medical Applications Lígia Rodrigues 2016-09-24 Bioinspired Materials for Medical Applications
examines the inspiration of natural materials and their interpretation as modern biomaterials. With a strong focus on
therapeutic and diagnostic applications, the book also examines the development and manipulation of bioinspired
materials in regenerative medicine. The first set of chapters is heavily focused on bioinspired solutions for the delivery of
drugs and therapeutics that also offer information on the fundamentals of these materials. Chapters in part two
concentrate on bioinspired materials for diagnosis applications with a wide coverage of sensor and imaging systems With
a broad coverage of the applications of bioinspired biomaterials, this book is a valuable resource for biomaterials
researchers, clinicians, and scientists in academia and industry, and all those who wish to broaden their knowledge in the
allied field. Explores how materials designed and produced with inspiration from nature can be used to enhance manmade biomaterials and medical devices Brings together the two fields of biomaterials and bioinspired materials Written by
a world-class team of research scientists, engineers, and clinicians
Biomimetic Medical Materials Insup Noh 2018-11-23 This volume outlines the current status in the field of biomimetic
medical materials and illustrates research into their applications in tissue engineering. The book is divided into six parts,
focusing on nano biomaterials, stem cells, tissue engineering, 3D printing, immune responses and intellectual property.
Each chapter has its own introduction and outlines current research trends in a variety of applications of biomimetic
medical materials. The biomimetic medical materials that are covered include functional hydrogels, nanoparticles for drug
delivery and medicine, the 3D bioprinting of biomaterials, sensor materials, stem cell interactions with biomaterials,
immune responses to biomaterials, biodegradable hard scaffolds for tissue engineering, as well as other important topics,
like intellectual property. Each chapter is written by a team of experts. This volume attempts to introduce the biomimetic
properties of biomedical materials within the context of our current understanding of the nanotechnology of nanoparticles
and fibres and the macroscopic aspects of 3D bioprinting.
Nanomaterials for Photocatalytic Chemistry Yugang Sun 2016-09-09 This book concentrates on the emerging area of the
utilization of (solar) photon energy for catalyzing useful chemical reactions (also called artificial photosynthesis) including
water splitting, CO2 reduction, selective epoxidation, selective alcohol oxidation, coupling reactions, etc. The chapters in
this book cover topics ranging from materials design at nanometer scale to nanomaterials synthesis to photocatalytically
chemical conversion. This book can serve as a useful reference for those new to this field of research or already engaged
in it, from graduate students to postdoctoral fellows and practicing researchers.
Handbook Of Biomimetics And Bioinspiration: Biologically-driven Engineering Of Materials, Processes, Devices, And
Systems (In 3 Volumes) Jabbari Esmaiel 2014-04-29 Global warming, pollution, food and water shortage, cyberspace
insecurity, over-population, land erosion, and an overburdened health care system are major issues facing the human
race and our planet. These challenges have presented a mandate to develop “natural” or “green” technologies using
nature and the living system as a guide to rationally design processes, devices, and systems. This approach has given
rise to a new paradigm, one in which innovation goes hand-in-hand with less waste, less pollution, and less invasiveness
to life on earth. Bioinspiration has also led to the development of technologies that mimic the hierarchical complexity of
biological systems, leading to novel highly efficient, more reliable multifunctional materials, devices, and systems that can
perform multiple tasks at one time. This multi-volume handbook focuses on the application of biomimetics and
bioinspiration in medicine and engineering to produce miniaturized multi-functional materials, devices, and systems to
perform complex tasks. Our understanding of complex biological systems at different length scales has increased
dramatically as our ability to observe nature has expanded from macro to molecular scale, leading to the rational
biologically-driven design to find solution to technological problems in medicine and engineering.The following threevolume set covers the fields of bioinspired materials, electromechanical systems developed from concepts inspired by
nature, and tissue models respectively.The first volume focuses on the rational design of nano- and micro-structured
hierarchical materials inspired by the relevant characteristics in living systems, such as the self-cleaning ability of lotus
leaves and cicadas' wings; the superior walking ability of water striders; the anti-fogging function of mosquitoes' eyes; the
water-collecting ability of Namib Desert Beetles and spider silk; the high adhesivity of geckos' feet and rose petals; the
high adhesivity of mussels in wet aquatic environments; the anisotropic wetting of butterflies' wings; the anti-reflection
capabilities of cicadas' wings; the self-cleaning functionality of fish scales; shape anisotropy of intracellular particles; the
dielectric properties of muscles; the light spectral characteristics of plant leaves; the regeneration and self-healing ability
of earthworms; the self-repairing ability of lotus leaves; the broadband reflectivity of moths' eyes; the multivalent binding,
self-assembly and responsiveness of cellular systems; the biomineral formation in bacteria, plants, invertebrates, and
vertebrates; the multi-layer structure of skin; the organization of tissue fibers; DNA structures with metal-mediated artificial
base pairs; and the anisotropic microstructure of jellyfish mesogloea. In this volume, sensor and microfluidic technologies
combined with surface patterning are explored for the diagnosis and monitoring of diseases. The high throughput
combinatorial testing of biomaterials in regenerative medicine is also covered.The second volume presents natureoriented studies and developments in the field of electromechanical devices and systems. These include actuators and
robots based on the movement of muscles, algal antenna and photoreception; the non-imaging light sensing system of
sea stars; the optical system of insect ocellus; smart nanochannels and pumps in cell membranes; neuromuscular and
sensory devices that mimic the architecture of peripheral nervous system; olfaction-based odor sensing; cilia-mimetic
microfluidic systems; the infrared sensory system of pyrophilous insects; ecologically inspired multizone temperature
control systems; cochlea and surface acoustic wave resonators; crickets' cercal system and flow sensing abilities; locusts'
wings and flapping micro air vehicles; the visual motion sensing of flying insects; hearing aid devices based on the human
cochlea; the geometric perception of tortoises and pigeons; the organic matter sensing capability of cats and dogs; and
the silent flight of rats. The third volume features engineered models of biological tissues. These include engineered

matrices to mimic cancer stem cell niches; in vitro models for bone regeneration; models of muscle tissue that enable the
study of cardiac infarction and myopathy; 3D models for the differentiation of embryonic stem cells; bioreactors for in vitro
cultivation of mammalian cells; human lung, liver and heart tissue models; topographically-defined cell culture models;
ECM mimetic tissue printing; biomimetic constructs for regeneration of soft tissues; and engineered constructs for the
regeneration of musculoskeletal and corneal tissue.This three-volume set is a must-have for anyone keen to understand
the complexity of biological systems and how that complexity can be mimicked to engineer novel materials, devices and
systems to solve pressing technological challenges of the twenty-first century.Key Features:The only handbook that
covers all aspects of biomimetics and bioinspiration, including materials, mechanics, signaling and informaticsContains
248 colored figures
Bioprinting Chee Kai Chua 2014-11-27 At labs around the world, researchers have been experimenting with bioprinting,
first just to see whether it was possible to push cells through a printhead without killing them (in most cases it is), and
then trying to make cartilage, bone, skin, blood vessels, small bits of liver and other tissues. There are other ways to try to
“engineer” tissue — one involves creating a scaffold out of plastics or other materials and adding cells to it. In theory, at
least, a bioprinter has advantages in manipulating control of the placement of cells and other components to mimic
natural structures. But just as the claims made for 3-D printing technology sometimes exceed the reality, the field of
bioprinting has seen its share of hype. The reality is that, although bioprinting researchers have made great strides, there
are many formidable obstacles to overcome. Nobody who has any credibility claims they can print organs, or believes in
their heart of hearts that that will happen in the next 20 years, but for operations like hip replacement, advance in Bioprinting has made customization of certain body parts possible. This book will start from the concept of Tissue
Engineering, covering various approaches in Scaffolds for tissue engineering, Bioprinting techniques and Materials for
bioprinting, Cell processing, 3D cell culture techniques, Computational design and simulation, multi-disciplinary
approaches in bioprinting and finally cover the applications of bioprinting.
Pore Scale Phenomena: Frontiers In Energy And Environment John M Poate 2015-04-09 The field of pore scale
phenomena is now emerging as one of the frontiers of science and many engineering disciplines. Transport phenomena
in the subsurface of the earth play key roles in the energy and environmental domains. For example, the shale gas and
oil boom is revolutionizing the world's energy portfolio. Pore scale phenomena from the nanoscale to mesoscale
dominate the extraction of these resources. Similarly in the environmental domain, pore storage and pore-scale physics
affect the availability of water resources and protecting its quality. Water flow and vapor transport in the pores near the
land surface is critical to understanding soil water evaporation in the context of local and global hydrologic cycles
affecting climate and climate change.Pore scale phenomena similarly play critical roles in the domain of materials science
and biology. For example, many energy devices and membrane technologies are controlled by the physical and chemical
properties of the pores. Identifying and analyzing the properties of these pores has emerged as a frontier of
characterization science.This book provides, for the first time, a comprehensive overview of the fascinating
interrelationship between engineering and science. The authors and contributors are recognized experts from the faculty
of the Colorado School of Mines, Northwestern and Stanford. This book will appeal to earth and environmental scientists,
materials scientists, physicists and chemists.
Bio-inspired Flying Robots Jean-Christophe Zufferey 2008-04-24 This book demonstrates how bio-inspiration can lead to
fully autonomous flying robots without relying on external aids. Most existing aerial robots fly in open skies, far from
obstacles, and rely on external beacons, mainly GPS, to localise and navigate. However, these robots are not able to fly
at low altitude or in confined environments, and yet this poses absolutely no difficulty to insects. Indeed, flying insects
display efficient flight control capabilities in complex environments despite their limited weight and relatively tiny brain
size. From sensor suite to control strategies, the literature on flying insects is reviewed from an engineering perspective in
order to extract useful principles that are then applied to the synthesis of artificial indoor flyers. Artificial evolution is also
utilised to search for alternative control systems and behaviors that match the constraints of small flying robots.
Specifically, the basic sensory modalities of insects, vision, gyroscopes and airflow sense, are applied to develop
navigation controllers for indoor flying robots. These robots are capable of mapping sensor information onto actuator
commands in real time to maintain altitude, stabilize the course and avoid obstacles. The most prominent result of this
novel approach is a 10-gram microflyer capable of fully autonomous operation in an office-sized room using fly-inspired
vision, inertial and airspeed sensors. This book is intended for all those interested in autonomous robotics, in academia
and industry.
Biomimetic Nanotechnology Anja Mueller 2017-11-20 The human body includes very effective and efficient technology,
such as light receptors (eyes), chemical receptors (tongue and nose), and movement (muscles). This book explains how
these functions work on the molecular level and then discusses nanotechnology that uses the same structure-function
relationships.
Bioceramics and Biocomposites Iulian Antoniac 2019-04-23 Provides comprehensive coverage of the research into and
clinical uses of bioceramics and biocomposites Developments related to bioceramics and biocomposites appear to be
one the most dynamic areas in the field of biomaterials, with multiple applications in tissue engineering and medical
devices. This book covers the basic science and engineering of bioceramics and biocomposites for applications in
dentistry and orthopedics, as well as the state-of-the-art aspects of biofabrication techniques, tissue engineering,
remodeling, and regeneration of bone tissue. It also provides insight into the use of bionanomaterials to create new
functionalities when interfaced with biological molecules or structures. Featuring contributions from leading experts in the
field, Bioceramics and Biocomposites: From Research to Use in Clinical Practice offers complete coverage of everything
from extending the concept of hemopoietic and stromal niches, to the evolution of bioceramic-based scaffolds. It looks at
perspectives on and trends in bioceramics in endodontics, and discusses the influence of newer biomaterials use on the

structuring of the clinician’s attitude in dental practice or in orthopedic surgery. The book also covers such topics as
biofabrication techniques for bioceramics and biocomposites; glass ceramics: calcium phosphate coatings; brain drug
delivery bone substitutes; and much more. Presents the biggest trends in bioceramics and biocomposites relating to
medical devices and tissue engineering products Systematically presents new information about bioceramics and
biocomposites, developing diagnostics and improving treatments and their influence on the clinicians' approaches
Describes how to use these biomaterials to create new functionalities when interfaced with biological molecules or
structures Offers a range of applications in clinical practice, including bone tissue engineering, remodeling, and
regeneration Delineates essential requirements for resorbable bioceramics Discusses clinical results obtained in dental
and orthopedic applications Bioceramics and Biocomposites: From Research to Use in Clinical Practice is an excellent
resource for biomaterials scientists and engineers, bioengineers, materials scientists, and engineers. It will also benefit
mechanical engineers and biochemists who work with biomaterials scientists.
Nanoelectronics Avik Ghosh 2016-09-29 This book is aimed at senior undergraduates, graduate students and
researchers interested in quantitative understanding and modeling of nanomaterial and device physics. With the rapid
slow-down of semiconductor scaling that drove information technology for decades, there is a pressing need to
understand and model electron flow at its fundamental molecular limits. The purpose of this book is to enable such a
deconstruction needed to design the next generation memory, logic, sensor and communication elements. Through
numerous case studies and topical examples relating to emerging technology, this book connects 'top down' classical
device physics taught in electrical engineering classes with 'bottom up' quantum and many-body transport physics taught
in physics and chemistry. The book assumes no more than a nodding acquaintance with quantum mechanics, in addition
to knowledge of freshman level mathematics. Segments of this book are useful as a textbook for a course in nanoelectronics.
Biomimetics Yoseph Bar-Cohen 2005-11-02 Nature is the world's foremost designer. With billions of years of experience
and boasting the most extensive laboratory available, it conducts research in every branch of engineering and science.
Nature's designs and capabilities have always inspired technology, from the use of tongs and tweezers to genetic
algorithms and autonomous legged robots. Taking a systems perspective rather than focusing narrowly on materials or
chemistry aspects, Biomimetics: Biologically Inspired Technologies examines the field from every angle. The book
contains pioneering approaches to biomimetics including a new perspective on the mechanization of cognition and
intelligence, as well as defense and attack strategies in nature, their applications, and potential. It surveys the field from
modeling to applications and from nano- to macro-scales, beginning with an introduction to principles of using biology to
inspire designs as well as biological mechanisms as models for technology. This innovative guide discusses evolutionary
robotics; genetic algorithms; molecular machines; multifunctional, biological-, and nano- materials; nastic structures
inspired by plants; and functional surfaces in biology. Looking inward at biological systems, the book covers the topics of
biomimetic materials, structures, control, cognition, artificial muscles, biosensors that mimic senses, artificial organs, and
interfaces between engineered and biological systems. The final chapter contemplates the future of the field and outlines
the challenges ahead. Featuring extensive illustrations, including a 32-page full-color insert, Biomimetics: Biologically
Inspired Technologies provides unmatched breadth of scope as well as lucid illumination of this promising field.
Biologically Inspired Robotics Yunhui Liu 2017-12-19 Robotic engineering inspired by biology—biomimetics—has many
potential applications: robot snakes can be used for rescue operations in disasters, snake-like endoscopes can be used
in medical diagnosis, and artificial muscles can replace damaged muscles to recover the motor functions of human limbs.
Conversely, the application of robotics technology to our understanding of biological systems and behaviors—biorobotic
modeling and analysis—provides unique research opportunities: robotic manipulation technology with optical tweezers
can be used to study the cell mechanics of human red blood cells, a surface electromyography sensing system can help
us identify the relation between muscle forces and hand movements, and mathematical models of brain circuitry may help
us understand how the cerebellum achieves movement control. Biologically Inspired Robotics contains cutting-edge
material—considerably expanded and with additional analysis—from the 2009 IEEE International Conference on
Robotics and Biomimetics (ROBIO). These 16 chapters cover both biomimetics and biorobotic modeling/analysis, taking
readers through an exploration of biologically inspired robot design and control, micro/nano bio-robotic systems,
biological measurement and actuation, and applications of robotics technology to biological problems. Contributors
examine a wide range of topics, including: A method for controlling the motion of a robotic snake The design of a bionic
fitness cycle inspired by the jaguar The use of autonomous robotic fish to detect pollution A noninvasive brain-activity
scanning method using a hybrid sensor A rehabilitation system for recovering motor function in human hands after injury
Human-like robotic eye and head movements in human–machine interactions A state-of-the-art resource for graduate
students and researchers.
Biomimicry Janine M. Benyus 2009-08-11 Repackaged with a new afterword, this "valuable and entertaining" (New York
Times Book Review) book explores how scientists are adapting nature's best ideas to solve tough 21st century problems.
Biomimicry is rapidly transforming life on earth. Biomimics study nature's most successful ideas over the past 3.5 million
years, and adapt them for human use. The results are revolutionizing how materials are invented and how we compute,
heal ourselves, repair the environment, and feed the world. Janine Benyus takes readers into the lab and in the field with
maverick thinkers as they: discover miracle drugs by watching what chimps eat when they're sick; learn how to create by
watching spiders weave fibers; harness energy by examining how a leaf converts sunlight into fuel in trillionths of a
second; and many more examples. Composed of stories of vision and invention, personalities and pipe dreams,
Biomimicry is must reading for anyone interested in the shape of our future.
Molecular Bioelectronics Nicolini Claudio 2016-03-29 Molecular bioelectronics is a field in strong evolution at the frontier
of life and materials sciences. The term is utilized in a broad context to emphasize a unique blend of electronics and

biotechnology which is seen as the best way to achieve many objectives of industrial and scientific relevance, including
biomolecular engineering, bioelectronic devices, materials and sensors capable of optimal hardware efficiency and
intelligence and molecular miniaturization. Contents: IntroductionActive BioelementsTechnologiesBioelectronic
MaterialsBioelectronic SensorsBioelectronic Molecular DevicesProtein AutomataConclusionReferences Readership:
Students and scientists in bioelectronics and materials science.
Research into Design for a Connected World Amaresh Chakrabarti 2019-01-08 This book showcases cutting-edge
research papers from the 7th International Conference on Research into Design (ICoRD 2019) – the largest in India in
this area – written by eminent researchers from across the world on design processes, technologies, methods and tools,
and their impact on innovation, for supporting design for a connected world. The theme of ICoRD‘19 has been “Design for
a Connected World”. While Design traditionally focused on developing products that worked on their own, an emerging
trend is to have products with a smart layer that makes them context aware and responsive, individually and collectively,
through collaboration with other physical and digital objects with which these are connected. The papers in this volume
explore these themes, and their key focus is connectivity: how do products and their development change in a connected
world? The volume will be of interest to researchers, professionals and entrepreneurs working in the areas on industrial
design, manufacturing, consumer goods, and industrial management who are interested in the use of emerging
technologies such as IOT, IIOT, Digital Twins, I4.0 etc. as well as new and emerging methods and tools to design new
products, systems and services.
The Rise of Biodesign Mary Polites 2019-06-17 -To provide insight to the process which engages nature and design, this
collection of work shines light on the educational methods currently being explored in China's top institutions Bio-inspired
design is both simple and complex. Simple because it provides an easy reference to discuss ideas through a means we
all can relate to and become inspired by - the natural world. The topic engages a spectrum of professionals, from
environmental enthusiasts to design professionals and scientists. The complexity arises when we need to understand
beyond what we see and understand how nature works. At many levels, we are still exploring how systems are interrelated and to decipher these relationships we have to look beyond the idealized inspiration. Throughout the world,
research and development that focuses on bio-inspiration has been steadily increasing and is expected to continue to do
so for the next two decades. Currently, China is one of the leaders in scholarly articles focusing on bio-inspiration.
Although this topic is developing at an impressive rate, much of the public awareness of bio-inspiration and similar areas
of research such as biomimetics and biomimicry is relatively unknown. Therefore, to provide insight into this process, this
collection of work shines light on the methods currently being explored in China's top institutions.
Continuum Micromechanics P. Suquet 2014-05-04 This book presents the most recent progress of fundamental nature
made in the new developed field of micromechanics: transformation field analysis, variational bounds for nonlinear
composites, higher-order gradients in micromechanical damage models, dynamics of composites, pattern based
variational bounds.
Handbook of Materials Structures, Properties, Processing and Performance Lawrence E. Murr 2014-12-02 This extensive
knowledge base provides a coherent description of advanced topics in materials science and engineering with an
interdisciplinary/multidisciplinary approach. The book incorporates a historical account of critical developments and the
evolution of materials fundamentals, providing an important perspective for materials innovations, including advances in
processing, selection, characterization, and service life prediction. It includes the perspectives of materials chemistry,
materials physics, engineering design, and biological materials as these relate to crystals, crystal defects, and natural and
biological materials hierarchies, from the atomic and molecular to the macroscopic, and emphasizing natural and manmade composites. This expansive presentation of topics explores interrelationships among properties, processing, and
synthesis (historic and contemporary). The book serves as both an authoritative reference and roadmap of advanced
materials concepts for practitioners, graduate-level students, and faculty coming from a range of disciplines.
Design Creativity 2010 Toshiharu Taura 2010-11-04 What is ‘design creativity’? It is impossible to answer this question
without considering why human beings can – and do – ‘design’. Design creativity is instrumental in not only addressing
social problems faced across the world, but also evoking an innate appreciation for beauty and a sense of personal
contentment. Design Creativity 2010 comprises advanced research findings on design creativity and perspectives on
future directions of design creativity research. The papers included were presented and discussed at the first ICDC
(International Conference on Design Creativity), which was held at Kobe, Japan, in 2010. Design Creativity 2010
encourages readers to enhance and expand their activities in the field of design creativity.
Design & Nature IV C. A. Brebbia 2008-01 Design in engineering and science has often been inspired by nature. This has
been more evident in recent years, after a period during which our civilization thought in terms of taming rather than
working in harmony with nature. The consequences of that approach are still with us and have resulted in a world
increasingly homogenized, lacking in biodiversity and with increased pollution. Mankind has been slow to learn and even
slower to apply the lessons that nature offers, in spite of the urgency of our predicament. This book contains papers
presented at the fourth International Conference on Comparing Design in Nature with Science and Engineering . The
emphasis of this Volume is on engineering and architectural applications and on biomimetics, reflecting in some measure
current interest in finding environmentally friendly solutions which also optimize the use of natural resources. The
contributions have been arranged into the following topics: Biomimetics; Shape and Form in Engineering Nature; Nature
and Architectural Design; Natural Materials and Surfaces; Complexity; and Education.
Engineered Biomimicry Akhlesh Lakhtakia 2013-05-24 Engineered Biomimicry covers a broad range of research topics in
the emerging discipline of biomimicry. Biologically inspired science and technology, using the principles of math and
physics, has led to the development of products as ubiquitous as VelcroTM (modeled after the spiny hooks on plant
seeds and fruits). Readers will learn to take ideas and concepts like this from nature, implement them in research, and

understand and explain diverse phenomena and their related functions. From bioinspired computing and medical
products to biomimetic applications like artificial muscles, MEMS, textiles and vision sensors, Engineered Biomimicry
explores a wide range of technologies informed by living natural systems. Engineered Biomimicry helps physicists,
engineers and material scientists seek solutions in nature to the most pressing technical problems of our times, while
providing a solid understanding of the important role of biophysics. Some physical applications include adhesion
superhydrophobicity and self-cleaning, structural coloration, photonic devices, biomaterials and composite materials,
sensor systems, robotics and locomotion, and ultra-lightweight structures. Explores biomimicry, a fast-growing, crossdisciplinary field in which researchers study biological activities in nature to make critical advancements in science and
engineering Introduces bioinspiration, biomimetics, and bioreplication, and provides biological background and practical
applications for each Cutting-edge topics include bio-inspired robotics, microflyers, surface modification and more
Elastomeric Proteins Peter R. Shewry 2003-10-30 This book was originally published in 2002. Elastic proteins occur in a
wide range of biological systems where they have evolved to fulfil precise biological roles. The best known include
proteins in vertebrate muscles and connective tissues, such as titin, elastin and fibrillin, and spider silks. However, other
examples include byssus and abductin from bivalve molluscs, resilin from arthropods and gluten from wheat. Interest in
elastomeric proteins has been high for several reasons. Firstly, their biological and medical significance, particularly in
human disease. Secondly, the unusual properties of proteins such as spider silks provide opportunities to develop
materials. Thirdly, the development of scanning probe microscopy makes it possible to study structures and
biomechanical properties of these proteins at the single molecule level. This book will be of value to anyone with an
interest in the various aspects of elastomeric proteins.
The DelFly G.C.H.E. de Croon 2015-11-26 This book introduces the topics most relevant to autonomously flying flapping
wing robots: flapping-wing design, aerodynamics, and artificial intelligence. Readers can explore these topics in the
context of the "Delfly", a flapping wing robot designed at Delft University in The Netherlands. How are tiny fruit flies able
to lift their weight, avoid obstacles and predators, and find food or shelter? The first step in emulating this is the creation
of a micro flapping wing robot that flies by itself. The challenges are considerable: the design and aerodynamics of
flapping wings are still active areas of scientific research, whilst artificial intelligence is subject to extreme limitations
deriving from the few sensors and minimal processing onboard. This book conveys the essential insights that lie behind
success such as the DelFly Micro and the DelFly Explorer. The DelFly Micro, with its 3.07 grams and 10 cm wing span, is
still the smallest flapping wing MAV in the world carrying a camera, whilst the DelFly Explorer is the world's first flapping
wing MAV that is able to fly completely autonomously in unknown environments. The DelFly project started in 2005 and
ever since has served as inspiration, not only to many scientific flapping wing studies, but also the design of flapping wing
toys. The combination of introductions to relevant fields, practical insights and scientific experiments from the DelFly
project make this book a must-read for all flapping wing enthusiasts, be they students, researchers, or engineers.
Biomimetics Yoseph Bar-Cohen 2016-04-19 Mimicking nature – from science fiction to engineering reality Humans have
always looked to nature’s inventions as a source of inspiration. The observation of flying birds and insects leads to
innovations in aeronautics. Collision avoidance sensors mimic the whiskers of rodents. Optimization algorithms are based
on survival of the fittest, the seed-picking process of pigeons, or the behavior of ant colonies. In recent years these efforts
have become more intensive, with researchers seeking rules, concepts, and principles of biology to inspire new
possibilities in materials, mechanisms, algorithms, and fabrication processes. A review of the current state of the art,
Biomimetics: Nature Based Innovation documents key biological solutions that provide a model for innovations in
engineering and science. Leading experts address a wide range of topics, including: Artificial senses and organs Mimicry
at the cell–materials interface Multiscale modeling of plant cell wall architecture and tissue mechanics The making of
biomimetic composites Electroactive polymer (EAP) actuators as artificial muscles EAP-based refreshable braille displays
Biomimetic optics from the angles of biology and plants Biomimicry of flying birds, insects, and marine biology
Applications of biomimetics in manufacturing, products, and medicine Robotics, including the development of human-like
robots Biologically inspired design as a tool for interdisciplinary education The biomimetic process in artistic creation The
final chapter outlines the challenges to biomimetic-related innovation and offers a vision for the future. A follow-up to
Biomimetics: Biologically Inspired Technologies (2005), this comprehensive reference methodically surveys the latest
advances in this rapidly emerging field. It features an abundance of illustrations, including a 32-page full-color insert, and
provides extensive references for engineers and scientists interested in delving deeper into the study of biomimetics.
Encyclopedia of Robotics Marcelo H. Ang 2018-07-13 The Encyclopedia of Robotics addresses the existing need for an
easily accessible yet authoritative and granular knowledge resource in robotic science and engineering. The
encyclopedia is a work that comprehensively explains the scientific, application-based, interactive and socio-ethical
parameters of robotics. It is the first work that explains at the concept and fact level the state of the field of robotics and its
future directions. The encyclopedia is a complement to Springer’s highly successful Handbook of Robotics that has
analyzed the state of robotics through the medium of descriptive essays. Organized in an A-Z format for quick and easy
understanding of both the basic and advanced topics across a broad spectrum of areas in a self-contained form. The
entries in this Encyclopedia will be a comprehensive description of terms used in robotics science and technology. Each
term, when useful, is described concisely with online illustrations and enhanced user interactivity (on
SpringerReference.com).
Biomimetics -- Materials, Structures and Processes Petra Gruber 2011-07-06 The book presents an outline of current
activities in the field of biomimetics and integrates a variety of applications comprising biophysics, surface sciences,
architecture and medicine. Biomimetics as innovation method is characterised by interdisciplinary information transfer
from the life sciences to technical application fields aiming at increased performance, functionality and energy efficiency.
The contributions of the book relate to the research areas: - Materials and structures in nanotechnology and

biomaterials - Biomimetic approaches to develop new forms, construction principles and design methods in architecture Information and dynamics in automation, neuroinformatics and biomechanics Readers will be informed about the latest
research approaches and results in biomimetics with examples ranging from bionic nano-membranes to function-targeted
design of tribological surfaces and the translation of natural auditory coding strategies.
Biomimetic and Bioinspired Membranes for New Frontiers in Sustainable Water Treatment Technology Amira Abdelrasoul
2017-12-06 Biomimetic and bioinspired membranes are the most promising type of membrane for multiple usage
scenarios, including commercial separation applications as well as water and wastewater treatment technologies. In
recent years, aquaporin biomimetic membranes (ABMs) for water purification have raised considerable interest. These
membranes display uniquely favorable properties and outstanding performances, such as diverse interactions, varied
selective transport mechanisms, superior stability, high resistance to membrane fouling, and distinct adaptability.
Biomimetic membranes would make a significant contribution to alleviate water stress, environmental threats, and energy
consumption.
Soft Matter And Biomaterials On The Nanoscale: The Wspc Reference On Functional Nanomaterials - Part I (In 4
Volumes) 2020-06-24 This book is indexed in Chemical Abstracts ServiceSoft and bio-nanomaterials offer a
tremendously rich behavior due to the diversity and tailorability of their structures. Built from polymers, nanoparticles,
small and large molecules, peptoids and other nanoscale building blocks, such materials exhibit exciting functions, either
intrinsically or through the engineering of their organization and combination of blocks. Thus, it is not surprising that a
variety of challenges, for example, in energy storage, environment protection, advanced manufacturing, purification and
healthcare, can be addressed using these materials. The recent advances in understanding the behavior of soft matter
and biomaterials are being actively translated into functional materials systems and devices, which take advantages of
newly discovered and specifically created morphologies with desired properties. This major reference work presents a
detailed overview of recent research developments on fundamental and application-inspired aspects of soft and bionanomaterials and their emerging functions, and will be divided into four volumes: Vol 1: Soft Matter under Geometrical
Confinement: From Fundamentals at Planar Surfaces and Interfaces to Functionalities of Nanoporous Materials; Vol 2:
Polymers on the Nanoscale: Nano-structured Polymers and Their Applications; Vol 3: Bio-Inspired Nanomaterials:
Nanomaterials Built from Biomolecules and Using Bio-derived Principles; Vol 4: Nanomedicine: Nanoscale Materials in
Nano/Bio Medicine.
Springer Handbook of Robotics Bruno Siciliano 2016-07-27 The second edition of this handbook provides a state-of-theart overview on the various aspects in the rapidly developing field of robotics. Reaching for the human frontier, robotics is
vigorously engaged in the growing challenges of new emerging domains. Interacting, exploring, and working with
humans, the new generation of robots will increasingly touch people and their lives. The credible prospect of practical
robots among humans is the result of the scientific endeavour of a half a century of robotic developments that established
robotics as a modern scientific discipline. The ongoing vibrant expansion and strong growth of the field during the last
decade has fueled this second edition of the Springer Handbook of Robotics. The first edition of the handbook soon
became a landmark in robotics publishing and won the American Association of Publishers PROSE Award for Excellence
in Physical Sciences & Mathematics as well as the organization’s Award for Engineering & Technology. The second
edition of the handbook, edited by two internationally renowned scientists with the support of an outstanding team of
seven part editors and more than 200 authors, continues to be an authoritative reference for robotics researchers,
newcomers to the field, and scholars from related disciplines. The contents have been restructured to achieve four main
objectives: the enlargement of foundational topics for robotics, the enlightenment of design of various types of robotic
systems, the extension of the treatment on robots moving in the environment, and the enrichment of advanced robotics
applications. Further to an extensive update, fifteen new chapters have been introduced on emerging topics, and a new
generation of authors have joined the handbook’s team. A novel addition to the second edition is a comprehensive
collection of multimedia references to more than 700 videos, which bring valuable insight into the contents. The videos
can be viewed directly augmented into the text with a smartphone or tablet using a unique and specially designed app.
Springer Handbook of Robotics Multimedia Extension Portal: http://handbookofrobotics.org/
World Scientific Reference Of Hybrid Materials (In 3 Volumes) 2019-03-11 The World Scientific Reference of Hybrid
Materials is a set of 3 volumes, which covers the fascinating area of materials science at the intersection between purely
polymeric, organic or inorganic materials. The rapidly developing research on hybrid materials is largely driven by the
steadily increasing need of multifunctional materials in various branches of technology. However, much of the research is
also driven by the curiosity of the researchers and the long lasting wish to merge the most beneficial properties of the
various materials into one. The flexibility of polymers could, for example, be merged with the electronic conductivity of
metals or the mechanical resistance of ceramics, which will be of great value for the industries.This reference covers the
areas of synthesis of such hybrid materials, which take benefit from each of the consisting ingredients, and overviews
some of the emerging applications based on the materials. Much of the current research is still in its infancy, but hybrid
materials are already now considered to be the key enabler for important future developments, for example flexible
electronics. With this perspective, this reference aims at giving the general public an overview over the topics of
relevance in this field, but also attracting new researchers to this intriguing scientific area.
Synthesis And Applications Of Optically Active Nanomaterials Fan Hongyou 2017-06-28 In this book, the synthesis and
applications of recent nanomaterials are discussed and reviewed in detail. The scope of the book covers from
nanocrystals and their self-assembly, synthesis and applications of optically active porphyrin particles, and synthesis and
applications of carbon nanodots. Depending on the categories of the materials, detailed driving forces to self-assembly of
the cluster or arrays are discussed. Finally, major applications of each category nanomaterial are discussed.
Nanomaterials discussed in this book are important building blocks for nanoelectronic and nanophotonic device

fabrications. Methods to synthesize and functionalize them are crucial to enable their applications in these areas. This
book provides readers with detailed description and discussions on synthesis and functionalization of recent optically
active nanomaterials. This book is an important tool for researchers in the nanomaterial field. It will be also a great
reference for college students to master overall knowledge in the field.
Human Robotics Etienne Burdet 2013-09-13 A synthesis of biomechanics and neural control that draws on recent
advances in robotics to address control problems solved by the human sensorimotor system. This book proposes a
transdisciplinary approach to investigating human motor control that synthesizes musculoskeletal biomechanics and
neural control. The authors argue that this integrated approach—which uses the framework of robotics to understand
sensorimotor control problems—offers a more complete and accurate description than either a purely neural
computational approach or a purely biomechanical one. The authors offer an account of motor control in which
explanatory models are based on experimental evidence using mathematical approaches reminiscent of physics. These
computational models yield algorithms for motor control that may be used as tools to investigate or treat diseases of the
sensorimotor system and to guide the development of algorithms and hardware that can be incorporated into products
designed to assist with the tasks of daily living. The authors focus on the insights their approach offers in understanding
how movement of the arm is controlled and how the control adapts to changing environments. The book begins with
muscle mechanics and control, progresses in a logical manner to planning and behavior, and describes applications in
neurorehabilitation and robotics. The material is self-contained, and accessible to researchers and professionals in a
range of fields, including psychology, kinesiology, neurology, computer science, and robotics.
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