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"Machine intelligence will eclipse human intelligence within the next few decades - extrapolating from Moores Law - and our world will enjoy
limitless computational power and ubiquitous data networks. Todays iPod devices portend an era when biology and information technology
will fuse to create a human experience radically different from our own. Already, our healthcare system now appears on the verge of crisis;
accelerating change is part of the problem. Each technological upgrade demands an investment of education and money, and a costly
infrastructure more quickly becomes obsolete. Practitioners can be overloaded with complexity: therapeutic options, outcomes data,
procedural coding, drug names etc. Furthermore, an aging global population with a growing sense of entitlement demands that each medical
breakthrough be immediately available for its benefit: what appears in the morning paper is expected simultaneously in the doctors office.
Meanwhile, a third-party payer system generates conflicting priorities for patient care and stockholder returns. The result is a healthcare
system stressed by scientific promise, public expectation, economic and regulatory constraints and human limitations. Change is also proving
beneficial, of course. Practitioners are empowered by better imaging methods, more precise robotic tools, greater realism in training
simulators, and more powerful intelligence networks. The remarkable accomplishments of the IT industry and the Internet are trickling steadily
into healthcare. The Medicine Meets Virtual Reality series can readily see the progress of the past fourteen years: more effective healthcare
at a lower overall cost, driven by cheaper and better computers."
This book presents up-to-date knowledge of dynamic analysis in engineering world. To facilitate the understanding of the topics by readers
with various backgrounds, general principles are linked to their applications from different angles. Special interesting topics such as statistics
of motions and loading, damping modeling and measurement, nonlinear dynamics, fatigue assessment, vibration and buckling under axial
loading, structural health monitoring, human body vibrations, and vehicle-structure interactions etc., are also presented. The target readers
include industry professionals in civil, marine and mechanical engineering, as well as researchers and students in this area.
A text/reference on analysis of structures that deform in use. Presents a new, integrated approach to analytical dynamics, structural dynamics
and control theory and goes beyond classical dynamics of rigid bodies to incorporate analysis of flexibility of structures. Includes real-world
examples of applications such as robotics, precision machinery and aircraft structures.

Flexible robotic manipulators pose various challenges in research as compared to rigid robotic manipulators, ranging
from system design, structural optimization, and construction to modeling, sensing, and control. Although significant
progress has been made in many aspects over the last one-and-a-half decades, many issues are not resolved yet, and
simple, effective, and reliable controls of flexible manipulators still remain an open quest. Clearly, further efforts and
results in this area will contribute significantly to robotics (particularly automation) as well as its application and education
in general control engineering. To accelerate this process, the leading experts in this important area present in this book
the state of the art in advanced studies of the design, modeling, control and applications of flexible manipulators.
This book, which is a result of the author's many years of teaching, exposes the readers to the fundamentals of
mechanical vibrations and noise engineering. It provides them with the tools essential to tackle the problem of vibrations
produced in machines and structures due to unbalanced forces and the noise produced thereof. The text lays emphasis
on mechanical engineering applications of the subject and develops conceptual understanding with the help of many
worked-out examples. What distinguishes the text is that three chapters are devoted to Sound Level and Subjective
Response to Sound, Noise: Effects, Ratings and Regulations and Noise: Sources, Isolation and Control. Importance of
mathematical formulation in converting a distributed parameter vibration problem into an equivalent lumped parameter
problem is also emphasized. Primarily designed as a text for undergraduate and postgraduate students of mechanical
engineering, this book would also be useful for undergraduate and postgraduate students of civil, aeronautical and
automobile engineering as well as practising engineers.
Intended for introductory vibrations courses, Meirovitch offers a masterfully crafted textbook that covers all basic
concepts at a level appropriate for undergraduate students. The book contains a chapter on the use of Finite Element
Methods in vibrational analysis. Meirovitch uses selective worked examples to show the application of MATLAB software
in this course. The author's approach challenges students with a precise and thoughtful explanations and motivates them
through use of physical explanations, plentiful problems, worked-out examples, and illustrations.
Presents the account of the use of mechanical ventilation in critically ill patients. This title features coverage that addresses important
scientific, clinical, and technical aspects of the field as well as chapters that encompass the full scope of mechanical ventilation, including the
physical basis of mechanical ventilation.
This collection of 23 articles is the output of lectures in special sessions on “The History of Theoretical, Material and Computational
Mechanics” within the yearly conferences of the GAMM in the years 2010 in Karlsruhe, Germany, 2011 in Graz, Austria, and in 2012 in
Darmstadt, Germany; GAMM is the “Association for Applied Mathematics and Mechanics”, founded in 1922 by Ludwig Prandtl and Richard
von Mises. The contributions in this volume discuss different aspects of mechanics. They are related to solid and fluid mechanics in general
and to specific problems in these areas including the development of numerical solution techniques. In the first part the origins and
developments of conservation principles in mechanics and related variational methods are treated together with challenging applications from
the 17th to the 20th century. Part II treats general and more specific aspects of material theories of deforming solid continua and porous soils.
and Part III presents important theoretical and engineering developments in fluid mechanics, beginning with remarkable inventions in old
Egypt, the still dominating role of the Navier-Stokes PDEs for fluid flows and their complex solutions for a wide field of parameters as well as
the invention of pumps and turbines in the 19th and 20th century. The last part gives a survey on the development of direct variational
methods – the Finite Element Method – in the 20th century with many extensions and generalizations.
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A thorough guide to the fundamental development of linear piezoelectricity for vibrations Vibrations of Linear Piezostructures is an
introductory text that offers a concise examination of the general theory of vibrations of linear piezostructures. This important book
brings together in one comprehensive volume the most current information on the theory for modeling and analysis of
piezostructures. The authors explore the fundamental principles of piezostructures, review the relevant mathematics, continuum
mechanics and elasticity, and continuum electrodynamics as they are applied to electromechanical piezostructures, and include
the work that pertains to linear constitutive laws of piezoelectricity. The book addresses modeling of linear piezostructures via
Newton’s approach and Variational Methods. In addition, the authors explore the weak and strong forms of the equations of
motion, Galerkin approximation methods for the weak form, Fourier or modal methods, and finite element methods. This important
book: Covers the fundamental developments to vibrational theory for linear piezostructures Provides an introduction to continuum
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mechanics, elasticity, electrodynamics, variational calculus, and applied mathematics Offers in-depth coverage of Newton’s
formulation of the equations of motion of vibrations of piezo-structures Discusses the variational methods for generation of
equations of motion of piezo-structures Written for students, professionals, and researchers in the field, Vibrations of Linear
Piezostructures is an up-to-date volume to the fundamental development of linear piezoelectricity for vibrations from initial
development to fully modeled systems using various methods.
“Piezoelectric-Based Vibration-control Systems: Applications in Micro/Nano Sensors and Actuators” covers: Fundamental
concepts in smart (active) materials including piezoelectric and piezoceramics, magnetostrictive, shape-memory materials, and
electro/magneto-rheological fluids; Physical principles and constitutive models of piezoelectric materials; Piezoelectric sensors and
actuators; Fundamental concepts in mechanical vibration analysis and control with emphasis on distributed-parameters and
vibration-control systems; and Recent advances in piezoelectric-based microelectromechanical and nanoelectromechanical
systems design and implementation.
An introductory engineering textbook by an award-winning MIT professor that covers the history of dynamics and the dynamical
analyses of mechanical, electrical, and electromechanical systems. This introductory textbook offers a distinctive blend of the
modern and the historical, seeking to encourage an appreciation for the history of dynamics while also presenting a framework for
future learning. The text presents engineering mechanics as a unified field, emphasizing dynamics but integrating topics from other
disciplines, including design and the humanities. The book begins with a history of mechanics, suitable for an undergraduate
overview. Subsequent chapters cover such topics as three-dimensional kinematics; the direct approach, also known as vectorial
mechanics or the momentum approach; the indirect approach, also called lagrangian dynamics or variational dynamics; an
expansion of the momentum and lagrangian formulations to extended bodies; lumped-parameter electrical and electromagnetic
devices; and equations of motion for one-dimensional continuum models. The book is noteworthy in covering both lagrangian
dynamics and vibration analysis. The principles covered are relatively few and easy to articulate; the examples are rich and broad.
Summary tables, often in the form of flowcharts, appear throughout. End-of-chapter problems begin at an elementary level and
become increasingly difficult. Appendixes provide theoretical and mathematical support for the main text.
This book contains the proceedings of the Sixth International Conference of the Balkan Physical Union (BPU-6), held in Istanbul,
Turkey, in August 2006. The BPU-6 Conference covers the most important results and trends in physics, including: Nuclear
physics and nuclear energy, gravitation and cosmology, alternative sources of energy, econophysics, biophysics and medical
physics, history of philosophy of physics, meteorology and instrumentation.
Thisbook will be of interest to mechanical engineers, aerospace engineers, and engineering science and mechanics faculty. The
main objective of the book is to present a mathematically rigorous approach to vibrations, one that not only permits efficient
formulations and solutions to problems, but also enhances understanding of the physics of the problem. The book takes a very
broad view approach to the subject so that the similarity of dynamic characteristics of vibrating systems will be understood.
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