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Bipedal locomotion is among the most
difficult challenges in control engineer-
ing. Most books treat the subject from a
quasi-static perspective, overlooking the
hybrid nature of bipedal mechanics.
Feedback Control of Dynamic Bipedal
Robot Locomotion is the first book to
present a comprehensive and mathemati-
cally sound treatment of feedback design
for achieving stable, agile, and efficient
locomotion in bipedal robots.
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In this unique and groundbreaking treatise, expert authors

lead you systematically through every step of the process,

including:

* Mathematical modeling of walking and running gaits
in planar robots

Analysis of periodic orbits in hybrid systems

* Design and analysis of feedback systems for achieving
stable periodic motions

Algorithms for synthesizing feedback controllers
¢ Detailed simulation examples

» Experimental implementations on two bipedal test beds

The elegance of the authors’ approach is evident in the mar-
riage of control theory and mechanics, uniting control-based
presentation and mathematical custom with a mechanics-based
approach to the problem and computational rendering.
Concrete examples and numerous illustrations complement
and clarify the mathematical discussion. A supporting Web site
offers links to videos of several experiments along with MAT-
LAB® code for several of the models. This one-of-a-kind book
builds a solid understanding of the theoretical and practical
aspects of truly dynamic locomotion in planar bipedal robots.
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FEATURES

* Covers the gamut of topics in bipedal robot locomotion,
from models to theoretical control analysis, feedback
synthesis, detailed simulations, and experimental

implementations

* Includes a “Getting Started” appendix that helps you
quickly begin using the concepts developed in the book

* Provides an extensive chapter devoted to background
material, making the book largely self-contained

* Presents an unparalleled in-depth theoretical analysis of

stable bipedal locomotion

* Contains more than 150 figures along with examples
ranging from simple to complex
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ROBOTICS AND AUTOMATION
HANDBOOK

Edited by
Thomas R. Kurfess

CLEMSON UNIVERSITY, SOUTH CAROLINA, USA

This book provides a solid foundation for design-
ing, fabricating, and enabling robotic systems
and their various applications. It presents kinetic
and dynamic methods for analyzing robotic sys-
tems, considering factors such as force and
torque. From these analyses, the author develops
several controls approaches and explains design
aspects such as determining robot specifications
and establishing configuration, and how to over-
come specific system development difficulties.
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Updated to reflect the new features of LabVIEW
8.0, this second edition reviews changes to the
front panel controls, introduces the new project
viewer, and includes a new chapter dedicated to
the new shared variable function introduced in
the latest release of LabVIEW. The authors
examine LabVIEW programming within the
NET™ framework, supplying numerous exam-
ples using .NET. They also include new informa-
tion on the Standard State Machine template,
Express VIs, and hyperthreading.

AUTONOMOUS MOBILE
ROBOTS

SENSING, CONTROL, DECISION MAKING
AND APPLICATIONS

Edited by

Shuzhi Sam Ge

NATIONAL UNIVERSITY OF SINGAPORE

Frank L. Lewis

THE UNIVERSITY OF TEXAS AT ARLINGTON, USA

Serving as the first comprehensive reference on
this interdisciplinary technology, Autonomous
Mobile Robots authoritatively addresses the the-
oretical, technical, and practical aspects of the
field. The book examines in detail the key com-
ponents that form an autonomous mobile robot,
from sensors and sensor fusion to modeling and

control, map building and path planning, and
decision making and autonomy, and to the final
integration of these components for diversified
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