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Preface

Over the past two decades, multi-body dynamics has emerged as one of the major
tools in the design and analysis of complex mechanical system. However, in the
field of robotics, its application is not so comprehensive. Further, multi-legged
robotics is an emerging technology and a lot of research is yet to be done before a
full proof robust system is developed to fulfill the human needs. Most of the
available literature about multi-body dynamic modeling of multi-legged robots is in
form of journal, conference proceedings, monographs, etc. However, only a handful
of books are available online or published in this field. This book deals with
constrained rigid multi-body dynamics. It presents a systematic approach to kine-
matics and coupled multi-body dynamic modeling along with the study of gener-
ating path and gait of a realistic six-legged robotic system locomoting in 3D
Cartesian space on various terrains like sloping surface, staircase, and some
user-defined rough terrains with straight-forward, crab, and turning motion capa-
bilities. The book outlines the most effective way of handling the kinematic and
dynamic constraints and discusses in detail the foot—ground interaction mechanics,
energy efficiency, and stability (both dynamic and static) of a realistic six-legged
robot. Further, the book deals with computer simulations carried out in MATLAB
and subsequent validation using Virtual Prototyping (VP) tools and real experiment.
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