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ABSTRACT 

In this short lecture, we will learn the fundamental concepts of rigid robot motion, including configuration, degrees of 
freedom, robot joints, constraints on robot motion (holonomic and nonholonomic), task space, work space, and topology 
representations. Various robot examples will be used throughout this lecture. In-class quizzes can be expected. After this 
lecture, we shall be able to understand the configuration space of any given robotic systems and problems, which builds 
the foundations towards understanding kinematics, dynamics, planning, and control of robotic systems in the latter parts 
of this course. 

BIOGRAPHY 

Xiaobin Xiong is currently a postdoc scholar in the Department of Mechanical and Civil Engineering at the California 
Institute of Technology (Caltech). His research centers around bipedal locomotion on designing effective methodologies 
and theoretical foundations for solving the motion synthesis and control problems on the physical robots in real life. 
Broadly speaking, his interests are on the enhancement of the physical intelligence of legged robots to move and work 
in human society. He has studied and realized 3D underactuated bipedal walking, jumping, and walking on granular 
terrains on complex robotic hardware. He received his B.S. from Tongji University, Shanghai, China in 2013, M.S. from 
Northwestern University in 2015, and Ph.D. from Caltech in 2021, all in mechanical engineering. He has received several 
awards, including Amazon Fellowship in Artificial Intelligence, Simoudis Discovery Fund from Caltech, and the 2019 IROS 
RoboCup Best Paper Award. 
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