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The objective of this course is for students to develop the ability to recognize, formulate, and solve
optimization problems within the context of robotics applications. We will consider a range of classical
problems spanning dynamics, identification, control, and estimation, and show how they can be posed as
constrained optimization problems. An emphasis will be placed on developing competency in control and
optimization theory and on applications within legged robotics.
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Teaching Methods
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Lecture and projects
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Course Contents

Section 1 EREEE SRS =4
Math and Optimization Review
Section 2 eI T NP e
Spatial Vector, forces, and Momentum
Section 3 Z WKz )2
Multibody Dynamics
Section 4 He b 7Y
Modeling Contacts
Section 5 AT ) S A
Introduction to Optimal Control




Section 6 Z WK ) 7722 1 s Al il i R
Rigid Body Dynamics as an Optimal Control Problem
Section 7 ABA EE
Articulated Body Algorithm
Section 8 Pontryagin # X R
Pontrayagin’s Principle
Section 9 AL
Trajectory Optimization
Section 10 W shAS R
Differential Dynamic Programming
Section 11 A5 2R T 47 1) B
Model Predictive Control Algorithm
Section 12 A5 PRI ol 3 1
Model Predictive Control Theory
Section 13 JE ML N s 2
Simple models of locomotion
Section 14 RN NS 155501
Dynamics of Legged robot
Section 15 JE UL A AR Tt 42 ]
Model Predictive Control for Legged Robot
Section 16 KBTI H I
Project Presentation
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Course Assessment

|Homework (30%), Programming Assignment (20%), Midterm (25%), Final Project 25%
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Textbook and Supplementary Readings

Rigid-Body Dynamics Algorithms - Roy Featherstone
Calculus of Variations and Optimal Control Theory - Daniel Liberzon
A Mathematical Introduction to Robotic Manipulation - Richard M. Murray, Zexiang Li, S. Shankar Sastry




