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COURSE SYLLABUS

WA AU/ A 75 . B H12: A#ZEH] Advanced Control for Robotics
Course Code/Title
CoEsa . s
Compulsory/Elective
FFER AL 24 Wit 5 & RE ] i& % Bt School of System Design and Intelligent
Offering Dept. Manufacturing
WRIEE S22 3 25)/48 2R
Course Credit/Hours 3 Credits /48 Hours
BRRIES H 3T
Teaching Language Chinese
RRHUT GjS
Instructor(s) Wei Zhang
FRE FKZ= Fall
Semester
F& 75 FARHEFF
Open to undergraduates /T Yes
or not
g Can ) A B AT, EIEMWAX S5 HNEAE .  If the course is open to
5'&1%%2& . undergraduates, please indicate the difference. )
Pre-requisites RV SR, ARHE %418 EE368 LA SDM364/ME424/SDM366 ( =3t—RIH])
HEHIR

Course Objectives

COn T () AS B JF G, BB X W% . If the course is open to undergraduates, please indicate the
difference. )

ARURFREF I H BB IR AT M AR A S LEE 2 S Banl . A TR, 2k, AR AR 2R
ANF IR SR . NEEESENEAS U RS SR sl BATmES] . s S5,

The objective of this course is for students to develop the ability to recognize, formulate, and solve
Optimization and machine learning problems within the context of robotics applications. We will
consider a range of classical problems spanning dynamics, stability analysis, controller design,
reinforcement learning, 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 robotics.

Teaching Methods

COn T () AS B JF G, EEB X W% . If the course is open to undergraduates, please indicate the
difference.

WREPHR, WG, FRAEL

Lecture and projects

HEARE
Course Contents

CHnT R ARETF R, HEHX 2 NE.  If the course is open to undergraduates, please indicate the
difference. )

Section 1 HREZE SR = A9

Math and Optimization Review

Section 2 T, FENS5F =
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Spatial Vector, forces, and Momentum

Section 3 ZWIEE 727
Multibody Dynamics

Section 4 R A ) Al
Introduction to Optimal Control

Section 5 R o0 425 1] B0
Model Predictive Control Algorithm

Section 6 AR TR T 2 | B 0
Model Predictive Control Theory

Section 7 sk S R 5 H ik

Reinforcement Learning Theory and Algorithms

Section 8 ATV AL N sl 5 22 S vk

Advanced topics on robot control and learning

Section 9 KRAEMLTH I

Project Presentation

REER

Course Assessment

(D ¥ Form of examination; (@). ¥R grading policy; (@) I AR TR, kWX 4N % .

If the course is open to undergraduates, please indicate the difference. )

Homework (30%), Programming Assignment (20%), Midterm (25%), Final Project 25%
AFHIF 58 A [FRE DT e

M RAESERR
Textbook and Supplementary Readings

Rigid-Body Dynamics Algorithms - Roy Featherstone
Reinforcement Learning and Optimal Control - Dimitri P. Bertsekas, 2019
A Mathematical Introduction to Robotic Manipulation - Richard M. Murray, Zexiang Li, S. Shankar Sastry




