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Hokkaido University Syllabus

(] ] .
mm Course Title

Systems Control Theory

mm
u = Subtitle

an
m = Instructor (Institution)

Yuh YAMASHITA ( Faculty of Information Science and Technology )

an
m m Other Instructors (Institution)

Koichi KOBAYASHI ( Faculty of Information Science and Technology )
Yuh YAMASHITA ( Faculty of Information Science and Technology )

anm
um m = Open To Other Faculties / NG
mu Course Type Schools
(1 (1 Ist Semester (Sprin, (1
mw Year 2020 mm Semester Term) (Spring mm Course Number 046067
an - b f an
mm Type of Class Lecture | 7" ‘Num ero 2 == Year of Eligible Students -~
Credits
== Eligibl / T
== Eligible Department u m Other Information
Class
: : Numbering Code IST_SSI 6002
am . am . .
= m Major Category Code m m Major Category Title
IST_SSI Graduate School of Information Science and Technology(Systems Science and Informatics)

an an
mm Level Code mm Level

6 Specialized Subjects (advanced) in graduate level (Master's Course and Professional Course)
(] ] . (] ] . .
= = Middle Category Code == Middle Category Title

0 Instrument and Control Engineering
(] ] (] ] .
= m Small Category Code = m Small Category Title

0 Control Theory

an
m = Language Type

Classes are in Japanese and English (bilingual, or language is decided once the student composition has been finalized).

(L
mu Course list by the instructor with practical experiences

an
uun Key Words

nonlinear dynamical systems, hybrid dynamical systems, nonlinear control, passivity approach, exact linearization, mixed logical dynamical
system model, model predictive control

an . .
mu Course Objectives

The main objective of this lecture is to introduce you to the mathematical approach for analysis and control of dynamical system, especially
nonlinear and hybrid systems.

manm
mm Course Goals




A successful learner will understand

- the nonlinear control methods, which includes exact-linearization method of nonlinear system, control Lyapunov function method, and
passivity approach using Lyapunov function, and

- several recent topics of control methods of hybrid systems, e.g., mixed logical dynamical system models and model predictive control.

mn
mm Course Schedule

m Overview of nonlinear control system: Expression of nonlinear dynamical system, vector field on manifold, existence and uniqueness of
solution of differential equation.

m Exact linearization control: Input/Output exact linearization, zero dynamics, peaking phenomenon, State-space exact linearization.

m Lyapunov function: Various definitions of stability of nonlinear systems, Stability conditions using Lyapunov function, Invariant principle.
m Control methods using Lyapunov function: Dissipation inequality, Passivity, Passivity-based control of mechanical system, Input-to-state
stability, Control Lyapunov function, Sontag-type universal controller.

m Overview of hybrid systems: Mathematical models of hybrid systems (general model, hybrid automata, and piecewise affine system
model).

m Mixed logical dynamical system model: Linear inequalities of logic formulas.

m Model predictive control: Finite-time optimal control problem, Mixed integer quadratic programming problem, Online solution method,
Offline solution method.

am
== Homework

Homeworks based on the lecture materials are expected (4.5 hours/week).

anm
m m Grading System

Your grade is based on final reports. The eligibility requirements for the reports is the 70 percent attendance of the lectures.

n
m m Practical experience and utilization for classes

Condition of tasking the subject

L B |
mm Textbooks

HMEDERENZEMT D. Fie, e S—ZVTHMHIEHINTSY, TNEEBEEHERE UTRETE 3.  Original materials

are distributed. E-learning materials are also offered.

an . .
== Reading List

VAT LEEORS DRER / HAtIE— : DO 4, 2000, ISBN:978-4-339-03312-0
NATUw RYRF LD / HARIE—, EHER, FE— . IO %t 2014, ISBN:978-4-339-03320-5
Nonlinear Control Systems (3rd. Edition) / Alberto Isidori : Springer, 1995, ISBN:978-3540199168

Nonlinear Control Systems II / Alberto Isidori : Springer, 2012, ISBN:978-1447111603
Nonlinear Control / Hassan K. Khalil : Prentice Hall, 2014, ISBN:978-0133499261

m .
m = Websites

http://stlab.ssi.ist.hokudai.ac.jp/yuhyama/lecture/tokuron/

: : Website of Laboratory

: : Additional Information

Completion of bachelor lectures for “Control theory” is presupposed.

(1
mm Update
2020/01/29 22:05:00



	システム制御理論特論(2020)
	Systems Control Theory(2020)

