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% | In this lecture, for the purpose of understanding fundamentals of robotics and autonomous control, sensing, control
algorithm, and exercises about control are dealt with. In addition, students present and discuss the autonomous control
topics related to own research to cultivate a better understanding.
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Z | To understand strategies for control of various types of robots.
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% | Non-linear system Linear system and non-linear system. Stability and instability of equilibrium points.
2 B | SEERRRE Y X T 4 van del Pol 512, VU I v bY A7, RIS K BT
= | Non-linear continuous system | Non-linear system, van der Pol equation. Limit cycle. Analysis by theaverage method.
(Limitcycle)
3 H| ¥y 257L ARy bOFEICERINZ Y X T 4
Z | Sensor system Sensor system for autonomous control of robot
4 B | BEoRy FHIEOBE IMP BRERIGNE S U v b YA LR ERHIE
Z | Overview of legged robot | ZMP based control and limit cycle based control.
control
5 H | Simultaneous Localization | Simultaneous Localization and Mapping (SLAM) (C & 2 #RER KR OIBHE 7 /L3
and Mapping ) X L
% | Simultaneous Localization | Simultaneous Localization and Mapping
and Mapping
6 B | UGV o Eh&HE Unmanned Ground Vehicle (UGV) D & @B ¢ &4
= | UGV B EhHE Trajectory-tracking control of UGV
7 B | Fo—>oRiTH1HE 27y FA—4B K O— > DEFIL & RITHIE
= | FOo— v oORITHIE Modeling and control of quadrotor drone
8 H| 7 LEry57—yari SEENPMRICEEST HHENCE L TREREZTL, BERUSNELERT 5.
Z | Presentation 1 Students present and discuss the autonomous control topics related to own research
9 H| 7 LEy7—y3arv 2 SEENPARICEEST ZHENCE L TREREZTL, BERUVSNELERT 5.
Z | Presentation 2 Students present and discuss the autonomous control topics related to own research
10 |B | 7LEry5F—va>~ 3 SHENVARICEET ZHENICE L TREREZTL, BERUVSNE LERT 5.
% | Presentation 3 Students present and discuss the autonomous control topics related to own research
11 B | ##EE 1 A2 —2%FEBLA-RRy FENICET 288
& | Exercise 1 Exercises of control for robots with PC
12 B | #IENEE 2 A2 —2%FEBLA-RRyY FENICET 288
Z | Exercise 2 Exercises of control for robots with PC
13 B | ##ENEE 3 aAvbEa—xzERLAZORy MIICET 28E
& | Exercise 3 Exercises of control for robots with PC
14 B | fIENEE 4 avEa—k&FERLEARyY FEENICEET 288
o | Exercise 4 Exercises of control for robots with PC
15 B | &FkE EZN e
I | Review Review of the lecture
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Lectures are based on PowerPoint presentations using a projector. This lecture assumes a good working knowledge of the
linear algebra, differential equations, kinematics and dynamics.
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H | LAR— MRH 50%, 53k 30%, FIEEEE 20% CHRERICFHEL, 60%U LBz akEd 5.

Z | Performance evaluation of this lecture will be conducted based on the submission of a report (50%), an oral presentation
(50%), and the completion of exercises (20%). Students who obtain a total score of 60% or higher will pass.
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