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= Google Self-Driving Cars in 2014

Source: https:/lyoutu.be/TsaES--OTzM Time: 1:03 - 8:37
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Source: https://www.youtube.com/watch?v=XmoPQuMIOYE
https://www.servicejdc.com/product/blog/item/60-20181015.html
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= Olympic Winter Games by Intel

= 2,000 Drones in Shanghai to Welcome New Year
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https://news.Itn.com.tw/news/life/breakingnews/3077228
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= Top Layer:
« For Multiple Agents (Group of Vehicles, Cars, Drones)
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® Action: ® Goal:
> Fois > {UE/EiE
> SHP9EREE > RE/AME
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= Middle Layer:
* For Single Agent (Single Venhicle, Car, Drone)
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= Middle Layer:
* For Single Agent (Single Venhicle, Car, Drone)
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Three Layers of Control Tasks

= Bottom Layer:

CS1B-IntroFC - 9
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* For Subsystems (Wheel, Motor, Engine, Gear Box, Braking)
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Three Layers of Control Tasks Feng-Li Lian © 2022
= Top Layer:
« For Multiple Agents (Group of Vehicles, Cars, Drones)
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= Middle Layer:
* For Single Agent (Single Venhicle, Car, Drone)
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= Bottom Layer:

* For Subsystems (Wheel, Motor, Engine, Gear Box, Braking)
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Signals &
Systems

5 u(t)

— 3y(t)

5
2 4+ 25 — 3

1. Model

2. Response

Asymptotie

o e 3. Analysis
4. Feedback

5. Control
d?y(t) dy(t)
12 + 474' 3y(t) = 3r(t)
G (s) Y(s) 3

R(s) =~ s2 4+ 4s + 3
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Teacher

Students
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Plantform
(Real-Time-
teractive-Feedback)
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Personal
Academic
Life
Market
Job

Textbook, notes, web

Lecture, Q&A, Homework, Exam

Discussion (every lecture)
Homework (every day, week

Exam (midterm, final)

Report (midterm, final

Source : |IEEE CSM 2013
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Daily new confirmed COVID-19 cases per million people

Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the
main reason for that is limited testing

- Daily new confirmed cases of COVID-19 per million people
E z The line is blue when a country performs many tests relative to the size of the outbreak.
Red indicates a low number of tests per case. This suggests that the true number of infections may be far higher
than the number of confirmed cases.
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Feedback and Feedforward Controls (BBEIEBE) vs (BEBAE)  rentiLian® 202
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= Manual Control
= Automatic Control

= Open-Loop Control
* Closed-Loop Control or Feedback Control

= Regulation
= Tracking or Servo System

* Feedback
* Feedforward
= Control as a hidden technology

= Systems, Subsystems, Signal/Information Flow
= Process, Plant,
Actuator, Sensor, Filter, Controller, Compensator
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= Goals:
> Stability
» Tracking
»Disturbance Rejection

» Robustnhess

= Classic Control

= Modern Control
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= Modeling: the plant

Academic
Life
Market

= Analysis: the plant

Textbook, notes, web

1L

= Design:  the controller |:°e°‘°"*->W->

Student

Lecture, Q&A, Homework, Exam

Discussion (every lecture)

fo r th e p I a nt Sens Homework (every day, week)

Exam (midterm, final)
Report (midterm, ﬁna;l)
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Signals &
Systems

5 u(t)

— 3y(t)

5
2 4+ 25 — 3

1. Model

2. Response

Asymptotie

o e 3. Analysis
4. Feedback

5. Control
d?y(t) dy(t)
12 + 474' 3y(t) = 3r(t)
G (s) Y(s) 3

R(s) =~ s2 4+ 4s + 3



