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McFarlane Gray's steam steering engine
(reproduced from Proceedings Institution
of Mechanical Engineers).
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Z2 M3 BHA (The Pre—classical Period) (1900-1935)
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Differential Analyzer)(1928)

V. Bush
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(Negative Feedback Amplifier) (1927)

One of the newspaper pages used by Black to jot down his
early ideas on feedback. (Photo: AT&T Archives)
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Fig. A simple Foxboro Company pneu- [
matic controller. The controller was intro-
duced in abour 1922,

Fig.. A Foxboro Company pheumatic re-
corder-controller of about 1929,
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N. Wiener, shown
here in 1954 with
Yuk Wing Lee
(left) and Amar G.
Bose, discussing
an aspect of
statistical
communication
theory

N. Wiener




(4) EERIH. HazenkFT “"RFRDIRGIIIRIL” (Theory of

Servome-chanism) (1934), FHEMITEIZ{ERINIESEIE
(Servomechanism Laboratory) (1939)
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EREFIIE) (The Mathematical Theory of Communication),
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The tracker of the M-9 electrical gun director in action. As one
C E Shannon soldier orients the telescopes in elevation, the other orients them

in azimuth by turning the entire tracker head
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Ed. S. SmithBJAutomatic Control Engineering (1942),

H. BodeB9Network Analysis and Feedback Amplifier(1945),

L.A. MacCollf§Fundamental Theory of Servomechanisms
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L.S. Pontryagin
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(3) EIfRBz=FIEAS & (IFAC)BKIZ(1957), FEIAKREEZ—, F—
BRFARSWNTRHRFE FF(1960)




(4) SEEMITRIServomechanism Laboratoryfffflth sf—a g
HUER(1952)




I
(5) HAF—FAISHIER B E (Sputnik) HTEXASIRII (1957)

1957. Laika. Sputnik 2

Sputnik 1 was the first artificial satellite launched into space
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General Theory of Control Systems”%;?,j,
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R.E. Kalman




(8) BEAARF- 1 S CAREENMMMEAANGEEKPEME, A
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1961, at the age of 27,
Gagarin left the earth.
It was April the 12th,
9.07 Moscow time
(launch-site, Baikonur).
108 minutes later, he
was back . The period
of orbital revolution
was 89:34 minutes
(this figure was
"calculated by
electronic computers”).
The missions
maximum flight
altitude was 327 000
meters. The maximum
speed reached was 28
260 kilometers per
hour.
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In 1961, the first human to pilot

=
a spacecraft, Yuri Ga!garin,_was | E A stamp
launched by the Soviet Union < issued by
o aboard Vostok |. ‘2 Russia to
Capsule used in first manned - .
orbit of earth LE. Y Canri

Y. Gagarin
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Lotfi A. Zadeh
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Control System) , (B3 7 #FIZHIRAF(ESLIERIE

(1958)




(11) BEXASY “RBEK” oSERNES, BER1EREXRERERIN
(1966), =£FF(1969), XEE “iEEZ" 11SFih=EN.
A. ArmstrongiE t BEK,

N.A. Armstrong
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B XKFIA. IsidoridhR(Nonlinear Control Systems) (1985),

R. Brockett

From left to right, the participants of the special invited session on History of Control at
the 34th CDC: S. Shahruz (session co-organizer), Irena Lasiecka, Karl Astrom, Art
Krener, Irwin Sandberg, Roger Brockett, Tom Kailath, and Linda Bushnell (session

co-organizer).

A. Isidori
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Gorge Zames
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A. Bryson
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(13) BigDog (2008)
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Mini Cheetah is our new 9 kg
quadruped robof

It's powerful, robust,
and inexpensive
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Russia U.S.
1960 — Missions to the Moon
Israel’s first lunar mission is
— ————— scheduled to launch from Cape
— — Canaveral this month. If successful, it
1970 - would make Israel the fourth country,
— after Russia, the United States, and
— China, to land a spacecraft on the
Apollo 11 lunar surface.
First crewed
1980 - landing on the Lunar landing
moon in July
1969
Japan
1990 - e
| European
2000 - Space
Agency
China India
2010 - Chang'e 4
First landing on
the far side of
the moon in
December 2018—\’— Israel
2020 - —_—

Note: Chart includes three missions that India, Israel and China will send to the
Moon later this year

Source: NASA YOUJIN SHIN/THE WASHINGTON POST
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Random initial configuration

Initial impact Roll using momentum and retract knees Final configuration

Jemin Hwangbo et al. Sci. Robotics 2019;4:eaau5872




(21) ChatGPT

@ Transformer BERT

0 2017.06 201810

. 1 only for translation 011B/034B

cite: 65K cite: 59K e e
How did chatGPT \ /
evolve? /
2018.06 2019.02 2020.05 2022.03 20221
@ 0.12B 15B 1758 13B w/ fine-tuning ?
OpenAl . ) ) )
cite: 5K cite: 5K cite: 8K cite: 246 no paper yet
GPT GPT-2 GPT-3 instructGPT chatGPT

Robotics today: engineer in the loop Goal with ChatGPT: user on the loop

Prompt, APIs + Any task, any robot | Inspect the shelves in

4 n a lawnmower pattern
Objective Objective
Q

Arrange the colored
blocks to form the
/ \ Microsoft logo

LLM

Deploy, ibdim smd s Sorch, and(andad — Go to the kitchen,
improve ne) pioY, tor and find where | can

improve warm up my lunch
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