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Intelligent Control in 50 Years: From K. S. Fu’s Vision to G. N. Saridis’ Inspiration
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Abstract Starting from the origin and goal of Intelligence as a scientific discipline, this paper re-investigates and
reevaluates the course of Artificial Intelligence, Intelligent Control, as well as its evolution from Learning Control to
Parallel Control over the past fifty years. Particularly, the future development of Control Intelligence and its associ-
ation with Parallel Intelligence and Knowledge Automation are addressed to celebrate the 50th anniversary of Intel-
ligent Control as an independent interdisciplinary field. This article is dedicated to Professors K. S. Fu and G. N.
Saridis for their vision and inspiration in the research and development of Intelligent Control.
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Fig.1  The father of intelligent control: Fu and Saridis
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(b) Framework for intelligent control
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Fig.2  Saridis’ inspiration for intelligent control
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Thales (about 624 B.C.

~ 546 B.C.)

Pythagoras (about
580 B.C. ~ 500 (490) B.C.)

Heraclitus
(535 B.C. ~ 475 B.C.)

Parmenides (about 515
B.C. ~ after mid-5th
century B.C.)
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Fig.3  Ancient Greek philosophica/scientific thoughts
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Aristotle (384 B.C.
- 322B.C)

Plato (428/427 or
424/423 B.C. ~
348/347 B.C.)

Socrates (469 B.C.
~399B.C.)
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Fig.4 The three sages of Greece: Founders of western
philosophy and science in the first axis age
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René Descartes
(1596 ~ 1650)

Baruch De Spinoza
(1632 ~ 1677)

Gottfried W. Leibniz
(1646 ~ 1716)

Isaac Newton
(1643 ~ 1727)
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Fig.5 Founders of western philosophy and science in the

second axis age

George Boole
(1815 ~ 1864)

Charles Babbage  Augustus De Morgan
(1791 ~ 1871) (1806 ~ 1871)

Bl 6 IATHE. BRI 2N IR E
Fig.6  Pioneers of modern computing, logic and
intelligent science and technology
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Alfred Whitehead
(1861 ~ 1947)

Henri Poincaré
(1854 ~ 1912)

Bertrand Russell
(1872 ~ 1970)

David Hilbert
(1862 ~ 1943)
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Fig.7 Mathematical origin of artificial intelligence
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Warren McCulloch
(1898 ~ 1969)
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Fig.8 Gold triad in artificial intelligence and

Walter Pitts
(1923 ~ 1969)

Norbert Wiener
(1894 ~ 1964)

computing intelligence
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Arturo Rosenblueth B
(1900 ~ 1970) (1904 ~ 1989)

Julian Bigelow
(1913 ~ 2003
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Fig.9 Friends of Wiener
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Kurt Friedrich Godel
(1906 ~ 1978)

John Neumann
(1903 ~ 1957)

Alonzo Church
(1903 ~ 1995)

Alan Turing
(1912 ~ 1954)
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Fig.10 Mathimatical origin of logic intelligence

Marvin Minsky
(1927 ~ 2016)

John McCarthy
(1927 ~ 2011)

1

Ak
Allen Newell
(1927 ~ 1992)

Herbert Simon
(1916 ~ 2001)
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Fig.11  The fathers of artificial intelligence
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Oliver Selfridge
(1926 ~ 2008)

Claude Shannon
(1916 ~ 2001)

Michael Lighthill
(1924 ~ 1998)

K12 NILERE S L EEAY)

Fig.12 Important figures in artificial intelligence
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Fig.13

Reunion at Al's 50th anniversary
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TR .
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B HE H 3k (Automation of intelligence) M4
5. RWEIRGE: /ERNN TR BER AL, EEZ 0
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3 HREEH: NFEIJEFBATEEE
Zhl

bR b, R NTOCHR 2] R R e
— 1A Z A, Leondes M & /K (Jerry Mendel) T

K14 2015 SRR RS £ RER T MM tERE
Fig.14  Nilsson and Wang at Medford, OR in 2015
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G —RATIRAN R SR, N 5 5 S ]
FTH AT B N B AR RGN ] R
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WS 7 — RIBER.

T Zw it (WK 16). JB/RFRFENEH D)
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AT HEIR BENL (Intelligent automata) FF s
(Mobile automata, £ ZF5HHLEE N, U Shakey
) B TR, R, IR T AR LR R B il i L
R R T EmER B EER.
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Harry Stephanou
(1950 ~ 2013)

James Albus
(1935 ~ 2011)

Alex Meystel
(1935 ~ 2010)

15 B ResEH R T A L
Fig. 15

Pioneers in intelligent control

Arthur Burks
(1915 ~ 2008)

i Robert McNaughton
(1921 - 1995) (1924 - 2014)

K16 JBIES S BEMIERKITE

Fig.16  Pioneers of automata and formal language
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Fig.17  Machine intelligence vs. artificial intelligence Epetrl Mf&r{Z)iﬁ F JE/\Q BILHI LR ’ 5
VAT AL X T AR 45 7 A NARCK 0 51 5 A0 3
Prcedings By, SR, (EA54E 2, A IRIT Petri W28 —BHE
IEEE International Symposium & / M Sk 23 L=
on Intelligent Control 1988 ﬁﬁ%ﬁﬁﬂ’]ﬁf%/ﬁ(@*}jllm, '[LE’ PNT E’JE*%B%
L B SRR RN BRI A B RV ., SEbR
p e e I P BaiES M
iR 2 AN R
RS AL ) SRESTTEHAEN ey ESALET Lo
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Bl 21 NASA P A (R T & [ A
Fig.21 NASA/RPI CIRSSE robotic assembly platform

The sensor coordinator

The vision coordinator The motion coordinator

22 —ERENLE RIS
Fig.22  The coordination structure of an intelligent
manipulator system
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LR (WL 24) 2 TTIRENHLAI G BT P ) ad
BB AL, N LT3R Papert T 1969 4 H AR Y
CREAIHLY xF FLf o34, F—M a5 XOR @iz
SOUE DR A B, JFORHES 8. AR
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cognitive science
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Lotfi Zadeh
(1921 ~ 2017)

John Holland
(1929 ~ 2015)

Lawrence Fogel
(1928 ~ 2007)
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Fig.25  Pioneers in fuzzy logic and genetic algorithms
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U 1: IF X1 is PO and X2 is PO THEN u is PL

U 2: IF X1 is PO and X2 is ZE THEN u is PM

H 6: IF X1 is ZE and X2 is NE THEN u is NS
M 7: IF X1 is NE and X2 is PO THEN u is ZE

AR H 2 378
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s
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IAIZEFE B A b
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M 9: IF X1 is NE and X2 is NE THEN u is NL
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=
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Fig.27  Generalized linguistic dynamic systems
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Fig.28  Agent-based Control. Autonomous Mining, and
Intelligent Vehicles
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Fig.31 Parallel control and parallel management
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Fig.32  Basic equations for parallel control
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