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b @ The Nobel Prize in Physics 2009

J| "for groundbreaking "for the invention of an imaging

N achievements semiconductor circuit — the CCD sensor"
concerning the

transmission of light

in fibers for optical

communication”

Charles K. Kao Willard S. Boyle

@ 1/2 of the prize. ® 1/4 of the prize

Bell Laboratories
Murray Hill, N,

borator
Murray Hill, N3, USA
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Chinese University
—

L UGC Eesults of the Eeseérch
@ssessment Exercise 2014

Dr. Charles K. Kao
Founding Chairman
of the
Electronic Engineering ‘
Department j
at the
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Number of Percentage of research activity judged to meet the standard of : 4
Cost Centre Institution | LN alt i
4 star 3 star 2 star 1 star unclassified 3
T8 electronic engineering Cityu 52 7 ) a1 i 0
HKBU - - - - -
L - = - -
CUHK 36 21 42 31 2 4
HKIEd - » - -
PolyU 27 5 P 37 10 7
HKUST 40 16 58 24 1 1
HKU 36 7 a7 35 6 5
Sector-wide 10 a7 34 6 3
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The Chinese University of Hong Kong (CUHK) [ % |
s
The University of Hong Kong [ % |
National Taiwan University (NTU) o

University of Michigan _—

” he Hong Kong University of Science and Technology
Princeton University -_—
27 82.0 Carnegie Mellon University -

sity of Toronto
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Eﬂhe %ﬁrm ‘Robota:

Karel Cabek
and his brother,
Josef Capek.

the May 1941 issue -

of Astounding
Science- Fiction

1920

Al Brief %story on
%ndustnal Robot Control

The 1920 play R.U.R.

(Rossum's Universal

Robots)
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Robot solves eq|
Electrical Engined
Year: 1945, Volu

Pages: 386 - 336
IEEE Journals &

@ o

Skillful Robot Does Complex Machining
from Perforated Tape Blueprints

that translates the tape message int
imy
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The working of railway signals and points by electro-magnets, and

controlling them, in conjunction with a complete block system, efficiently

and economically by a current from a primary or secondary battery

1. A. Timmis 1
Telegraph-Engineers and Electricians, Journal of the Society of i
Year: 1885, Volume: 14, Issue: 56 {
Pages: 82 - 90, DOI: 10.1049/ste-3.1885.0004 |
|ET Journals & Magazines

1969: Victor Scheinman’s Stanford Arm A

The objects of this paper aré to desoribe—
Lst. The new long-pull electro-magnets, the invention of Mr.
Stanley Currie, which, by a direct pull, actnate railway signals
and points, ete. ’

ondly. A complete railway block-system worked and con-
trolled by means of an electric current (generated by a primary
or secondary battery), so that complete efficiency and safety are
combined with lessened first cost and maintenance.

L

1968: Victor Scheinman & his SAIL Arm

M RC MRR .. CV Al H AU H CSE M CST

IEEE Xplore Paper Counts of Selected Research Fields i
199,789 4

- 113,037
100,000

85,381

50,000

Al
2007-now




Example: For the 2 DOF robot shown in the illustration,
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: é&hplementable Alda ptive ntrol

% Dynamics: M(©)0 + V(©,0) + G(0) =
"1 V(0,0)+G(O) =Y(0,0,0%)p

E Control: 7= M(©)6
i “where 8" =0, + K,E+ K,Eand E=0, -0

Lyapunov function: V = EX PE + p'T 15

and we thenhave: V = —ETQE,Q >0

5=-TY7(©,6,6)M '(6)B'PE s
3

{ and with the parameter adaptation law defined as
|
|
L The above offers a practical and stable robot adaptlve control' |

‘ 1 =
Sl S S ol Gl o

TR SR S T

_ Elotme—ﬁ mﬁdaptlve ntrol
E‘ Dynamics: M(©)6 + V(©,0) + G(0) =

’:E, Control: 7 = M(©)8, + V(0©,0)0 +G(@) Ks
where s=0 — 0, and 6, :@d—l—A(Qd—@)

1
- Lyapunov function: V = ESTM(G)S AR L

and we then have: V = —\s” M(©)s < 0
and with the parameter adaptation law defined as
p=-TY1(0,0,0,,(6, — Xs))s

The above offers a (theoretical) stable robot adaptive ‘control!g?:

L ]E Slotme and W Li, “Adaptive mampulamr control: a case study in Proc. oflEEE ICRA 1987 pp- 1392-1400.
s e AT el T ! «&EA

PD plus Gravity €
Ob]ectlve Oy=c=060,=6,=0

~ Dynamics: M(©)6 +V(0,0) +G(0) =
7=K,E—K,0+G(0) where E=0, -6
%ETKPE

- Control:

Lyapunov function: V = %@TM(G)(;) 4

|

and we then have: V = —@TKvQ <0

and we thenhave: © =0 = 0O = 0, from the s.s. analysis, ;

't
F
| K,E—-0—FE—-0—060=—0,
L With gravity compensatlon no ss error, but requlre G(@)' .&é
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State-of -the- Art Robots,
allenges & Solutions
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Interactive Smart Office Robot
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Office Robot
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"Hey Siri, who si

you use Sii, the more you'll realise how great it s

can do for you.

IEEE IEEE International Conference on Information and Automation
(@ July 18 - 20, 2017, Macau SAR, China

2017 Home Committees Submission  Program  Venue

Thavk You!

My sincere gratitude to all of my students and

research assoctates, past and present, for their

tnspiration and confributions to this talk!




