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Z. Huang, Y. Yu, J. Gu, and H. Liu, “An Efficient Method for Traffic Sign Recognition Based on Extreme Learning Machine,” IEEE Transactions on Cybernetics, 2016
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L. Oneto, et al, “Dynamic Delay Predictions for Large-Scale Railway Networks: Deep and Shallow Extreme Learning Machines Tuned via Thresholdout,” IEEE Transactions on Systems,
Man and Cybernetics: Systems, vol. 47, no. 10, pp. 2754-2767, 2017.
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Output feature map 1

E; ModelNet40: 10695 training data, 8567
i " testing data, 40 categories

Visuali. Zal ion network

O weights @1 Output weights Bj
Output layer:

Z. Xie, et al, “Projective Feature Learning for 3D Shapes with Multi-View Depth Images,” The 23rd Pacific Conference on Computer Graphics and
Applications, Tsinghua University, China, October 7-9, 2015.
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Brief History of Human




HISTORY OF THE UNIVERSE A

Dark energy
accelerated
expansion
Cosmic Microwave Slructulre
Background radiation formation
Accelerators is visible
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Particle Data Group, LBN 015 Supported by DOE
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Reptiles
Dinosaurs
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Single-celled Lifeforms adapt Albertosaurus hunts A misEextinerien First evidence
of modern human

microbes develop for land throughout Western eventiclonrs
(oldest lifeforms 395 MILLION Canada the way for the ancestors
on Earth) — YEARS AGO 70 MILLION rise of MSMMAIS 2 MILLION

YEARS AGO

3.5 BILLION

._\_\_\_\_\_‘_\_‘_‘_‘—‘—-—._

PRECAMBRIANERA\

4,600 - 590 MILLION YEARS AGO ™\
PALEOZOIC ERA ;
590 - 250 MILLION YEARS AGO

MESOZOIC ERA

250 - 65 MILLION YEARS AGO

YEARS AGO 65 MILLION
\ YEARS AGO

CENOZOIC ERA
65 MILLION YEARS AGO - PRESENT
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Never Easy to Discover Great Things
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Artifidal Intelligence

Al HAS A LONG HISTORY OF BEING “THE NEXT BIG THING"...

Timeline of Al Deve lopment

Popularity = 1950s-1960s: First Al boom - the
age of reasoning, prototy pe Al
develo ped

= 1970s: Al winter |

= 1980s-1990s: Second Al boom: the
age of Knowledge representation
[appearance of expert systems

capable of reproducing human
decision-making)

= 1990s: Al winter [l

= 1997: Deep Blue beats Gary
Kasparow

i

I

I

i = 2006 University of Toronto
E develops Deep Learning
i

i

1

I

I

Explosive
Growth

Al winter Il

= 2011: |BM's Watson won Jeopardy

»  2016: Go software based on Deep
Learning beats world’s champions

1950 1956 1974 1980 1987 1993 Time

Sercw: Libersiurw snvirw, Giins Farg srsilan "‘,%.g.a—'_;u
7 Team Fmland Future Walch Report, August 2017 FINEAN n

B RIGR1FE . AL EEEZ2 X Marvin MinskyXJ Frank Rosenblatt}z H B A T MLEHE R (it iF &
REMII70EMATERELX, XN A LHEMEIETC0E RIS RIS T EaeEm
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| ERANR
DOSENELATT

KR EIR1GE . N TR AEZ X Marvin sy el
Minsky X} Frank Rosenblatt# H i\ T £ e :
P 25 AR B T B 2% B 9T04E I N L g
AR A N T 25 R 604 J5 (1] 4>
RIS 18- e e dim

Cognition: “Based on Rosenblatt's statements, The New York Times reported the perceptron to be "the embryo of
an electronic computer that [the Navy] expects will be able to walk, talk, see, write, reproduce itself and be

conscious of its existence [1957]
WAL RIS D BRAT R 500, AR RE N TP 2R aa8 2 7 TUNRe T E. ik, BB, 5§
il I B AR B HAFAE R T BRI IR A
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