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Al past



Artificial Intelligence Evolution
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“within ten years a digital computer will be the world's chess
champion," and, "within ten years a digital computer will discover and
prove an important new mathematical theorem.”

Herb Simon

American Economist and Political Scientist

Allen Newell, 1958

American Computer Scientist



“Within our lifetime machines may surpass us in general intelligence”

“Within a generation, I am convinced, few compartments of intellect
will remain outside the machine's realm - the problem of creating
‘artificial intelligence’ will be substantially solved”

Marvin Minsky, 1260s

American Cognitive Scientist



Artificial Intelligence Evolution
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Artificial Intelligence Evolution

Advancing c{}-, Big Data as c& Deep/Machine
- new Black eami

Personal
Assistants
Deep Blue & "
P Autonomous Alpha-GO
Devices AI
“VO future?
IBM’s Deep Blue Virtual personal Google
beats world assistants like SIRl, DeepMind’s
champion in chess Cortana, Watson & AlphaGo beats
Eugene world champions

in Go!



Many spectacular predictions of the
Al future...



“Artificial intelligence will reach human levels by around 2029."

Ray Kurzwell, 2014

Inventor and Futurist



“Computers will overtake humans with Al within the next 100
years."”

Stephen Hawking, 2015

Theoretical Physicist and Cosmologist



“Probably closer to 2030 to 2040 imo. 2060 would be a linear
extrapolation, but progress is exponential.”

Elon Musks' Twitter, 2017
CEQO, SpaceX



How about those Experts that
‘makes/creates’ Artificial Intelligence,
what would they say?

Question: “When will Al Exceed Human Performance?”



WHEN WILL Al EXCEED HUMAN PERFORMANCE?

Al outperforming humans in all tasks in 45 years
Al automating all human jobs in 120 years

Evidence By 252 Al experts
(people who makes Al), 2016



Al WILL EXCEED HUMAN PERFORMANCE AT...

Write High
School Essay

Con>

Surgeon

Predicted Milestones

Cod

Write New York Times
Best-Seller
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Where do we go from here?



“Learn from the past, Prepare for the future,
Live in the present”

Thomas S. Monson



Al now

What's Reality...



“Machines are “Can Machines look at

excellent & reliable in you & understand your
numbers.” , emotional state?”
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“Al has by now succeeded in doing essentially everything that requires
‘thinking’ but has failed to do most of what people and animals do ‘without
thinking”

Donald Knuth, 2009
American computer scientist



,g:, “Machines are
endowed with
fol o .
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Capabilities.”




Al now
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The Promises...
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Al Opportunities...



Al @ NTU

Companies are embarking on DS & Al initiatives

2013

SMRT ST Engineering
I CT S H De|ta Smart Urban Rail Corporate Lab for robotics
J e rVI ces Corporate Lab for Cyber- Corporate Lab and autonomous systems RO"S-Rche
Physical Systems ——" 1* NTU Corporate
\abomtow

Hewlett-Packard
.. Advance::u?ii:nal . seemed NANYANG
Traditional ooy Aol = TECHNOLOGICAL
Industry A N 2i% DNIVERSITY

Subarna Jurong

Lab on Sustainable
Urban & Industrial

Solutions
Singtel ‘_‘/ .
N ew Cognitive and Artificial .__
- Intelliggnce Lab for Alibaba
B US| ness Enterprises Singapore Joint SenseTime WeBank

Research Institute

@ NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE



Al Low-hanging fruits

Early Artificial

| Ili “... funded by the National Research Fund, launched Dark Dot on Apple
nte Igence iTunes app store in October 2011. Shortly after its launch, it became the

Activities @ NTU top action game in 48 countries, including United States, China and

Singapore and beat popular apps and games such as Facebook, What's
App, Angry Birds and Bejeweled! With a download of well over 448,000
players worldwide, with 27% of its players from China and 17% from the

TODAY

“DarkDot”

Inzen Studio Pte. Ltd. Startup that raises $71 7,288

Crowd Al IP Acquisition by iCandy Interactive Limited for $4.4m
created in 2008

@ NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE
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Sustainable Artificial Intelligence...



Artificial Intelligence Rs
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Accountability

Safety Critical Quantify
Confidence
Input Output

) Explainable

Interpretable

Rationalizability



Stop Sign

malicious data

adversarial attacks

Resilience



Formal Testing

e Privacy National security
& Verifications

Al Standards

Public policy
Al Trustworthiness

Reproducibility Responsibility

Specialized Artificial
Als General Intelli




What
Does Al
means
to you?

Full Automation Humanizing Al

S e i

Realism

Ethical
risks
security,
privacy
& dignity

Society 5.0

Industrialization

Economic,

technology
& national

security



Super Al Uncharted
Accelerator c3: Data cﬂ:

Publi Government
Sl P & Business
Acceptance

Acceptance

The future




NOT FORGETTING...

Al for Human

G 0 O d Emotion Coaching and Regulation in
Children with Autism Spectrum Disorders

A little girl got lost in EmoSphere...
COGNITIVE
ENHANCEMENTS

EMOSPHERE
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