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Al past



Artificial Intelligence Evolution

Was there
Alan John Frank much
Turing McCarthy Rosenblatt excitment
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intelligences AvtificiabIritelligenoese Perceptrom



EZILWK L QrW HIQ A HDUVeDviGHel b-WDQ' sFRPESSXWHU ZLOO

champiom, and;, "withinrtenryearsa-digitakcomputer-will discover-and
SURNYHNDQaPSRUWDQW:  QHZzPDWKHPDWLFDO WKH

Herb Simon
American-Economist-and Political Scientist

Allen Newell, 1958

AmericancComputer Scientist



EALW Kk QeRUn0Hidd WAYyP Hp PR DE Kle@QHY iPB\sViXU SDVV

EAloW Kde@QrDicdhHQH WDMWIER Qw oDRrFRQYLQFEFHG IHZ F
will remaimaoutside-thesmachine!s realmn Athe prablenoficreating
E DYWL E4LDOvL QW HO0 LIHQFEHE ZLOO EH VXEVWI

Marvin Minsky, 1260s

AmericancCognitivecScientist



Artificial Intelligence Evolution

Al 1%t Winter Al 2™ Winter
Alan John Frank : Edward nding &
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Turing Test Al Born Perceptron Expert Systems 1970s
proposed Test as organizes 1st invents the invents Expert
measune:ofimaehinee conference & coins Perceptrom Systems: 1 9905
intelligences ArtificiahIntelligencece



Artificial Intelligence Evolution

Advancing Big Data as Deep/Machine
new Black
S
Personal
Assistants
&
Deep Blue
P Autonomous
Devices
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Alpha-GO

Al
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1997

beats world
champion in chess

2011-

Virtual personal

assistants like SIRI,

Cortana, Watson &
Eugene
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2015

Google
HHISIOLQ G TV
AlphaGo beats
world champions
in Go!



Many spectacular predictions:ofithe
Al future «



E$UW/LAEFdleD-OwWL QW HQOLIHQFH aZLOOQIWHD FK KX|

Ray Kurzwell, 2014

Inventor and Futurist



Stephen Hawking, 2015

Theoretical Physicist and Cosmologist



E3UREDEO\ FORVHU WdR2060 walR be a linear
HIWUDSRODWLRQ EXW SURJUHVV LV H[SRQHQWL

Elon Musks' Twitter, 2017
CEO, SpaceX



How about those Experts that
P DN HV F UAdtibcvalHhtéefligence,
what would they say?
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WHEN WILL Al EXCEED HUMAN PERFORMANCE?

Al outperforming humans in all tasks in -
Al automating all human jobs in_

Evidence By 252 Al experts
(people who makes Al), 2016
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Write High Retail
School Essay Salesperson Surgeon

€D G

Predicted Milestones

2027 @

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



E/HDUQ IURP WKH SDVW 3UHSD
ILYH LQ WKH SUHVHQWI

Thomas S. Monson



Al now
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‘Machinesare CanMachinedook at
excellent & reliable in you & understand your
VHU EX_ emotional stateM _

X
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E$, KDV E\ QRZ VXFFHHGHG LQ GRLQJ HVVHQWLD
EWKLQNLQJE EXW KDV IDLOHG WR GR PRVW RI ZK
WKLQNLQJI

Donald Knuth, 2009
American computer scientist



& The Reality «

{‘6 ‘Machines are

éb T Qb Motor Control endowed Wi'Fh
QS" Q Super ABens!ng
.‘0&' %Q/ centration & Understanding
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Language

Reading

Facial Recognition

Coordination



Al now
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SENSES GOING BEYOND
HUMAN SPECTRUM

SIGHT HEARING

SPEECH SMELL Y

GOES
gEYOND
BIOLOGICAL

SPECTRUM'“

Augmented Intelligence

GOES
BEYOND
TRADITIONAL

OBJECT...

The Promises «



Al Opportunities «



Al @ NTU

Companies are embarking on DS & Al initiatives

2013

ICT, Services

Traditional
Industry

New
Business



Al Low-hanging fruits

Early Artificial _

. A Yfunded by the National Research Fund, launcHedrk Doton Apple
Intelllgence ITunes app storen October2011 Shortly after its launchit became the
Activities @ NTU top action gamein 48 countries, including United States, China and

Singaporeand beat popular apps and games suak Facebook,tZ S[-
App, Angry Birds and Bejeweled! Withdawnload of well over448.000
playersworldwide, with 27% of its players from China arid’% from the
USA. t2011

3DarkDot ~

Inzen Studio Pte. Ltd . Startup that raises $717,288

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

5 Core Pillars




Accountability

Safety Critical Quantify
Confidence
Input Output

Explainable

Interpretable

Rationalizability



Stop Sign

100 km/h

malicious data

adversarial attacks

Resilience



Formal Testing

& Verifications Al Standards

Al Trustworthiness

Reproducibility

Specialized Artificial
Als General Intelli

Privacy National security

Public policy

Responsibility



What
Does Al
means
to you?

Full Automation Humanizing Al

Realism

Ethical
risks
security,
privacy
& dignity

Society 5.0

Industrialization

Economic,
technology
& national

security



The future .




NOT FORGET TING«

Al for Human

GOOd Emotion Coaching and Regulation in
Children with Autism Spectrum Disorder:

COGNITIVE
ENHANCEMEN
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