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Speaker Introduction

Experience:
(1996) IEEE Fellow

(1997 & 98) Editor-in-Chief, IEEE Transactions on VLSI Systems (SCI)
(1998 & 99) Founding Editor-in-Chief, IEEE Transactions on Multimedia (SCI)

(2000) President, IEEE Circuits & Systems Society

2005 — 2008, 2008 — 2011, Editorial Board, Proceedings of the IEEE
BENATH L F P EFRF T L

2006 ¥ MF% - B T KT %/f’%%J

1SR F W YA B K (1985-1999/01) »
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FAFLFFFE (2006/08 —2015/10)
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QOutline

1. Challenges in 215t Century

2. Sources of Wisdom
3. Spirits, Arts & Soul
4. Fundamental View (theory)

5. Further Considerations
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Real Challenges
1970 — 1990: Internationalization
U.S.A., Japan, Western Europe
1990 — 2010: Globalization
emerging of “4 Asia Dragons”:
Hong Kong, Singapore, South Korea, Taiwan
BRIC: Brazil, Russia, India, China

Since 2010: Man-machine symbiotic society
high unemployment rate of youth worldwide

Phase-1: (<) machine to assist human
Phase-2: (=) machine to replace human
Phase-3: (>) machine to dominate

3 grand challenges in 21st Century
Globalization,
Internet / iPhone /iPad trans-disciplinary
Man-machine symbiotic society
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Robot Homeless Person

visited Taiwan
from Holland (Netherlands)
for 10 years, across 50 cities in Europe
Auto move, for 90 min

08/22/2013 in Taipei
08/23 in Tainan,
08/24 in Taichung

K K K K kK kK kK kK

Robot Writer (03/24/2015), for newspaper & T.V. articles
Automated Insights - AI software - 3,000 finance reports in 90 days.
More than 1 billion reports by AT software in 2014.

Robot Policeman, to direct traffic, in Kinshasa City, Congo, Africa.
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Bionic Skin

Aug. 2013 IEEE Spectrum:

Flexible electronics allow us to cover robots
and humans with stretchy sensors.

Univ. of Tokyo, Japan

Cartoon writer Paul Westover

imagination on_Google-series:
(Google eyeglass)

Google sound - Google Tongue -
Google go -~ Google think -
Google love - Google word

Amazon / twitter / Linkedin / Facebook / Google / YouTube

Number of internet connected devices
2013 =>world population (7 billion) ; 2015 => 2x world population

Mobile Internet (mature) 2> Cloud Computing > Big Data
- IoT (Internet of Things)
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Need to Revitalize Advanced Degrees Attraction

* Losing attraction to
— Internet applications
« Google, Facebook, etc.
« Writing Apps
« e.g. EDAfield greatly affected
— Smartphones, Intelligent Robots
* 4G now, 5G / 6G in the pipeline

* Robots, and super-intelligent
machines

« To revitalize advanced degrees
education Honda Humanoid Robot Asimo

— Equality > Inequality & Uncertainty ~ Nt://world-honda.com/ASIMO

— Knowledge - Smartness & Intelligence
- Wisdom

* e.g. Modern philosophy for Ph.D.

education © 2013 -2016 Copyright Bing Sheu
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Advances in Digital Systems, raising the bar to the youth

/
knowledg :.smart Dhone,
/

clever / cognitive
feature phone

intelligent device/

L

Smartness

Intelligence

Wisdom
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Lao Tze ¥+ (4.5 Tao Te Ching) &
Confucius s+ %+ (# 3% Confucian Analects)

Ref. : https://lwww.google.com.tw/search?g=
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@ % Buddhism & # % Zen

Ref. : https://www.google.com.tw/search?q=
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%%+ Sun Tzu {(3%+ & The Art of War)
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Ref. : https://www.google.com.tw/search?q=
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%% SunBin: " T gt B
Using the worst of us to face the best of opponent

§ iRt Steve Jobs @ Stay hungry. Stay foolish.

Ref. : https://www.google.com.tw/search?q=
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Clever Use of Approximation and “Win at Adversity”

What is the common feature of the growing companies?
- TSMC (began at tier-2.5),

- MediaTek (cellular phone chips),

- Xiaomi.com (cellular phones),

- Alibaba (600 million customers).

Approximation

& Win at Adversity:
A >a->B >b>C>c

(stay foolish) A > ¢
(stay hungry) a > B> b > C

Un-answered Question: origin of Universe
Christianity : Trinity= = - %8
Chinese Culture: Sky % , Tao i, Naturep X
theism "ﬁ A ¥ vS. atheist & ¥ %4 © 2013 -2016 Copyright Bing Sheu



Well-known Solution to Nonlinear Problem :
gradient descent, hill climbing, tunneling

Commitment Passion Methodology
Head/Brain Heart * # Jf Mind * } 4
Cost/Enerqgy Function - .
L (B = 5 ~ 4ok i)

Hill climbing

Sha Wujin

( iing) Philosophy,

" R () Soul

Gradient- degcent
(Chu Bajie)

R

Global Optimization
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g ¥%3z The Journey to the West

tunnehng
Age 30: Chu Bajie

gradient descent

60: San Zang

40: Sha Wujing unselfish

(§ X
= ﬁ hill climbing

Ref. : http://www.nipic.com *< B4 and F = & jF ~ 5 3
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http://www.nipic.com/
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06/2000, presenting award to Prof.
David Liu (President of NTHU,
Academia Sinica Member)

06/2000, presenting award to U.C.
Berkeley Prof. Don Pederson (U.S.
National Academy of Science
member & National Academy of
Engineering member)
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06/2000, presenting awards to world-wide academic leaders. Seating
in front row are members of US National Academy of Engineering.
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08/2003 receiving certificate of Honorary Professor from NCTU President
Chun-Yen Chang, with Prof./Dean Peter Wu attending (who later became
NCTU President).
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09/28/2006 receiving 1%-round “Education Contributions Award”
from Minister of Education.
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03/2011 receiving certificate of Honorary Chair Professor from National
Taiwan University of Science & Technology.
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<L DI, bmw JoN

05/2013 receiving certificate of Honorary Chair Professor from National
Taipei University of Technology.
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03/2015 seminar at National I-Lan University
(ceremony for Honorary Chair Professorship)
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03/2015 at National I-Lan University, faculty workshop
group photo
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05/2015 seminar at National Taipei University,

Department of Chinese Literature
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05/2015 at National Taiwan University, EE Undergraduate Freshman Camp
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06/2015 Lecture at “Production & Manufacturing Center” (Taipei),
Ministry of National Defense.
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Puzzles in Our Life

/ Life

culture  / Civilization

L
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3 domains: Knowledge, Philosophy, Religion
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Prominent Contributors in Human History (examples)

enghis Khan
» Socrates
Klexander the GreatPI ato

L
.

Confucius s Aristotle
Boolean Algebra ..' L T!
(equality) 3 o5
SuniTzu Quantun»thinking
Newton . -
" U ity) (uncer[amty)
: : ineguali
Einstein T y Jesus Chris

L ]

.

s Steve JobS/ Sakyamuni

Copernlcus Da"Vinci
Fim ry
Tao
,/ Eudihiss

L]
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Guides from Nature & Wise Leaders on 5 Steps in Life

Tao Te Ching

Sun Tzu

Material states

4 seasons

Poker Cards

Modern Life

People Ground Solar / Sky  Tao Nature
Confucian Analects | Ade 30 40 >0 60 70 -
Law/General | Ground Sun/Sky  Tao X
Journey to West Chu Bajie | ShaWujing Sun Wukong San Zang Buddha_
Solid Liquid Vapor Plasma Light
Win - ter |Spring Fall X Sum - n_1er
Spade Diamond Club X Heart B
Gradient Hill Tunneling  Un-selfish ~ No box
descent climbing
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Wisdom Comes to Rescue

Physical
Sciences

ocial SCI/-
: . Arts
@ person, © /@

solid vapor Nature,
roun’d, P Ti% light
plasma 9

L ]
L4

(nside box . outside box/ w/o box
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L4
L ]
&
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L ]
L4
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even,

MIT critical / prlme numbé€r
.review .
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Time Pulses: Challenges and Changes
(modern philosophy)

::: “Vague”

;:philosophy
Known :
Unknown

discipline
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ldeal use of human timel/life

past present _/ future

deterministic :-:probabilistic_l uncertain
(M - W) :: (Th - F) . (Sat - Sun)

grasp thinking / exploratory

Binary Digital / Analog
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{(The Art of War) Competition-2

B4 % 1 (dynamics, transient, time-domain)
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{The Art of War) Competition-3
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5 Natural Steps around a Circle

ace

% Div by 5: 720

Div by 3: 1200 4 society president

“Very”

associate editor Div by 4: 90°

-chief

Div by 1: 0°

normal

paper author

Div by 2: 180°
=

abnormal @
reviewer

challenge
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Life’s path: One plus Mirrored Three

imaginary
(2nd)  hungry axis 'ﬁurn 1st quadrant
‘@ mild g Fed ses
Adversity near future sweet &)salty
comfort 4y Jight
flip T zone t
< high light _ blue
Sea _ >
no ||ght real axis
far future cliff death sea
Spi@t severe Trapped
Adversity mirrorgd 3
3rd (4th)
S stay foolish
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Ancient Chinese Wisdom in 4 Quadrants :

Lao Tze, Confucius, Sun Tzu, Chuang Tze

Emotional Q.

Confucius Chu Baijie
Inference

Adversity Q. QTze
Inequality, S Buddha Intelligence
Uncertainty Leadershid Q. Quotient

Chuang Tze
Sun Tzu

San Zang
Sun Wukong

“'Stay Foolish”
Social Q.
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Life is NOT Deterministic!

Key question:
how man turning points in a person’s life?

Win at the turning point.

From good to great
real numbers = mixture of real numbers & imaginary numbers
(time, future)
Laplace transform / Fourier transform

Interest = capital x interest-rate
capital €-=> Academic degree
Interest-rate €-> profession, job function, delivery method

IN=> 1
AN = o (one plus mirrored 3)
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One Extra Dimension to Solve the Problem

Confucian Age 30 40 50 60 70

Journey West c Bajie Sha Wujing Sun WK San Zang Buddha
Point ———> Line —sPlane —sVolume >
(agree) (disagree) (argue)

S Solid ~—— Liquid ——s Vapor —sPlasma s Light ——5

(particle &
wave)
Time
—> (past/now/future) —>Frequency >|
LS Real & Imaginary — sy Transform — Quantum Thinking
numbers (0 & 1 co-exist)

(hungry & foolish)
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fair - chance
poor (20%) -~ fair/okay (40%) ~ good (60%) ~ very good (80%)
marvelous / fantastic / excellent / outstanding ...

Higher-degree (temperature, freedom)

MIT motto : Mind and Hand

Stanford University motto : "The wind of freedom blows"
UC Berkeley motto : "Fiat Lux — Let There Be Light”
Harvard Univ : Veritas  (Latin: truth)

\J‘*i—‘;ll‘gfwﬁ—;gs T R E A ;;ﬁ’—«f 2

a 57 4 B
2 % )"I-&“Vﬁﬁ’i{gﬁ fy‘%a;‘f—r; RN i J"Zﬁﬂ

,\.‘\

method - methodology
- generalized philosophy - Doctor of Philosophy

Education purpose is to replace an empty mind with an open one.
(Malcolm S. Forbes, 1919 - 1990)
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Language, Culture, Civilization
5 levels of expression
1: fluent communication (0 degree)
2: overhear (90 degree)
3. argue, debate (180 degree)

kkkkkkk

4: trust-worthy judge (any angle)
5: legally robust emails (all angles » circle)

*kkkkkkk

Hand: hard-working
(Far East) Brain: Calculation, Logic reasoning, Inference, Practical
(Western) Mind: Imagination, Thinking, Creativity

Soul:
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General Education in Europe

Prof. Daisy Hung, National Central University, 07/15/2013 reports:

Senior High School Students in France: Exam questions
(philosophical nature)

“Will the society enjoy more freedom without the government?”
“Do we become slave of our past (history)?”
“Will high-tech advances threat our freedom?”

“Will language betray our thinking?”
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