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Score on IMO 2024 problems Al % AiiEE ﬁ]?ﬁﬂ" . ?—*—EFF‘%’% .
Breakthrough AlphaProof and

AlphaGeometry 2 by Google
solve advanced reasoning
problems in mathematics from
~ this year’s International
Mathematical Olympiad (IMO),
achieving the same level as a
silver medalist in the
competition for the first time.

25 July 2024
R Qursystern - hittps://deepmind.google/discover/blog/ai-solves-
Rk il b imo-problems-at-silver-medal-level/

B R o #r A% % http:/[DALab.ie.nthu.edu.tw
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é> David Baker says the one thing everyone hates about
. Al is ultimately what helped him win a Nobel Prize.

Enabling A' Decisions
DALab Proprietary

The Nobel Prize in Physics 2024 THE NOBEL PRIZE
IN CHEMISTRY 2024

John J. Hopfield Geoffrey Hinton :

“for foundational discoveries and inventions “for foundational discoveries and inventions

that enable machine learning with artificial that enable machine learning with artificial

neural networks” neural networks”

Demis John M.
Hassabis Jumpel

“for computational “for protein structure prediction”
protein design”

Elmehed © Nobel Prize Geoffrey Hinton. Ill. Niklas Elmehed © Nobel Prize THE ROYAL SWEDISH ACADEMY OF SCIENCES

Jutreach Outreach

AAMFIREFM > B AT A SRR
MET TR ETY -

2 o #rAF % % hitp://DALab.ie.nthu.edu.tw
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 ARC Prize & g L ﬁi&Al w2 4 35 47 £ e0AGI (Artificial General Intelligence )
BIER D O3 A MiEE F E PR E L ET75.7% 0 588 F x84
87.5% -

s BEILE WHE ﬁ% AIME ¥ > 03 12 96.7% it Fg ¥ $7 AL 5 38 3edk o #3037
£ 55 R 5 RS G JREN A 03T B S pp i « RO LG
EpochAl Frontier Math ipjz&# > 03 B~ 7 25% chit Fo s > igdg H 8 H07
7 3 2% % IR o

« OpenAl 01% & #7:1034r03-miniz& * ' & %44 ;| (Chain of Thought » CoT)
SR ALY E T E 0 AASLFRLAEHEL St FULE
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We believe that everyone deserves
an opportunity to explore and to FAJ &0,
realize their unique potential. NTHU

will  uphold our core values— « ')
inclusivity, equality, and diversity in
everything we do. We will diligently @
safeguard academic freedom and
shared governance as an integral part
of our social responsibility and
sustainable development.

FEAF 35 ARE

Epfes i 1 ¥35X A £ Y
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GPT-4 3-shot accuracy on MMLU across languages [ 3_Sh0t5‘%6ﬁ}# | D:IZ{EIE AN _‘1I ars== ;[: B;&P‘% E@%ZJ« E jj o

25.0%

Random guessing —
Chinchilla-English —
PalLM-English
GPT-3.5-English
GPT-4 English
Italian

Afrikaans

| 67.0%
69.3%
70.1%

85.5%
84.1%
84.1%
84.0%

Spanish
German 83.7%
French 836%
Indonesian 83.1%
Russian 82.7%
82.1%

Polish
Ukranian T a9

Random
Chinchilla
PaLM
apt-3.5
gpt-4

1 ] 1 | 1 ' 1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
- Accuracy — n

T mpEm
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Sourses are starting
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Artificial Intelligence in Industrial
Applications Program

Applied Artificial Intelligence
Exploration Program
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Artificial Intellipence for Computer Vision
and Imaging Technology Program
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Artificial Intellipence for Natural Language
Technology Program
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Worldwide Al Strategies
for Smart Manufacturing/ Industry 4.0

Artificial Intelligence Strategies

March: Pan-  May: Al October:  December: January: March: Alat April: First  April: UK May: White May:  June: Towards Fall 2018:
Canadian  Singapore Al Strategy Finland’s Al Budget for Al the Service  Workshop Al Sector House Summit Sweden’s Al an Al Strategy  EU’s Al
Al Strategy Announced 2031 Strategy Taiwan of Citizens  for Strategy Deal on Al Strategy in Mexico Strategy

*.: *.I N VT A— il ... /// \Q‘ |
o il ENEEC=11E ol o

March: Al Jyly: Next December:  January: January: March: April: May: May: Al June: Fall 2018:
Technology Generation Three-Year Blockchainand Strategy for France’s Al Communication Australian R&D National Germany’s Al
Strategy Al Plan Action Plan Al Task Force Digital Growth Strategy on Al Budget Strategy Strategy for Al  Strategy

2018-07-13 | Politics + Al | Tim Dutton
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Artificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan )



LY AHEAEAAREEAROHRA TALE L AKAIMO)FH R F 0 | @ AIRBAE R Mg

AIMS, Taiwan, R.O.C.
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CREATING THE

= FUTURE
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B R 2008, 4. 13 ## % Chen-Fu Chien, Ph.D.
TSMC Vision: VES I EC R FEFR I L E S
1. be a technology Iegder SR AT A 8 03t A 5% b oo (AIMS) E 45
2. be the manufacturing ArfA® LETHRTREESA
leader B S5 R A7 A S B R E A 4 4§ 31 (AIMS Fellows) 4%
3. be the most reputable, cfchien@mx.nthu.edu.tw

service-oriented and
maximum-total-benefits
silicon foundry

https://www.youtube.com/watch?v=m2xPP6qdEt0&feature=emb logo
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~ 12 million wafers/ year

~ 600 customers worldwide

~ 12000 products

~ 300 process technologies/receipes
~ 10 wafer fabs worldwide
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e-Diagnostics r
Maintenance rd 1L
A A i

Data Collection

Integrated Metrology
Fault Detection & Classification

Run to Run Control

Real-Time Decision-Making
Data Quality

Equipment WIP Spec Scheduling & Factory

Communication Mgmt Mgmt Dispatching Operations o Manufacturing

Manufacturing Execution System
(MES) and Equipment Integration

Direct
Tool-to-tool
Intrabay

AMHS

Interbay
AMHS

Carriers
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40% of worldwide
manufacturing
share (€ 6,577 bn) is
held by emerging
countries. (doubled
in last two decades).
Western Europe has
lost over 10% of
manufacturing
share (36% to 25%b0).
Industry 4.0 goal is
to recover IT.

Suppliers

FAC

1400 BEXFERRE T 10% 25k B3

RESOURCES

CYBER
SECURITY

> Stronger protection
for Internet-based
manufacturing

> Technology products

with longer life

cycles

@ sensors

> Zero default/deviation
> Reactivity

> Traceability

> Predictability

3D PRINTING/
ADDITIVE
MANU-
FACTURING

> Scrap elimination
> Mass customization
> Rapid prototyping

BIG DATA

> Making sense
out of complexity

> Creativity

> Collaborative

manufacturing

-

ADVANCED
MANUFACTURING
SYSTEMS

> Cyber-physical systems (CPS)
> Numerical command
- Full automation
- Totally interconnected systems
- Machine-to-machine communication

@ ApvancED
MATERIALS

> Smart value-added products
> Technical differentiation
> Connectivity

ROBOT
> Real-time autonomy/

uctivity
> Full transparency (contextual-

ization, comprehensiveness,
collaborative robot) on data
reporting

http://DALab.ie.nthu.edu.tw

OF THE FUTURE

AN
7 £R
(WIND, ALTERNATIVE/

NON-CONVENTIONAL, SOLAR,
GEOTHERMIC)

> Clean and renewable

energy everywhere
- > Energy storage
S > Alternative raw
i materials

v

MASS CUSTOMIZATION
> Ci and g Y

> Flexibility

> Perfect match of customer's
needs with mass production
efficiency

> On-demand manufacturing

AUTONOMOUS
VEHICLE

> Flow optimization
> Increased security
> Lower costs

INTERNET OF THINGS

> Object tagging

> Internet-to-object communication
via low-power radio

> Real-time data capture

> Optimized stocks

> Reduced waste




. £2E e Cover Story
W 2l R e RS BB L AT
*H &I p et | TRt

Enabling A* Decisions® = /"

) O3 RT3
&’::' ) v .2 -l 0 ]
%yﬁzﬁu\stry 3.5 -~ W :é: i ﬁf& ‘%‘;3 5

/'h

P TR o Ly ESHEMGT T 2 &
DALab Proprietary i e i SR A] 1.3E3.5
T 10
= BB - .
1) ; | L & - RER L3 20 _
o — A TR fEFmOES T T3 40
KBUE TR T3 3.0 A
for il P T
) RE B v AT
TR TR
T3 35
E EH2DH Xy it — 8
i H L+ ﬁ: i f TEE = EE'I’.QS.L.D—;!? B
k G L ® 0 i
F R TN & {ﬁ H
E B TR S wl o ;}__‘ .
T g raHE
I T 5 H R E
: b w oo B %
n el mE R E S
- e e Ea Ry THA L O Ex
2020 GOLDEN 200K AWARDS = »% | BT RIS EnER 8
S HEAERMEY L 35 - PziEpiirRi sy
e PR S TR " mMaEEEME BT EHE
*4 % S e u b B W E e RS
PigEy & B - r"HEEANUEE
& i1 X
s L4 .
@ AN
Sre R ITEiiLIE)
- % E G e ¥ 28
P8 0 B R HETERS
T2 B UgEilBiEzig
E-AEHEEPIEE i 8 wEp e T
gemEpueEERERA 1 B Faofss g L
. avnira? b : #Eal O
B R PR TBL - A TR W e B % ER s pgo S H
wuu@unm/ﬁil’tﬁ‘: q @3 ﬁ v W i g - . B i
e asi s Ak A 18 ¥ sgalos¥ER
gnmmmnm/ﬂﬁ“ SaneTeNsE /SRR ik g 2. BHg L8 & m
MR | EEE.e (W 5 LRI TEE,
'eanuuuiweﬂu/iﬂl £ s ﬁ ' = h E B 7] s
IR
oMy m T oow m e P E= onm e mb ﬁ 1\ q _
By THBAEATEERE Lo W WRH HE@E L
o aBRnD N@m EFEHE S ZEs gwxl
ek Rl a8 O L ] H - AT e NS £ - L _N = W
e Source: 437|935 "4ta & ¥ | (2014 ﬁ




RBEE{—— e 2 B

~
~
/

@ REWITREX

HBESG

°

=
n

BE > BIUNTIFR4.089H

.

EDBEAXRBIXRTIRERTEEERA

HEED

CEed==ted

ZR1%

RERE - AR

7 Ju et

IR EPR RO 33.5
REIE ~ Al ~ 1oT ~ BIE > I B R R1aY

B RTRIFAFIE RIS
Am®E-EEH - B8ME > WE

ENEAE -

OB R R 2 K KIS O R ~

o

=
=}

E—TRURKBIRFS - BB
SEREFER  REEEBEPOMB

2015 FIRAB BRI > BB ECKBIE -
Hig > SFERE -

20164 »

S HESNRE | SEERN

MENE I EREER

R B R T S S8 1 - i

SRR IR -
T SRR - KR
R LR SNE - -
TGRS -

S SH IR e A R E M s iR
HEl 4 [ HEE -’
VR - QFEHPER-K P -
INBERKEER «

RICKEEIRY - RO
R [0 ] e

HAENHE | EEEEE
HiE - | BEREKSK | &8
BNE - REFKEK R -
HREEE— <IN XE
EESEKR - BEESER

o Eme MR MBIR

EiHeEK -
E<—HRKEW - BXKIE
B - DR <8R -
< B < —EEREL - BIUEEHHE -
iz B < K B i B e
B - DENEB KBRS
IN+E#EinEENE - 88
VEE - Wi - HOKHF
BYOEE - SEKEERY -
[ BRERHOR<ERE - |
MRNOEHKEKBRKER -
BRSO RERE - 8
BREAEEHESES - 9
EERY<H - HERERD -
i - PREBEEE KRS
HERERIKHBRERK
g - TR RESEER

< AR

2

DL

B

ERETI8M20236 56 \)

B R ANBRESF - BRIRZETLBARM



) = ] 212 ! ° N2 2L - 2\
Enabling A* De::isions® 1"3‘3 "’L‘T\‘ 'J o A Im & m 1 {E\ 'J‘ &
DALab Proprietary

ICESS S g it T Tl 3 E 2

TAIWAN INSIGHTS

- Industry 3.5

Enabling A" Decisions
DAL Propretery

Industry 3.5
I®3sWmA

AN A
AHEERR ;:7'
SUANRARIRES® RNAHARARNETS m " '“*"“”E‘
Al S&1E A 8418 R 0

REAMEANTHE

H/ T”‘EEI 3 *1@%%:&‘)&

s E et % hitp://DALab.ie.nthu.edu.tw



g7 . T35S A N TR0 <7

Pt

BE.coMm Qa

AEAZRITE EiES

E# ST ST BHISHMA

ARE  MBANLE  EAEFEEENEEAR  BESENRE "B
B,  BEABMESE EBENS RETSEOOSTRCEEEERE

BREBENEERZ ABAER  EEEZEBURS  BFIER BEE
EHERTONERE ) —ERmE  EHBHEK -

BEEM 20170907 HEE : 2049

BEREIR BRE
ERGEEY Mg ADEEmA
TH40EBSENEHERS S INERDARRTR ) AERTHNEIWEE

RE . SZWEAESE B8 —S$FU TEISHNESREBEEXEEIA
EFSEANEEESNERNE UESHTRRNER BEFL-

BE®G | 2017-09-27




o

Dr. Fab
o/ AFABRBEAEFRH

== = = = = = = = = = [=— = = == %4 Column m"""'-""_"';;
L-m- - DrFabAEAMME |- --- -~ o= BMEE -~ Wi
/ ! \ /
| L gk 3. FE TR o Vo[ e s i - 2
| BERARRSER  sRRERE | B T
¢ IR pE ¢ RE %~ TR 1 | . AR
UL s e . R BRI TR s [T e NIA L <.
- cimm [lamar [ 7 S
I | I PS5 Al 1 A4 Y
| L HE By 2 =230 w1
I 1 1 _,:_E (= E ;ﬁ
| 1 |
| 1 |
| A 1 | ¥
: S G S FHOE L1 [ s R
L |- eEErmms . EHAKIT - ERHR Vo | omms
- TR [ - e - 1| BHETE > S
| |- s . B Vo | e
v Lommmten . PR - ST ;N | e
P4
N e e e e e e e e e e e e e e e e e e e - N e e e e e e e e -

% MR R

% % 4.1LICPS I ¥4.0 L LY 3

;lb S Smart

P | 5 #1/10T/bigdata| Manufacturing

® 1% % ft/Lean Industry 3.5 s I
< AlK #38 ~ Bk R L EERY ; T - e
Pl | 4s2ieisoPi 6o B AL H B T (e Lk .
3

+ e

% - 8

FH R RS flexibility Frestng K Dectsens?

40 BWENSS THERDOUE | Apal 2024 | RNATH - BAZHR




+
B S
GOLF 5‘3’*’ #&hﬁvﬁ. ] (Gap of Learnlng & Fleld)

Enabling A" Decisions®

H R \iﬁmﬁii http://DALab.ie.nthu.edu.tw 28



[LLUSTRATION BY GEOFFROY DE CRECY

Taiwan

spotlight

TAIWAN'S TIME

TOTRANSFORM

The government is betting its manufacturing future on
smart machinery and artificial intelligence to improve
product quality and flexibility. By Sarah O’'Meara

n2016, industrial engineer Chen-Fu Chien
was asked to Ieadm
centre in Taiwan that would develop
new manufacturing technologies using
artificial intelligence (AI).

Rather than aiming to publish academic
papers, hisbriefwasto produceideasthatcould
bequickly transferred into industrial settings,
says Chien. His research at the National Tsing
Hua University (NTHU) in Hsinchu City uses
big-data analytics to make machines smarter
through Al thatlets themtake decisions without
human control. Itis one of several approaches

tocreating ‘smart factories’ that use aninter-
connected, digital network of supply systems
— partof Taiwan’s push to improve the flexibil-
ity, quality and efficiency of its manufacturing.

“I am one of the few senior scientists in
Taiwan who's worked extensively with busi-
ness, as well as in public research. It’s one of
thereasons the government asked me to lead
the project,” says Chien, whose position at
the NTHU is endowed by the US firm Micron
Technology in Boise, ldaho, which develops
computer memory and storage technologies.

Chien’s mission is a sign of how Taiwan’s

governmentwantsits manufacturingindustry
to change using technologies such as cloud
computing, bigdata, the Internetof Thingsand
smart robots — ashiftin industrial practices
thathasbeendubbed Industry 4.0. Onceknown
asahub for mass-produced cheapgoods, such
astoysandelectronics carrying the ubiquitous
‘Madein Taiwan’ stamp, theisland is looking to
sciencetoupgradeitsimagesoitcanbecomea
destination forinternational companiessearch-
ing for futuristic manufacturing solutions.

[n 2018, Chien and his team opened
the Artificial Intelligence for Intelligent

Nature | Vol 577 | 16 January 2020 | $1

Taiwan

spotlight

Taiwanese government around US$33 million
over Syears, starting in 2018.

“The Ministry of Science and Technology
wanted our centre to help create the nextgen
eration ofintelligent manufacturing systems
that could only be found in Taiwan,” Chien
says. The ministry’saimis “to use the region’s
strength in electronics manufacturing to its
best advantage and establish Taiwan as a key
high-techmanufacturing hub”

Taiwan’sefforts tochangeits manufacturing
model are timely. A global slowdownintrade
since 2011 and a tariff war on goods traded
between mainland Chinaand the United States
have pushed companiesto look for alternative
manufacturing options that are flexible, effi-
cientand unaffected by such economictussles.

Diverse development

Taiwan has been aleading manufacturer of
electronic components since the 1990s. Its
economy remains reliant on an industry that
isledbytheworld'slargest contractelectronic
chipmaker, Taiwan Semiconductor Manufac-
turing Company (TSMC),whichsupplies tech-
nology companies such as Apple and Huawei
and contributed more than 4%totheregion’s
gross domestic product in 2018.

However, the growth of consumer electron
ics has slowed across the world inthe past few
years as smartphone sales have dipped as a
result of market saturation. In2016, Taiwan's
newly inaugurated president, Tsai Ing-wen,
announced that the government would pro-
moteanewmodel of economicdevelopment.
Theideawas to encourage local technology
firms to diversify their products and to
become moreinnovative and self-sufficient
toboosttechnology tieswith the UnitedStates
and Japan. Taiwan also wantstoreduceitsreli-
ance on mainland China, with which it shares
strong economic ties (see ‘Moving money’).

Tsai’s 2016 strategy was followed by a
breakneck series of policy announcements
toencourageinvestmentinsmartmachinery —
equipment thatcanwork with less input from

anexpensive human controller —andinother
manufacturing technologies (see ‘Non-stop
reforms’).

When Taiwanese manufacturers began mov
ing factories tomainland Chinainthe 2000s,
it harmed the development of smartmanufac-
turingtechnologyontheisland, explains Ste-
phenSu, vice-presidentofacentre at Taiwan’s
Industrial Technology Research Institute, a
government-funded research and develop-
mentcentrein Hsinchu. Theinstitute, founded
in 1973, has acted as anincubator for several
Taiwanese companies, including the TSMC.

Now the government is “pouringresources”
into smart manufacturing “because it’s the

future of production,” Su says.

A conventional moving assembly line —
many people using tools to complete small
tasksinamuchlarger,complex process — was
pioneered by Henry Fordto manufacture auto-
mobilesinthe United Statesin1913. Invented
at the end of the ‘second industrial revolu-
tion’ that saw theglobal spread of technolo-
giessuchasthe widespread used of electrical
power, theassembly line s still used inmany
factories today, says Chien.

Machines have largely replaced workers
since the advent of the computer age, which
saw a third revolution in industry involving
robotics and greater automation. The next
development, knownas the fourthindustrial
revolution or Industry 4.0, will use advances
in cyber-physical systems, such as biolog-
ical sensors on machines. These will collect
and exchange data that can be processed by
big-data analytics and Al technologies, ena-
bling manufacturers to make flexible deci
slons about how they operate andto allocate

resources efficiently to empower smart pro-
duction. Taiwan is betting that the products
of the future will be made by such intelligent
machinery.

Smart focus

More companiesacrosstheworldarere-evalu-
atingwhereand howthey maketheir products,
says Jason Ho, general manager of Avectec in
Zhubei City near Hsinchu, which offers con-
ventional manufacturersasoftware platform
to help create smart factories. In these, net-
worked machines can detect their own faults,
work more efficiently and achieve lower pro-
duction costs.

“Particularly in high-tech areas such as
the computer industry, information and
communications technology and consumer
electronics, companies don’t need to focus
onmaking more products more quickly. They
need to make manufacturing moreintelligent
so itcan be more flexible. That way, compa-
nies can quickly adjustthe producttomeet the
demands of each customer,” Hosays.

Chiensays his centre is already in demand
from large companies that want it to develop
new processes and that are headquartered
in Taiwan and abroad, such as IT equipment
producers. Many plan to try out new manu-
facturing solutions and wantto move more of
their operationsoutside mainland Chinaasit
becomes more expensivetoworkinandasits
trade war with the United States rumbles on.

Talentbase

Now that Taiwan is remaking itselfasadestina-
tionforthenextgeneration of manufacturers,
there’s one thing missing: talent.
Itisinurgentneedof experienced engineers,
bothtodesignsmartmanufacturing technolo-
giesand tocreate the high-tech products of the
future, says Su. “We mustinvest in our scien-
tists and engineers. There are many countries
insoutheast Asiathat are also becomingmore
sophisticated in terms of manufacturing, and
o stay competitive, it’s important to make

NON-STOP
REFORMS
TAIWAN'S
POLICIES AIM
TOBOOST
TECH-BASED
INDUSTRIES

May 2016

Taiwan’s government
announces its ‘Five
plus two’ policy —a
plan to innovate the
fields of biotechnology,
defence, green energy,
Intelligent machinery
and the Internet of
Things.

$2 | Nature | Vol577 | 16 January 2020

November 2016
Launch of the Digital
Nation and Innovative
Economic Development
Program (DIGI+), an
initiative tomake Taiwan
a smart digital region by
2025, Policles Include
investment in start-up
firms and development
of the cybersecurity
industry.

February 2017

The Smart Machinery
Promotion Program
isintroduced. It aims
to develop smart
machinery applications
by combining
manufacturing
expertise with that
from information

and communications
technologies.

July 2017

The Ministry of Science
and Technology
(MOST) unveils plans to
establish four research
centres in artificial
Intelligence (Al). The
Initiative will cost
US$33 million annually
ovet five years.

August 2017

MOST announces a
4-year, $132-million
semiconductor
programme to speed
up the development of
Al processor chips, and
a 5-year, $5175-million
strategy to cultivate

Al talent and research
(201710 2021).
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