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Artificial Intelligence:
Augmenting Human Intelligence

Al includes:

 Learning

 Reasoning

» Perceiving the environment
* Interacting with humans

Algorithms + Big data + Computing power

¥ Impact on all sectors:
healthcare
transportation,
manifacturing,
education

Al is already here:

 Web search 3
 Language translation )—
« Digital assistants | =
 Image understanding '
 Text understanding and generation ; f

124 1BM, 2017



Machine learning use cases

S Manufacturing

* Predictive maintenance or condition
monitoring

» Warranty reserve estimation

* Propensity to buy

» Demand forecasting

 Process optimisation

Travel and
Hospitality

* Aircraft scheduling

» Dynamic pricing

* Social media — consumer feedback and
interaction analysis

e Customer complaint resolution

* Traffic patterns and congestion
management

$ Retall

* Predictive inventory planning

* Recommendation engines

» Upsell and cross-channel marketing
* Market segmentation and targeting
e Customer ROI and lifetime value

al Financial Services

* Risk analytics and regulation

» Customer segmentation

* Cross-selling and up-selling

« Sales and marketing campaign
management

* Credit worthiness evaluation

Healthcare and

@ Life Sciences

« Alerts and diagnostics from real-time
patient data

* Disease identification and risk satisfaction

« Patient triage optimisation

* Proactive health management

 Healthcare provider sentiment analysis

Energy, Feedstock
P and Utilities

» Power usage analytics

* Seismic data processing

* Carbon emissions and trading

 Customer-specific pricing

» Smart grid management

» Energy demand and supply
optimisation

1R : Google, 2017
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Microsoft’s vision:

design Al to amplify
human ingenuity
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Understanding

Interpret meaning of data Interact with people

Reasonin g
Learn and form

conclusions with including text, voice,
imperfect data images

Interacting

in natural ways

Bt : Micrsoft, 2017




Satya Nadella, MS CEQ, states on Al, 2016
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. » Establish best practices
» Advance public understanding
#»  Open discussion of Al and its

fo benefit people ands

Source : Dr.Greg Corrado, Principal
Scientist,
Co-founder of Google Brain




PAI Goals

Develop and share best
practices

Provide an open platform
for discussion

Foster Al for socially
beneficial purposes

N

Partnership on Al

tfo benefit people and society

More than 50 partner organizations
[Industry, non-profits and academics
Meeting this week in Berlin



21st Century Science: The Age of Intelligent Algorithms?

Stephen Roberts,
University of Oxford, Oct. 26" 2017

The era of human science has
ended.

The era of the Automated Scientist
has begun.

With particular thanks to

Mike Osborne, Suzanne Aigrain, Aris Karastergiou, Chris
Lintott, Matt Jarvis, Edwin Simpson, Steve Reece
and, of course, the algorithm...



The Automation of Science

Ross D. King,
University of Manchester, Oct 2017
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Conclusions

Science Is a well suited application area for Al.

Automation is becoming increasingly important in scientific
research e.g. DNA sequencing, drug design.

The Robot Scientist concept is the logical next step In
scientific automation.

The collaboration between Human and Robot Scientists
will produce better science than either can alone.

Prof. Ross D. King University of Manchester , 2017



Society5.0 and Al

Oct. 26, 2017

Osamu SUDOH

Chairperson, the Conference toward Al Network Society Gov. of Japan

Professor, Graduate School of Interdisciplinary Information Studies, the
University of Tokyo



Council of Science and Technology and Innovation

RS Y —E X Cyber-Physical Service

SOC i ety 5 ] O Physical WIQ/\ Cifber Woild

v'Cyber-Physical Service
v'Based on Cloud and Al

v'Intelligence will become -
ambient. BABzbRINS

Source : Prof. M. Kitsuregawa, 2010

16

WV

SA NeFIN—

EE—



WETSYNTA—LHEESTEE Rt #HHE

| pEBH |

WEDF vy bRy MEIANTHBEZABHITTERAL TS EIXE ALY,
ATHGEICEIYEEELEFY MR, AV OERZHARYZDFBFZELTNS, T (/N —ERHLBFRE

BOA—YVEZODUCRBDA BT —RERY T—2ZFRALEFLEDN—VF (X -H—EXZREHT S,

<BHEDFrYrRYE> Fr vk vk <BELE=FrybiRyb>
LIETF RAMOEESIC LY BBMA FAN—ERIEEL - 550 BEBMNFvyhRykic
%Eﬁic‘ff-rjjo O 7 5 s “ « HEART T BwebH A=t Gaming Sh?pping Utilities  Entertainment  Tracking Char’tﬂ
P o P . ' 3 A—HLOFHLIMERLLD W
D e . I—FHERERT DO TR, A il =
TN frort. vvism B ZElTA—YIcRETERE

v
Kha—T—0F5 | 3%
H- 2BV SMBEUIET
TOIIRELIGS ]

EZ. MEHLEBRERE

‘lIIIII\ ||| ||
p |

AEEBBNERE—D—OF:
;_7)’7 Vv Ia— | (REEE-JHE 0S was the old platform
ity

sl N N . e ———————
(KRETIL2014F LU, 8005 & LLEZIRSE, ———
BE(Z12.000L0 FDH—FE ZRAFIFATAIEE, )

128N 10BN

L 4
[

A& EX

_ UNETEYRER
SFRCIFOFLTIHEY

Messaging

[FrybRybhiE =59 EHE)

OLENE-LHOSTHYNLA—TJr— RSB
SN ET— 3 ER-FELTCBASENAREICH S . TXFAMILKEBEEF Yy UMY Y AN —ERDIEOIEHS,

QMDD R—r T T X EEA—RILS
SERPY—E RZMAITLEICIEHTIEIETF Y IR A BEEORIDERIZEY TSV NMEEZ AR T 52FEE LS,

BB DR HUMEEDN—IFHXY—LERERETS
STV RV RY N BGEL FIREOTENS -V EEBL. HOR I EEICY /N —ZERTRDYICHIEL TN S FHEE

5%,

| BIFHREAREN TH 07— (SR HPAHERI R |




R B ER TN E/=5TEE Rt #BBE

INZER AR ANDODRED IO TAT7THY . NEFEICTZ A S H B - MHEREETIINICTAHEZ) —F,
KEDEXRICTEELAR D FICERGMEARIREZITOR T KEH T —IONME -ENEHET HL B0 EEE
TEEL. EBAILRTT7 1D IKYVEDZHREDFHF TCOHESELELHHE (X ICTEEIDBIH DT HINE,

EERASHEtE 42— (CiNet)

EHERrYTREDKED -
BARAMT —NERR

C

£FaUF4TF—5

Rt RAHE D=6 O WK

| B EBTF—4DEE]
EMARGT — U E—

EENHF . ALARTTICTH
EERHOT—EAR—D 1

PRER B 5E B~ O B e
S REWMDT
g/
o ig‘g‘r@?&“‘% — S8 5E A & i
& Ao Ty
5 B0 —_ BEE
Talke Tt Ty, _
g ? igép j‘*’/i"r;z,%;hﬁﬁ iﬂ*ﬁ T—4 1
rd = i=| =
CHEMEBROBEHE . . . _
3005 A2 70Y 1905 CiNet® 5t 3 CiNet® AR XDV -5 ALEF HEeRE
°%ﬁgﬁ??§%$; LB U L) BBl TRV T 1B {8 S0 IR 32 i F—hERAT Gbix ICTEES DAL
BB
S REFEELAZD AD E fMRI e ESTSEE 1 HHLLVAIE
iy R DR e L] EEHAEY =g sl | | HAER
HBTREVRTZEY — = = AT AL Y- = o
IF BAFESHTLMELY: i i D % ST F fibd B &t 7 — 50— R f—i&ém Aot RER 5 2R PEOZE
)(7377—70)%&@%7_‘3 fMRI ’E‘%Jﬁé‘l’:ﬂ“% SEEN AR SR Z1-A74—K/\v Y ERHERR
i o R T —S4ER e R OTMICE S
INoY A MRI DO B A S BB ”E'@,}T = HFLNHD DY
_ | BARBLRE)  EgRTHi% 7 (CMEF{i %)
ATR JI| ABFE B3R R UNICTSRR AV E 2RI (ERL | fRi;E®hBigData  AME{T&BigData T —F B Al



FE™

2y —oWmZE ALV
KDBL 7 MEfED e[ tR 1t

FEM " ERKRKF(EEMAEE) LRFHE
FEEF 2 (AR KT, IRENISFEMER)




ESEAE DIEMNESIRIT/INFT—
— 2EBHEXEOBHAET —

ZE

.l

FRUBE

HEBEIC 2
IBBANE

EXp&F

BREBERE
ABEICE
AL ER

(87.9%)
(12.1%)

BT o0

63- 66— 69— 72— 75- 78- 81- 84— 87- 63— 66— 69— 72— 75— 78— 81— 84— 87-
65 68 71 74 77 80 83 86 89 65 68 71 74 77 80 83 86 89

=3 Ftm

Hit) BULEBAF REFERROMZFLMOEE [RF] BRERE, 2010



FEMERRDEYVT T—2ICET S
HE R

e 04FE7TAMNSLTFEHRERTAKRFE CAEMEE)
DEYT T—2IZHT AHERIMENILEST=,

e HMIFZFEFTDEHSERBEBIFIEEEEZ, &
RAFED/ON\JEFALT.ICTEFRALEEY
T —R3BITIZEK->THEET S LIZH S,

o HEIAEDBIET. FETOEBFAEREAC.
1ii' RIRIRERDNODAITIREET, FEMEEZ - 1%&%
;E%bzﬁT—Q/\—Z(KDB)?Er‘:O)ﬁ 173

T—R3E Rt R F—LTHHLT=,




H26E ) 120& " D ] fR1E
EENRYT—=IDHFIDZHD

HFT HEEIC KD ERER

il

AFELFRFHBS D B2 4
R S R TF e T T T R .

Y
AT LN O O R BT o T W e T T B 15

B EE ]
B mm B T S TF - TR S S g
A F2: B=RiEay: &o-

EFERTET ERbO S

FO0 Y T THET 2 PR 1t R SR
ﬂﬁﬂﬁ: . '-'ﬂ

TR T O R Y — 1 ) HA R i e

CHAF i mgmgﬁw m E%E‘ Fﬁms&m

Zo0 fhed R H= . 2 i TF T o e

i TP TSR O sk
A W TP AR 1D 0 o T 3 e #1 B e e TF TR e e

OO . EEREZ R o

30 R i B
Tl B ER R ELEA S,

T A TF s T T 2 TF b R P

R
A BT



601X

STEIF R M Eﬂ%é@?ﬁtﬁﬁg\@




704X (70-74)

e Ty

‘ E[ﬁl ik, n
= e ST e = i
MR AR E R pe

] =
)
LT =

%Eﬁuﬁﬁﬂ\ﬂﬁﬁ@f@bﬁ

2R 22 P L TRIL RO & E B



JA79T47EEIZAITT

FILYNAT—REEEOT SO FEMRE EH

PIB FDG
(B7 =0 o) (B fERM)

FILYINS T~
(54. M)

HAr: EWR,=2X, 2016
*x ERRF =R EEBPAREL, ERICETIFRATOC I EHBLTLET,



Lisa Genova talked at TED
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Artificial Intelligence and Coevolution of Mankind

Dr. Grady Booch talked about at TED

OWe are on an incredible journey of coevolution
with our machines. The humans we are today are
not the humans we will be then.

O How shall | best organize society when the need
for human labor diminishes? How can | bring
understanding and education throughout the
globe and still respect our differences? How
might | extend and enhance human life through
cognitive healthcare?

O And that's the exciting thing. The opportunities
to use computing to advance the human
experience are within our reach, here and now, Dr. Grady Booch
and we are just beginning.




Dr. Rita Colwell (& %(H$BHATEE)

» Across the science and engineering enterprise,
boundaries are increasingly difficult to distinguish
between and among disciplines, especially
information technology, nanotechnology, and many
areas embracing biocomplexity, the complexity of life
itself.

e Butitis true also for the social sciences in this new
era of “ Big Data”, when computational capacity
reaches beyond imagination.

« The most exciting areas are in these fuzzy
connections between disciplines where
knowledge in one field answers questions In
another field.
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 Machine Learning Algorithms

Linear Regression, Logistic Regression, Support Vector Machine (SVM), Neural Networks,
Nalve Bayes, Decision Trees, K-means nearest neighbor, K-Means Clustering, Component
Analysis, Monte Carlo, non-Euclidean Geometry, Deep Learning, etc.
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Development,1926
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