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Introduction

“Humans need and want more time to interact with each
other. | think Al coming about and replacing routine jobs is
pushing us to do what we should be doing anyway: the creation

>

of more humanistic service jobs.” —
Dr. Kai-Fu LEE,

Writer, CEO@, Sinovation Ventures.
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What is Artificial Intelligence?

“There’s no one thing that defines AL It's more like a
tapestry of modern intelligent technologies knit together in a strategic
fashion that can then uplift and create a knowledge base that is
automated, where you can extrapolate findings from there”. —

John FREMONT, Founder, Chief Al Officer @HYPERGIANT.
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The saddest aspect of life right now is that science
gathers knowledge faster than society gathers wisdom
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Birth and evolution of Al

“It seems probable that once the machine thinking method had
started, it would not take long to outstrip our feeble powers... They would
be able to converse with each other to sharpen their wits. At some stage,
therefore, we should have to expect the machines to take control”. —

Alan TURING, Computer scientist, Logician, Cryptanalyst...
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Human intelligence and Artificial Intelligence
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“I've always felt that physics and neuroscience are in some
ways the most fundamental subjects: one is concerned with the external
world out there, and the other with the internal world in our minds.
Between them they therefore cover everything. Al has the potential to
help us to understand both better.” —

Demis HASSABIS, Al scientist, CEO and co-founder @ DeepMind.

Q DeepMind
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Machin learning, Deep learning and Artificial

Intelligence

"Deep-learning will transform every single industry.
Healthcare and transportation will be transformed by deep-learning. I
want to live in an Al-powered society. When anyone goes to see a
doctor, I want Al to help that doctor provide higher quality and lower
cost medical service. I want every five-year-old to have a personalized
tutor'—
Andrew Yan-Tak NG, ML scientist, co-founder @Google Brain, Chief

scientist @Baidu.
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Parameters of Al

“Artificial intelligence is here and being rapidly

commercialized, with new applications being created not just for

manufacturing but also for energy, healthcare, and oil and gas. This

will change how we all do business.” —

Joe KAESER, CEO @SIEMENS.

fhzaauify for lrfe

63



LfLL..aY\ ;K.,M uaﬂ,aa-

KN s bl JE ke Y JB b 3 bk Les
ool e 2 Y @ ) Gl e S01 5 ((F LYl
OV I G s ) U VI T o1ty il V,J o
il & 3 "Alain Bonnet 4

Artificial Intelligence: diusy 48y : (£l KA

: b b §% «('9)"Promise and Performance

o S22

JsV 53all 2ol "Symbolic representation (5| 11" ey
SHE ) mA Dy o FlaV B 2l Ol
J @' W) 4B dlly <Traditional symbolic approach
1) "Allen Newell ;5 " dseys "Herbert A.Simon &y
pliily 3 s 6l (£Llao VI KT 01976 ol 3 (Lol oUS3
£l olids ¢ .'Symbolic manipulation %) kLl
AN ST e Yy e S 5] fls Fla Y
) or St (FUaL NI U Ol Ll g o)) L)
S de Flr Goplods sy (K5 i aliey UK 2
Sl blo)l 1iST FUA eda sy (ot 51 Obghan Sl £15

64



c2 Si FlloV B G 3oV eV i 2 57 andl Laan,
WU s G ) ol (gl oS0 el o 1 301 2L e
Tole e oSy sball 3 WB,T o Bl & ol 6
ihy e gy pbied Pl SE £ G| "} RN
e Ll o UV Gl 3 0 3y Ll sl WL
10" e ) el I e U Iy CBinary states
"o S i O 4 ¥ SV cld) 01558 201 @l ey
Sl s el ol o o sk e e wly clB Y
By 5y &l 2 "oyl DU gt [ GLIY) ol nd
AT e ey ot im0y Ll SL s o el
sl LA e el 2l 1) BLINY, Ol gl JBGNL 2k
o b ey Syl g 3G Al O o)y i s
Kl S et L Yl il Gl 2l 5y O3
(16 e 1 T kbt oyl 31 51 (3 Ol JY) k]
Slheally pLA1 o W) 508 £LhoYI KR 2l <ol
o il L 01 eVl P LR R I MWeR
"Conceptual level" §1,5¥1 sdl o Lozl & Sl
Ul i @ A Yoz el 3] Sl Sl e o
09 GV il Gasetill gl op peeio 5 JI W1 Gy clizols

65



ey s O onld pllazly el o oo Gl o ) OF 13"
Tys 38 Cab Ll e 6yl Gess e 1y bl Vol
S o PV Kl 21, Sl 5 L e

Js Ll "Symbolic data” 3 Slestell e Joled) (S5 §
ool 5l bl ol T le & ol P51 patd JELl Lo
NIV PINE P SYVRC TN [ %5 2V SRR R ISP (1]
coabatl 5 51 8L Ve Sl e e gl B,V
cell” 258 (1) (p LoV KT Je G s aS LA b Sl el
o) S e i G R TBM ol g T o "Deep Blues)
»'Symbolic AT e Al Fllw VI LA S Lo Kt A
"Heuristics" sl

Jo ok e a1l 5,08l aeell (pllas V1 K 2L, F
ey et ol S s (gl Jo b ey YV G L
do s Ol G B (FUaoY) U 2L Lrly @) SLL
e 3 sl Jo 2l B So02 eyl Joo U Pl
dalize ) JE2YI @3 L2 e Ol T S T Sl
Fhe i

66



Jyo sl leele) (S8 ) Bou) Sl 5y Ble| pas JUL
Aol sl VI o 5,56 o7 LSS L2 211 5 L Sk J= dl

(195 21 L 31
A bkt FUaoV K 200 sl bl o ol VI i
sy Wlesl me dhmie 2 Gk plo) 5 b e sl NI AL 214
S A YT G sl el gl g G s
SV ) o L 13) o T bl G b gy Lol ae el
slze) 56 Y By al) Slaiyl il e duazal) 211 0B Ly
VL9 e AL Yol 2le Joo Fllao¥l KA 21, 2
d oYl KL sy S udl oW Lzl oK
B ey 535 £l VI BT 21 0] o) oS el oln )2
S JeBN ibwd\yc\as? 1 b 4d O ) dal] G Ll
M OlULe jad Slall &b U] o "Symbolic integration
fhall QW 2 I s 3 g @1 21l o oy 2
SN Baag Wb sy pde S "le ;ST "Deep Blue'
33l Gl V) Cadly il ol IV LY o L
Wb 5y g B2 o) Joid ) sl 3, S OVl e
) 120 4110 J g sl 3 3 OVl Yl s gy o Ll

sda” sl s G my (11090~ 541 001 S5 st e ST

67



Claud 04l% 5,6 | % "Shannon’s number=10"2" o4z
VT ol sl el 391 5,2l Ll ) ke "Shannon
sy sl s e 1slel "Deep Blue" £0, e ¢ s (805
e S ghx d sl "Deep Blue" Y Juely il &1,
"Gary Kasparov 25,8 )" 21 G £t oV ]
(lon Fritz sy GUT by B b e b s e #) (19

G O ade dizey I Ghill B e pie s S S
L}r@y\%dﬂ\gyg}ﬁ‘y%ﬁsﬁ&jﬁ%f
it S daly e ALYl Cedll psa Y Tl s b all
DY ol 3V AR 55 Y AT Ge By e & DAl
sy e w3 0p SOl ize) 2l O oty (1)
ol b (6 20 ) Jo pUlao V) KT QT 21 55 e
ole doay oW1 el s o g 58 oKy ecall olel add
3l UV KT o % bl )l 21, ol el 21997
AWIT Gl G el 35 Lo 1)

§o e iy "AlphaGo’ g, ks & 3 Wl i
S W1 ) 2] Ll 2226 %3041 5% (25) "DeepMind”
Oldr ghaae" 4ddps "Demis Hassabis yluls s
Je 3l ¢ 485 'Shane Legg C) ol s "Mustafa Suleyman

68



B! "Google" Je s TSI £ 20l O b e 5l 20 o
sms V53 Ogle 500 klis 2014 % Alphabet inc .\
i & (I IBM (o Deep Bluegy s £ sl Alpha Go 20,
Gyt Wl sve 0N @3 ksl ad e 25 Can VI "GO
Lee " aall 3 [l Jly a5 Loy (360 (#1 10) 10°%° 031
A FlloV K A e OV a2l (S ) "Seedol
Sl e e 3 daze) s.ll "Alpha Go® £, o1 575 cBlo,
s ST 2y b p A 2 B 48 e bt Ky
e 5 VI lay <'Zero Alpha" g, oy § 21 i o
Ay £l 62 CWY) a G FlhaoVl Kl gl am
s Bl baedw 3 241 Jo 5 0 Shogi GLUI (F52)1y Go
Reinforced self-learningrsd&\ S\l (:L’.:)L FhLK
Sy Sy sl VIS Ll Y KT e o A
orshr st N1y ol g 4 0901 gmiay Gl 2sdl S e
sk e SV B £l G ol Q) B ] Yy T Y
55 3 Sl T 2l sy B Syl ezl L3
L sue ) Gty 0,Kem Ly b 5 yud] %K

69



o)l S Clagil

UL ozeds ¢y oy Loy (Pl B 21 o o) 515
Jool o I padl JWb G878y Bl 3 LA el G2
KAl Jo o5d taaz Sbls d] 4y 8y desdl SULI
KA ol Kbl Sl SV o ] Bnd (Pl
Ly (UL el (32 y L o b oyps pathy Y (£llanY)
S dadl Do) a5 b oo Lind W2 Jotd 00 oy
2L O Lo 2l 3331 sladl) e oalizel, self-learning
A Sdelae 3 b o SUL LR 2141 p i Cpatterns”
LA ezt My sty 35501 "neural networks Lua!
Lid taaz SU Ol aikhs Obbinl gy 3 FlhsY)
sl o 2 Ui S0 € Gl ST L o Ll UL s
S o e 31 sslall G Ul S)yaNls lasdl
S ok s ol r G el 5y 55l Lgme 5157y (1L
S Slawhe o) el aals Yl UL L @y oys)
KA 2L o gl Canld Jo SUL (g Y1 46 1)
(19l o)

70



(22) Lee Sedol VS Alpha Go 3,le (e F2F o :9.5:.3‘

Lasldl oLl
Bl o DL e Bl e el 5,080 (£l VI T 21
QUL e S 05 LI Gan 3 S5 Qe o
SLA) JI ho e (Lo V1K 21, b 2l el o
G Bl o Jo e 5,08 2101 el ol 31 05 cadld
3 Sag By ) LY L olall 55 pse dlls
OB 51 3 aly A S OT g 8 et R ey el 3
e 3 ) 55 0K AW b By UL G el Bl e
Gold) 2l 3y laxl oed Y i L) alld) 0 130 31
e2s ot Jr P Sl B 2 ) 0S5 Y 8 QUL sl
Sl G G el il (3 L Line o b Ly (17) Tl L

71



o) 2)lez>) g7 Qs ol 5131 SEY 20330 SUL
§ S Jan ol pond Al dnb 055 55 LA a3
Bl SsY G oxo 55 ol "Bridge game oy Al oY Jay
0555 8y Tt 055 05 ks 3] Iy ) 4o 01 L] & e e
alal A Jpodl 2Ll W g el 05 0 (Ko Al cabls
(19 ad) Bl G

& yLad) bl

Lo SULY g15T o ) a5 (£ Lo W)oK 218 Ll LSS
gl Sy el g b Loy il o b Ly oS o Lo
OS5 U ) Liam e Blize DUl me Jolad) (£Uano V1 KT
KA gl sl oS L 01 eellasT Ll 4l sl SUL ks
Al ool S o ULl el me Jolad) fo 3,081 (£l Y]
(19 Gl 1 2k

B all ok

s Lo pay el 12 e il 5,8 Ll (F Ll V) KT 21
Vo) Sl oy el o el 085 0 sl W 21 o0
S plannal Al 2 esh Yy el QWL bl 351
e 38 GO pastd) gl plasads g Ky iall G 3,
or o A e Bl N 1) A AL e s

72



OB ote gl e 2V oypndy 3t 5] de)s gl
s oo ) 055 S OS5 MY ek aslo) e
NIRRT W PP H VR SC AN [ S PR e e
s 21 21 3 sl b o pedl 0K Ly S de )
do 02 M e ol el Bl A a5 0L Bsamie gl Ulane
podl G b sds Mo Cndll o mo s €813 o (3 0241y (20 L)
2 b b o K ¥y (19 pLhoVI KT g1, Jas € 1 )
C‘E"“A G Lme Ologhms JLG@ k‘g)\ @U‘ il gl Jels
k) o) eVl diad) JauYl e bde bypa asiad
Cars ooVl el Canis el a ) s L) s of BLa YL
de ol ol 215 (62 Vs (o B 52 Y ok el 3L
Common" &)l 5kl .t b g8y @ all -0 @'M N3 e
sl Jadl Jo 5,081 W (£l K5 gl ol oS5 "sense
el 3 all el sl L b e oS @ W iy % el
b aasdll b ity oy 3 L a2 W15 G Ball sl )
IV e W oopts Ko Y a2l il Kb Ly e o
@) Al iy Bl sl s oSk WS b aais
La] 261 %kl 5B oy Joadl) o 021 ey (9 L 2l
LUl deld oy bl USle e oS sl Wil £

73



Wy e e oS e gLl poldel s i) Cpy "all Sl a6
G Lpse oY s (S Ly e el taaly &) Jo 8 () JH
Bl el bl B dpodl e Cndl) e O 8 o
SRR S P (RO WPEEIR P PEN LR RN
Blal 4y oo L 2L 08 4B e ey 07 )
(9 a1 oLes VI s 5 B3 508

del e 5,1

o Self-Learning Sl Jud) Je 5,48l (FLlo ¥ T 21, 5
G bV e o 5, U i F ol Lo K aml) s )
SN Dl o) o 3 % 2 Bl 5Ll kst el
Aled BBV gy o5 or 5L3Y1 o S o 2ia O Lo
Gl a1 T Y s €888 5y g s I A
K e G oWl e o @) Sloadl e el Sy (OLIN
a5 i ) oW dm Bl G 5eS Olad (pllasl
ks i Ol ol b Y @ IS il ¢ o
loe 1 15 o G

SR GLl Bme 3 WL Lgme Sl KWl 2l a2 €
i o sy bl e bl sl ey il el o Al
sl o welazaly oy 2y VI OLIY) Wi 3255 o

74



ol G pse g b oS il g 5l L O A e Lol
Al s VI sy Slagall (3 o 5508 dils SUEG] e
o ) gk G Fllao V) KW Al el Gl
S a5 O gl Laidly 0l poe Lo 5531 4 OV SV
6.l O FLho I KT L & @ SR oy OLIYY oo
s GUAYY Ja 05 AV ENI 3 pa (o 201 Jadl G e ol
Sloghne dLizeY day @ Slayill o e el G ey, Vs
Lim o ale 3G Jom o 01 B o) Jo 286 55085 S0
26 331 56 5l 3 Lt ¥ @l ol 0Ly 1) el
Joolil &l gl il o 5,800 5,01 (200 Jaal OF 7 caaldl
aaid) el (l3 g ol e e 3 OLIYI L Lz Wldl e
OLIYI Jom G oald S Y subany OLINI 35 0BG o o

Gylde K olelia Y d
A ded (g BB Lolid) o Ao dil o3 (s 24 Janll
el V6 r;v\ Joolidly SL] 5 ey Slogall 38 Lo 5,43
OF oK Y B el oy pdly Laadl s b Wlaiey L E e Yoy
Sl o 2SN iy e 4] o %ol 015 szl de O
dos Sl Godacaly ¢ Al ) e szl i)
Sldily Gl e Sl (g S5y Ol 4l I o3

75



Lans S8V Ja M1y i) Gl 3 el ey 3L
Alae Yy ol 1K) Ll ot 4l Jedl & el el
Ll ol Lels andl 087 1) cady o sldall ams 2867 <YL
£lr & ) 2L e S G i) B U 5V B G
Tl 13 Alany S b e el el £ VI LT
Vol S8 Jlsly (g 21Kl GLAYI 21 36 1 ol
el e oo ST ULl el g sy old o FLo NI BTN 211 3
&) ek A o eVl 1 S g el A B
Sl Fllao VAL 02 5l Lades 4] Q1L e (3 oldall pt

9 oy Lo Y o

Syl .l 3K
sl LY G W ylsi El 5N Sl e Gl Sl
Sl 48 FLao VI T e (3 ot Uy oUall cy Jod Lt
) gl Pl KT 21 61 s VI 35S G o)
AN G a5 ol cagrly @) oot 4 OLIYI aeiat o)
G plasnal AT 41T ol sl Lobl e gl )
Al C\:; Il s e Yl L 2l DLl 36T e sauae
AV ey ) Bl S e oSN L o S b
oan A V) aly @ G b e Bl Y s gl Gy

76



e (ioad Bt OLAYET Ol Q)W s 22 Y gl sl
DS Ol Y] ld bl sy 8T 855 legell Lai
% G L ey c&b S ) Gl s oL
DAl g Ly SpllaoVl KT o gl 13l (2 Y T L )
A pased Yoy S Bl o painad (gl L
UL Al aeasnnd T ol LAY ) 36T LS sl
A£G 0L Ll $le ] Jposl) a2l Ol 3 Ll

(1) ¢ NI
KA e G GBIl e Sl BBYI s V3L el
2l pde s Ll LY e g Y Gl e Al ¢ FLhs
) ol O e a2 n Ly (LAY sl S g 2L
el or gl e o) e S Q] b M ol 2Ly
e el oV €3 e N1 e ) U L1y oty
CEa s Ll e by Ugls 13 3l el o g 0
UTRUSHISP AL v,j b et o el G i Al s
gty Mol G e dazm () lally GLAY) K o) o i
by ol W) G sl 2 3 ekl r“T e adacl) Ll |
B o3ally S BE 3 GLiY Dkl B 0 a2 L

axly @) GBI OBkl e AL My s a2 1 agrls

77



O e Y ol b =Y s e Ol sl LY
el Loy, ) GBI G o oS5 oSy V) s o e
G ol bl e i @) BRI Lals B Bl G U
oo S sliul o dela L el o3l e Sl
Al 3 e 5] Sl 3 DS am WY e

(Sl K g G el )
Al g Y AlVB JBU e e LY Sl b b )l
Ay (o) Opeidll g S o C@.o\,wjyﬁ\ o fle
o SN S o dezs @ FLao Y K gLy Ll
Bl o ) wdand VLl Lo S (S M (o padl SIS
KA gl K2 dp dodl Al Gy e Sl 3l el
3V %Y1 G LoV 21, 0B o ) Al sUls Yl
Lends @) M) GJb g5 Bl 32155 5087 Ol e o gB
035 Trgdl sl G 0LV e pik @ WYY Sl KA
LA e LB poe Bt bl 3 2Ll &l A2 pes g o]
52 %l s ool B (GLY st QYW1 Jed) e
& PV Kl .L;gw&;\a{ﬁd\w.\:mlaﬁjz
el G s plly OV e o) A ll 3 QU b e
a5 2LAl 0¥ SVl le o FUaoV KA Ll 3

78



Flhao¥ KN 2 e aVs LoV KU @l ol 2l
S (interactive) delis 0,57 o by g1l eliy g1l 2l o
b 3 S N A OE L gy il OW s Wl | e 5
Jig 3 Ol ey o shdly bl ol 21 28 5 b o KN
o S stlay Sshne §)pm il éc Wl FlhsY K
A aly oS YV Ol e 5KV dMs o @5
LAY ol (&, Sl L éc o B et Slles)
& o FlhoY! K ak SE s e o L) da) e B
b s P B el Sls o 0l g LAY S
Jor gl o oS5 325 B LYK W Ll e
) s Bl gy elae V) Gl gy SlasVl, i ke
el s PV A e Gy B s 3] 2215 55

) oY K S Gl STy Jeaidl o 2V

79



& 13
FlloY K ey Oolual
Objectives and importance of artificial

intelligence

human intelligence; we cannot predict what we might achieve when this
intelligence is magnified by the tools that Al may provide, but the
eradication of war, disease, and poverty would be high on anyone’s list.
Success in creating AI would be the biggest event in human history.
Unfortunately, it might also be the last”. — '

Stephen HAWKING, Theoretical physicist.
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Applications of artificial intelligence

‘I don’t want to really scare you, but it was
alarming how many people I talked to who are highly placed people in
Al who have retreats that are sort of 'bug out' houses, to which they

could flee if it all hits the fan.” —
James BARRAT. Filmmaker, journalist and author.
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“Artificial intelligence will reach human levels by around
2029. Follow that out further to, say, 2045, we will have multiplied
the intelligence, the human biological machine intelligence of our
civilization a billion-fold.” —
Ray KURZWEIL, American inventor, futurist and director of engineering

@Google.
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Technological Singularity

“By far, the greatest danger of Artificial Intelligence is that people

conclude too early that they understand it.” —

Eliezer YUDKOWSKY, Al researcher and writer @ MIRI, USA.
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"1 think a big paradigm shift is coming, the biggest
theme in my view is the Singularity. I think it is
coming into reality in the next 30 years. For that
vision, I am exercising that strategy. 1008 billion is an
interesting size of ammunition. In my view, that is the

beginning. My passion is bigger than many people

think",

147



aby GLAY) Jyadl O] Vg Olds a2 St ool O S
ol q.,ﬁ?:xéjd\; (081 W S sl 1 ) e ol
STy placdl B me g GLAY) Jpadll 4] 4z W) <Y1l il
Dan s, 01" 4y, L) U o)k B il oy« fem
g\’d\ Slpee dwlys O L"Origin u\,,j)(\" :SJ\,!—%Y\ "Brown
B i med ] CE) B ds 1Sy LSl
e ey SHEY da Gods L ) BN gLl

Sl e

148



PV R e |

Dangers of Al

“I am not norn‘uilly an advocate of regulation and oversight...I
think one should generally err on the side of minimizing those
things...but this is a case where you have a very serious danger to the
public.” —

Elon MUSK S Xy
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Al in popular culture

“I know I've made some very poor decisions récenit.ij/?, but I can
give you my complete assurance that my work will be back to normal.
I've still got the greatest enthusiasm and confidence in the mission. And
I want to help you”. —

H.A.L 9000
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Conclusions

( |f " y
N :

“Robots are not going to replace hurﬁdns; they are going to
make their jobs much more humane. Difficult, demeaning, demanding,
dangerous, dull — these are the jobs robots will be taking”. —

Sabine HAUERT, Al and robotics researcher @Univ. Bristol, UK
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