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 Artificial intelligence (Al) is the branch of computer science
concerned with making computers intelligent, just like people.

- KNERE: TEEEE, LR FANEY—HEE

* Al is the multidisciplinary study of human intelligence through
attempts to artificially model it.

A ERE: HERIRERSHA. AIEaE

* Intelligence emerged from collective behaviors of lots of agents
without or with little intelligence
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if God can make natural life, man can make artificial life

HMEANT B AR fEHIIEX



AT & REREIR

e

YL B shit
L WE, FONSEN CRIER” BOE ﬁﬂ%_ """
° = == 1) s ) BT B hA : ’

B igig;izgsﬂfﬁq KRE ’ EHEEN “KERS @ﬁﬁﬁﬂl‘JA%B%B
CEBLEEG SEL . A—MEREAELE

@ atb 2B
« Z2HE (XZEFHLLK)

- HEMEFEN
« HER: mindbody—K 1%, FHEENBLEEEEE

— BORIBIEFR

CRHRA: REMLE, HSBE, BUBANELIR “HRE
. HEHE: BORE
- IR EY
. BIE: E5H
- ER: ERH

MilESEE> BIEEE> MIBBE > (HEEE .,



ATLHER

F.ERER (19565E-19614)

— 19565, &

ERY & R

R AT EEEFITS

— IBMAIEEIIER, SUARR, BEMIEN. TR

pd| R ER 2T
- XEHR (60%

— WA

'ﬂﬁkﬁ
= JRfE

— 197048, (

Intelhgence

« 1B FH o] K i s

=1%)

i

. BZE, EIEERR. RS, M#mﬁ\E%
\ﬂh%Txﬁﬁg%\ﬁ&ﬂ%\ IS

—BEFRALEgKESI (JCAD

>§K__ 2ge) EFrZEGT, {(Artificial




—%fﬂﬁﬂ%?ﬂi

- MZMFNMREEG BB RSB

“Ffr 4

60FE{X R E 705K
w&z,%iﬁEWﬁTM%ﬂ&m BT B

SAL

1)

[ E BRI




ANLEBENE L

o RMERITT (705K
— 5555 WEHENE, KRB HTE®E
- T RS
— BJ7ik: MWESUSEIRE
- TRES: MINRRIFERAFTHRS
e =@M (80F4L)
— 19825, B—IEHHAEREAELRI
— 19814, EIZIKF' o “SRRTEN X, BT
prologi& = B & gETT B
- £EH. ZEWREX ATEEERIEAN




AT EEHSR

REEFA. THEENREA. MEZEN

L RLERYE

- ZERMNEEFIEEL (BPEXR) RIREH

— PRO/RBEKER (HMM) FEiEFIR5 BT
— DI HEr 4%

ERRG B A
- FREI . BERZHEE

AT BHET A NRE
- FRhAFFIRRAMA
- AiREEEAERANER, iEdhe. LEFE RitF



ALE

EIJJD
Ay

Mﬂﬂ%

R
fH 55 e

El II $
(Humanly) (Ratlonally)
B8 ¥ _ |
(Think) BA—HES meEs
. SBAN— 1T EBMHITEh

(Act)




INEIR

+ RTARMAEENHIRF
» MR T{ERY?
* AN
N BABIEABET TR
* BMEEHIIAFZ: RIS ARRNAITA, WiE
TR T3 3R
—INEE: BAREREETHTHR
- MYLE EH’Jﬁﬁﬁt M B #ER 22 B 2 2403 PP T R




A il
(Humanly)  (Rationally)
== ﬁ%- | )
(Think) BA—1FE=Z FE M B
175

[1%)&—*%73]]

BRI TE]




)l ¥
A. M. Turing, Computing Machinery

e |& il‘ﬂﬁ and Intelligence, Mind, 59:433-460,
i i 1950.
— Can Machine Think?

2 ER
(1912-1954)
BRI ENZR

o IR{THEXK
[ R MR (Turing Testing)

— 1A (C) B EmXE (ARMB) BIERT,
X FHIT-RYIWNE)E, WREESKEEA, X
RIFXLEBAIBTEA (B) TEHTEN (A,

Ba, WARZHENEERAHIANERE, BIHE
2R B4ERY)

BIRME: 220005, #Hlz5A]LUMEISS $RALL30%HY AT REMELE
BEBADHEALEZNBZTEZA



[&] XM Z=2 451

o Masterks 23 H 1

— MasterfE I X 6% W uf_EHINEM30235, A HIBEBA
EEXZ “HlERAN”
— BEIFRE FfiAMaster g AlphaGo 2.0

« NI & ge#las ASophia

- BT HEFHFAER-ZHETTH (607#) FXRIFT
Sophia#tlz8 AT, HRIELAMEXZWR, 5B HAET
<

— T Er#E Sophiaid{i




R

« [REE
_ BRI 2 A
« flan: “SEeAfiEm” RIMEEIEE
_ERMHRETEDM
« lan: EFMEAMH, ZERIERMERFEZENY
— B RN T EH I TR E 740
o Q2—Mi{EXXMh, RO 1LimA

R EIRife0EFLSA (20146.7) , EREERS
CRETH 204ERMNT XsL, PXEF “LedH
 Bf¥FE” (Eugene Goostman) EX “iEid” TEIRMRX.

____________________________________________________________________________________



22 M 3 1L 3

e Snare
— 1951 FAR S -BRETEIRE
- FIWMAFEES
— 401 “Ege{R” (agent)
— XfagentfE RITRHIFEITAEIBVIZ R

LL

* DIHR
- ZERTFHNEREENEZ—

— [EHlERRE R T L E1TARIENR, Fml]

ZER

O -BRERE
(1927-)
LHBITAR




LFFF W

o 1956 F IR HiEfR &L

« KEEA ST
(1927-2011)
— A FFY AT=erR, LispESLHE, 19715KERL)
— Oz -RHERE (1969f|537cm:g EAKEREHAT SEEE)
— REEHER EarzR
— MIE R - THIERYSF uBM 700 R 5 BN S BTN, 2BETENIHES

. R
- ERENT CATERE —

- Kl)(—j(mn\\
 AAHTEAYSnare
« EFHMa-pREE
- MERMAE/RE “1ZHEBILEK"



WEL-E

» BRZ53

. {743



ATLERER=KFIK

. BEENEE
— NFRiZHEFIR
- AA “ARARETENS, NAZENFSREIE”
- NAAMUBNEZEFT SRR, ATLATTEIREUA
R EREITA
- ANAANLEENZOEIRRR FIRMEEMEIREH

« KT
— TSR (o7sE#ERE. 1978FFIENREFLE)
— /R

B YT AR

ﬁiEHj . EEE, §§§%s %I]'LD\E (1916-2001)



ATLERE=XFIK

BReh 3 N FIR
— XS FIRe IR
— NI ARNBERTEHEZTT, MARHFSUIETTE

— AR ARG

(|

— [RI8. #HE

« RERAY

[ =N
XX

1R RARZ M B R RS A F S B

— ZFi%5% (McCulloch)

— &% (Pitts)

T - ATHERE. IAHRZE, XRETE



ATLERE=XFIK

c ITAENFIK
— N R E X ITHE =R
— NS BEHUR T EAENAN1TEN
—E%ﬁﬁm SXTIMEAE A R RV M 2 iz T A TR B sk st
Bt
— iAjJA__*”’ﬁ“éTM%A?éEﬁE—ﬁﬁﬂﬁ%\ P
E AR = FiEng

ﬁi)&%
J = ;E.Hﬁ

Tl - =Hie. 86, BEFIF



N
H
i)
Jap
N
SH
3}
ITH
)
e
(S

° :jQJ%}TK
EMIEe: #ix. BERE, AHRESEH
—Fﬂﬁk BENEZER., EHITE

—ﬁir_‘_.: *%I_E‘k-.-l'/\ﬁu\ 1‘|‘§-7|‘)1MJT.\ : g}&in%—
i@ﬁq:\ U%f??ﬁ

» PR Ie])ER
- FNRRMEE, BIEORME. HBRFES). REMAR




EEPN

B

— HEERMSHRE

— B RN

;N

& HE

— =8

5

SMITNIE Y

—MEEE- ’E‘JE

—EE

lu\ILa\

B

ll_a\-l‘/\

. %ﬂ%%?%iﬁ%%ﬁ%
=4 =]==]-

* ARAE 'ﬁJZLFEtH%Z_

‘_vaﬁﬁ

T4, FEREAnmES?

— g

AN



e

EIIIL\

AL &g

« A ERRN{TER?

aIckE, ALESERARTRAEINML,
EiEillsh e kT E R astl S

Iff

\

il
4
=
C

"

o XRRFARRBIRE?

s EESHAHEITRITER?

—f5lan: BTN T EITIZETE R ARSI M TR
=TT S5, J\E)Ell’ﬁ”




A-I ﬁE;ﬂ‘fAT le\*i?

s ALERIBRIIZESEREARK
—AL@%W&E%&&
- Hlz5Ee—BEBU AXEEE, tRieEixit L ELRAR
Ell‘J*ﬂ.%g HIE, 1965]
- BNBRIERMBARET S, ARFRRELES

| I

o BEAIN?
— 1.L#1 jﬁ'f%j:#__ﬁ:l
—-FRALEGHRALERE, FALEgRaHIA

Ab =/ -+
gé SE Be FH [E5eE Bk 5 /R, 2000]



RARE S

Time to Next Event (years)

L ogarithmic Plot

10 <
10 Lte
10° - \ Eukaryotic cells, multicellular organisms
\_ Cambnan Explosion (body plans)
1{]3 i Repliles™= Class Mammaha
Primates "~ = Superfamily Hominoidea
Family Hominidae Human ancestors walk upright
10° 7 Genus Homo, Homo Ereclus, Spoken language
10° 3 . Home sapiens sapiens
1 \ Art, early cities
104 3 . Agriculture
?1| Writing, wheel “*— City-states
10° 3 _
2 1 Printing. experimental method ™ ;’f:ﬂfﬁ;ﬂ
10 ? Telephone, electricity, radio ‘-..,‘\E:umpLﬂer
{ Personal cc-mputér\\-
10 T ¥ 7 7 7 1 1 T Y it
10 10° 10° 107 10* 10 10* 10° 10° 10°
Time Before Present (vears)

NI &4, ML ERERT?



AT EgEMIE

7|:ﬂ. 5 E)EEIJ_”J[%“F?E BIFARK, 1942]
- FB—EN]: HEANAFHREAL, SHWFESU
:"Uukg'éxilﬁﬁlé

— SBTIEM %ﬁﬁ%%—%M,M%A%ﬁ%
MK

- B=EN: EAEEE—KBENT, HEs
AIRIFE S




AT &EreErzeE

19514 1990s%] 2010s
Sgias BRREIR N ZERENR SRMCF
THRFIR TTREL ZHHe =
PR "R RELE HguiE i
19564F 19655 1990s
SR PSR/ | BRSBTS ATFIDBESE fist
"BIEEeR" THRARSR “FHRERG

- e s e S e o e S e S e o e A e D e D D B D B D B D B D B D B B B D B G B e B Be ) B e B e B e .

1950s 19755 2010s
R FRSEE AR SR R, RS

AT REMZS 'RNHL FIBPEIX B

1950s 1960s 1970s 1980s 1990s 2000s  2010s
19565
e ALER AT ERER ATERERY
R AT ERe" KIRH] e =S



KE1044h



_ ATBRENES

- IEHAEFR

- gﬁﬁﬁﬁﬁﬂ%%ﬁﬁﬂiﬂﬁmikEl’\J%’jﬂ“ RE ST X

- HABFR
— oI A BEifEIA RN B4 S FZME 1T H,

T 29 BT 8

I
2
e
i3

P
414y
¥4
&
1
&Y
e
HF
S
T
anp
(4¥4Y



CENT IKFRIATLERE

p{m

I:I‘EI'I:I ‘EI'EI

FE
AR H
BEIRA
R IE S IR
1a) M H I
ISR S




SEA” KA TEEE

. MEAX

— WUpititH

— EIFRRH
— HTh#
— 1HiA, HF
- £I5tk

—1_F~N

=k
— B H=FOE
— OCREFIH A




1Y J (Y .

13

“TFERIEMALIERERTRAHI Z, B
ZABHEMANLIERE. BH, AMI—E
WIS RERBIEERRAFT ZER, BA
IR AATLERES - 7

fese 15HF S 4




AT E e RHIKEx

» EIFUERA
- S0FERFH, ARMAL/RELR “1ZEHEIER" ,

WERRT (BFIRIE) B

W38N E IR

— 19624, MUEBIUERA T PP EEE21NEIE
— #IA AR AT ENIRTTAZL
«

- RFA: RXRBURIRL

JL

B s

BREME— T HEIEAR

« 1852 EY, —E T AL LIEIUERH

+ 19765F6H, MEERMEFRAMSITENL, HBT12007 /)6,
BT 10012 %78, SRk THERR, EaitE®

HHY “EEFLER L



AT ErERHIEE

- B Io@k##EzE (GPS: General
Problem Solver)

— 19574

7

6, AIERFAF

IR R A

T B SUsRYIE A R A2 5
— RGN KIERUK I 12
- BT “BA—HEZ” /U2

52

Xfe-AE/R
(1927-1992)

1975F FE R &
AAAIKL A



AL B e RHISEEk

s EXRER% X
S ROAREIBH R, i)
L] R AR B | ]

o) Bt

— DENDRAL: A%%’%fc,

1968 a] i, ,ﬁiﬂ%mjc
T L E o T4

— MYCIN: %%EI’J EITICHER RS
_RI gﬁ %?—j—ts DEC/\

Clie

1982J=—J___t1§ .

T =L R IR G0
1994 B R X



AT R RIS

« BERFHHERRS
— 191 FBEERF, EERERAZAT
MXIFzm HIE=HE
— 5 KX 500001 4. E249F0A
—-FEEEERES,. Bttt BRRURBERSET
2 o) @i

CRRGE— MR AL MR, T
B AR EH

e EN

P -




AIL%E

Y EE SN

* HFHH

- BHERFERERARSREE

L TT MBS T FIH A

Iris
=
« it

2

- {

JL

20005
— SRR IRENET 7 55 2 —HrI7K

FEe$)

0 3
O \ml"

EWAOEE

Z4¢ (OCR¥EEA)

!
=P

i
¥




AT ErERMICB—EPrR A
. IBMH) “RIE"

— 19974, IBMAEIRN “RiE” EEEHALNFEKRKELL
3.52 5 T B EHIE R EE RS X

o “RIF WACE
- 324~CPU
— B CPUB 16N IESE
- §/"CPUB256MATE
— B CPUALIEIRE 3007 £/#




AT BRE RSB —EPRKR A

o “ANW i’ &S (1/3)
— 19584, IBM704pAE—REERATHATEN, &A “BE” |

Fi2004
— 60FERPE, MEREEXEWS, HENTEZETMEZENIO
SHIHEHF

— 804X HHA, MLZZRBAYCARNEGIEMELLONKZ 55ttt R
HEBPRRIET EHIZF

— 19874, “REB” BXRUSWISHALHNEZREET, HYTE
PREER 55245080 HF

— 19884, “RB” HMFAEZHFRKINH/REx
— 1989%F, “RE” BLEaIERE, FMEEREIAF200A,
BESHFRHEHFFEMAT KA “AVLITE” $LL0:204E



ANTLE g RHIsEEk
c CANLZE G (2/3)

— 19904,

5| 7 et FHE T

“ll_l,%,, _1—b|_

— 1993%

— 19954,
#6300

— 1996%
— 19974

d—l
‘cFr

E| PR FH

“RE” ZRE, ERIBMEVREEL,

FIRERKE 23T

Jﬁl?ﬂiﬂ‘z%w\

RIS, BEAES

RIET 2: 4TE$I‘FH)?TIIEI:75E

“ERIET

325 MREMIES X

rESRE “XKiK”



AT B R RPIELER—FIH

* AlphaGo: DeepMind
- FERREFIHFEA (CNN: SRHEZH
&) MEHENEEHITHE
— TEFAE fth B HEFE RO X ZE HH ER1599.8%

B2 Natureff i 3 =
— A AR AT ARE A L4 1 BURE
— Master7E AHLXTaX 6012 RE
— MasterA3:0&% B #1]35

D. Silver, et al., Mastering the game of Go with deep neural networks and tree search. Nature, 529: 484-489
2016. (AlphaGo)
D. Silver, et al., Mastering the game of Go without human knowledge. Nature 550, 354-359, 2017. (AlphaGo Zero)



AT BREKERH—FIH

* AlphaGo& fFHIFRAR
- REFS (BREXX) +@ES (TAEX
* Mnih, et al., Human-level control through deep reinforcement learning,
Nature 518, 529-533, 2015.

— FIAKRZEHEZML(ResNet) Y ZrRE =R
* Kaiming He et al., Deep Residual Learning for Image Recognition, CVPR,
2016. (M3, Google Scholar5|FH117005KK%)

— FHS/RBR A R BORRER E AV R = B R k)
- XA “BEXE" REHITEALRERBRIZ




SRAELE, BENHMIER, BiREERS

=H =

BETIRIAZ 100 B/ /NE, \mEIRER[14150

LR RIS, 98%A0RiE] B 5 0

® KRR AR
1) B2ARREN
o 2) WHETAHRE

B
(=)




AT &R RPILEL

* E n\\]‘l:I m&\EE

— HZESRBIFNERRAN R
« f5l40: word2vec

— HlEsEhE
o G MR EIE(SMT) BIFRE B EIENNMT)
« f5l40: Seq2Seqt=E#Y

— MARE IR
o« RENREL IR
« PIRHEEA
- N AEHERE
+ BERTFIGPT-3




AT EgERHI=LER

s ERAFNZGESRE
— GPT: Generative Pre-training Transformer
« 3k EOpenAl
— GPT-2: 15128%
— GPT-3: 17501Z&#, I&—RILBHBEAET
o LUFFRUM R B R i
— EE R FUNIBA A LSRR ?

1T




AL B e RHISEEk

o IBM{FABTF: TrueNorth
— DARPARIFAZRIN B SyNapse (B i& N A ZB AJ {45 F#
ZR%) HEFR
- MEXN EEREA/LR, £/ M4 2 1MERATE, R
B 4096 /\M&, 100 A4S “#HET” |\ 2.56 2 U
M7, BENMHEIET—aBLTEN, IIERE 65 ER

— Bfr: 5@6}3}5-%1&%%%




ATLER

- R
— 2013%1H,
— 201344H,

e RS2 i%

RERBE “ NSRRI
REDEHEH “AREE

« HWEIRWITX] FIESE AR ALXERBHXIAEXTTHXI

— 20145, F

E

BEFR “RREITR)”



AT ERERHBISEE: EEAMAMN

AR EEREE ST : A RS
W B AR L X RS
X%, AAPRHEOEE. B8R
SHZ MR RNARE BRI,




AT BRERGISEER: R

- BEXEHENRS
— 19844F, EEZEIEMARAAMAL
— BN RYIBE RIS EE/RSED
— INAS SRR M BIEN B
— KEEEEM (agent) FRINMBEZFNEE, EREFR

%%%ﬁ%T,ﬁﬁﬁﬂﬁﬁﬁ%ﬂﬁﬁﬁ@&%%&%@

- BRI > RG> ERMEL GRID
- MHARA

— Z5E ‘

_ =T MK RE R — N EABE 2 BEN B AEAE

T KBS NT R EARANE, KRR
ccg, EBAE REMRMSERN, NEHSHENE. A

FSLFRREAMEEH.

;- =
%/J\E



AT BagSREEIN 1 ?

- BRIBEIEM (X&)

— BIRHLEEA: 1k

- HREIRE
— RKLE. 2¥NEEEE

+ & mv e
- % 'ﬂsgiﬁﬁj(?—ng':”L.‘
- HirZ B EESPETZE R

— HZARTodaisZ #l.35 A
- B FRiItIsEEAE LERKE




AT BagSREEIN 1 ?

» ALERE=Zpk

« ALESRFEEZE—IANE®R?
— Deep learning. fXf}=

BlR%E: MR KE S AR



AT ERERZRIAS

- BB SR
- MBS ENE
- HIRAAEA

o« BEERIBHE
- REFIHENKR
 DNN. RNN. CNN
— EEFEIR AR (RIRE. RE1Z. B4......)
« AEQIM2YF]: Face++

« REIEBN NERERME? KBEIFEEE?




ALERgERNAEREE (1/3)

N CARLIHR ER “ARLME”

—Al'1.0
c UEHESRTEREES E BT A

— AI12.0: AKItHE (human computation)

 AULABAMAREYME, TREERMNES
- HlERMALESIEKREY: 1T E
« NMEATEBREY: B3



ALEBERNARIEE (2/3)

=
* NB S = o] P 4% 25 BE
I

[@yay
*11

— Al 1.
» B EE ARNRESRE, Hlan: Or. . 13,
5. BXE. AH.....

— AI2.0
- [ERNEEXMISCINE REM LRI



ALERERNA E#EE (3/3)

- NERAALEREEMBHAALERE
—Al'1.0
- ERGIMES L, iNBALEE
— flan: EE. BEIER.....

:IIID

— Al 2.0

- RIBRA ATLERE, @?ﬁﬁ?%ﬁ?ﬁé)ﬁﬁ’\]ﬂ%‘]
— 2Lk: AlphaGoFE|Masterg—M¥IL =, 1Lz E&5E
BEKXFS . ERESHEES




AT B E K

e 20174
QQ-K

szlJ ),

!

"AAL

- &0 4

B HE P I R R L E

R[&;ED&‘ 7 Gh—R AL &R
_ & RE R T EI K AR

'1Jc91=.,u1{% TRETL
— RN

=EEZHAE

HFBi Rk THIK

B — AN & B R AN R i

E A (2017] 355

8. BiaE. ERHAREME, ESREGEHE. SEBRIM.
A FF—CATERRENR > RGN, EAERHHAT.

= 55F

201 TETHEH



BULF 3]
RILE RE

FHZE N 4%

BREEENX F REFZ]
FSi1ZE
mexy [ R4
g I I I » XRME

AN ZHRY IR EIRY 3Z B EIRY
e E e AL ERE RINE RE



SRV

AL BRLITORFEN L RIE

TKEHRE, TFREILEL

2%, 8R4 LT TR E,
BERERZEEEERT



