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Artificial intelligence is entering the post deep-learning era

ZHANG Bo
Institute of Artificial Intelligence, Tsinghua University, Beijing 100084, China

Abstract: Points of views on the concept of artificial intelligence (Al), the progress Al has made, and the trend of Al’s

future development were presented in this paper.
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N L%fE (artificial intelligence, AD & —[1/&
FER2ERE? HAT kR B AR RE? e X% n) 4] 4b
27 A8 R RERE A HEOR R 61T 5 Rl Z,
W RIRIPHR R, H# 22%, JELUBL (8
RERH S HOR R G171 !

AL RVE IR 2 58 S, AN 280 A AT AN ]
FURRAR, {H2 H ATBCE i) —FA U, AL TS
PRHEI — N30, B HAESS 2 S oh 2 Aefk
(intelligent agents). FBE/R 2 Fi 788K %0 & [ A 58
(perception), £ PRI (rational thinking) J&,
KHATE) Caction), LIRS H AR ) Z b5 KAk
H TS0 AT 2 TR TFEL, IR AR,
Al — BAESEHURR S 5 EOR B Sl o & e 424

M 1956 4FEHEAE LK, AT R REIF3E Bk s e R
JRPIILSAR R o, 2 FRAT TN T AR HE (AR
B TS RD. Wittt TATZAAX AR
T CAERLE TR IS OL R, E0T9T0 S SIS
BREM, X MR — IR MEE TS B4 Al
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FR 27 2 TR AT 26 58 I IHUAT: 55 2 0 LA R 2 43
—HE, R0 KIER . /NOsRiE. i
ARIERE, AL RS A4 TR, BLE
BENSE A, RS URBE SJ AR

AU ALt AT BEEEE AL RS2, Bed)
B SR, & AR OIS KA, ARAT17E
CAT R RO B 22 AP R Bl B — b i,
RIS R 4R 15 (physical symbol system hy-
pothesis, PSSH), W%l F: A physical symbol
system (such as a digital computer) has the necessary

and sufficient means for intelligent action'!,

B, G ARG, Rl
HNR KIS Ty, 2450 - BldiE Al &4
FIRE 7, BIRLRRITRRIZR 56 D FEm 0 #E PR 18
505, WHRARZ N “AH5 X7 (symbolism) 27
UKo [BIBE 60 RAFEAF LSRR, FATRAFS 1 X
MR SR AP ARE S e T AR EE
PERTRE (AT8) JELAARL 250 BHERTRE ) o0 LAl
(K1, DALEAT S HE B RIS S AU A CRIR BEEAT A
HICPAEEADNAE, ten, AiRE L% K258
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PN = N U .

AR, ERFRE L8 15rB = HAELL
BRI NI AR HERLHL 78 0 ANA0 58 1 BL AT
FERHR )R A, XSRS TR SR g
THER R e KIBEN , 5hE T AL — B [a] L
i ST, RIFTE “Al AR”. A, #3EA
21 25, BT Mg KB I, 755 X
MR M3 T — @ BRER R IR, AR
FNVER TAE X IBM A HWEA R Watson GRAR) &
g8, ALT 2011 4 2 7 14 HAELEE AL AN )
BRFRNHEKILS (Jeopardy) HEEHE T A 4232
76 %4 Brad Rutter 1 Ken Jennings. XA~ RF )T
AT TR R R (RIASCA), tEE
A, T SCEAE SR LR AT I 4, L4 TB
(I 5 AT R R AT 2 2 4250 0 XA RGN
A RERIENR CEHEJRIASCA), A 2 Rl pL
HUH,  BE08 SN A> FSHERE L 22 [Vl 2 55 15 B (10 4 2
ifig. IBM R LAERY], FEANIR A, AR EEM
e R WA ) QAT BORI PR — SCIE D, B 58 2 e
— R, AR A R —— AT A IR A SR
N LA AT RS B A N KHKT o XA
PSSV 2 i B W IR S5 h A5 202 N
WA TE MR ERFEE . 75 T AERBNH E
TR, BRILE Bl G DU
W MELMEAE) Z A, AR R PR
HPH R DA R RERfAETFZ A, Y
TSRS ST AT I — AN EEERAY, Xf T4fEs) Al
(MR AT A ORI e AL, A0 B R S X
AR TR S T, B 6 ARG TR
2, A 153 50 E: Marvin Minsky (1969 4£), John
McCarthy (1971 %£), Allen Newell. Herbert A. Simon
(1975 4F), Edward Feigenbaum. Raj Reddy (1994 4f),
Bk AR

95 AN AT JE DR A2 2 R geito7 > B
w5, XA R ok B OE R E X
(connectionism), M J& 7 A& AR X ME - 5K
P, T AE LU B LAl 2 e The
central connectionist principle is that mental phe-
nomena can be described by interconnected networks
of simple and often uniform units.

2ol U HAE R A 5 b9k, 7R &S
WA G, CIHRENRF ARSI, &EIE
BT BN LA R 2% B 55k, Al AL{E 21
HELLHIHEN T RIR A 2R AR FE 2 S I AR [l 60

ZAEM) AL 1S, BAIDOZ WP IE AN A2 A
AR Y 2 BT 3 TR NS IR,  elTE g
i b BRFR FH OB, DRGSR T )2 1R S Br B
Mo tetndegse s e (BRESGESE) T,
PG R 31 00 2 R 001 P M A% 23 ] DA 3] 2 8 1ok
NIRRT RBES: VP2 A0S, A2t
AR Al RFEARIE LB 595 A
AARREVE . MEg9TE OMUPEIR 26 AR5 5 Bl 100k
MMt TEREMNER S, XLLgg fffi 2L Haefe
AW T, wogefE e, M thE e, i
A (B tEAEE A FREE, PRE U8 .
TERRES A AL P FR DTk 5 4% E ke
SRIG T BRI, AhAT14r ))& Leslie G. Valiant (2010
), Judea Pearl (2011 %F), Yoshua Bengio. Geoffrey
Hinton. Yann LeCun (2018 ), ./ 4 ik H3%E
B, 1Ak A g,

TREEZ: 2] Rk 59 U B IR, 25 I
Gk, R REAER . 3 LF, Al 5 TG
BT AR (B =0 1 AL 7£ 2016 [ETHE
PLKZ (CNCC2016) I, FAVEAFAHEI T “f5IK
JES IR MRS, ASSCTIVE 2 0 R A
R AR K. 2017 47 DARPA (GE[E [E B migk
WEFCH IR BBl ke N T3 e (explainable A
TRl RRERTRRE . AR N TR REROR . 2018 4
9 H, DARPA i3 Al Next ( F—fUCNTHEE) Ik
W, PR FEH = (third wave) A T4 REILALHE
WHIEAR; A 3) T LwLL (learning with less
labels) FUH , LAFETHHLER 27 > A2 Ectks A J7 11
HbE. Mo, H=ARM AL NAZJe BFRER 2 RARUE
K, ALUFJLAL: FEZ AR g ) N T se B
AR 5B REZES5WEMN TG
AR HESN LRGP N . @ A4 6
RBXAHBR? RAERUER, AW EeE, — el
iR, Rl e E R G, SRR P EAUH R
B —ANE, AR SR Bl 4 Ak,
RIES AR, ke BRSS9, BB AN H
(), LASEIR ) Jo R 2 > IR 3 A8
2 FRE

1 AL ZEANF BRI AR —FF R FE 2 2 AR, &1
AR A T[] — e P 2k [, W REEE B ey i I 51 A0

AL R RE, 84l TILRIBRE DT, H5 om0 R an 6
WRES o P s ILAE BIIR AT 9T 2 OCH 2, Py
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