F358% B2
2020 412 A

ERPLRIFTHRE
Global Science, Technology and Economy Outlook

Vol.35 No.12
Dec. 2020

AE5Cii N TR B AL TS A A H5 Ak 50 By

EEZU N

(1. FPEMAFHARGE G LA, LT
2. AHFBARIMBAT RATF RIS T8, T

100038;
100045)

B E ARARBAIFRAENERZRK

JERTEERAFGHATTRAT TR, ASALT

TA LR B RAF AR F, @ S L MR e AT 047, E—F B E LTHREA LK
F AR AT ARG IR . A AR S dkt & 7 kil b bR A T AU A s AR A9 S AT, A
HA D, oS M PR 2SS 7 mATT oM R . LR BT, WRAIFRABARAL
K EEREZRAHBIZIT, LKA FE D K3IFH5H 30~50 He9PHFFH; sy ETR
B33 AEM% . A Rk RAF SR M,

KEER: AR AFEM; Btk wuls T a5

hESES. G311 XEERIRRE: A

DOI: 10.3772/j.issn.1009-8623.2020.12.008

HRT, RN TR RER I AT —Fe R A i
BB, oA TH 5 3 2 G5 AT B ) Al s 4T
e BN TR REACRE, 2017 4R A A St (O
—fRNTHRBEL AL ) , amiiEsh r REATH
RERV K. RAEARZHITERY], HREATEEER
JEE S B B R A ERAAE S, (HEE
M, FeETEN TR REELAL B OGO HOAR T
AR ZE M . B R AE N T RE s i R At
FENA AN T7 1015 S Y7 A e A 10 2
FHECMBLE . SR, FEANTHEGEAA LA
B, AA PRI, BRSNS
frid A

JERURIRE AN TR AR R EZHIX, (EHfEs)
EBE PO ERE R, W N TR RERET T2
P EEA R P, A A — A E SR — R T R
BRI X, JFHEHES A T BELA HLe R B i
FNENEEMERNEZ —. U RIET 2E&RN
FEIANTHEBEAA TR, AN TS

AN, REEE 6 i, ACRAEIEAT
BREIERPTTENA, TR HREARERE . 2™
o BUEAL . B SUSAETT TRAIE, LA L
FERE LS4 AT E T BERERLIT IS A B AR
THOL, (R F FEl E— 2D 4l T BE AU Al
FAA WIS B

1 FOERFIEA

BHEAA 9T — B AR A o8 iRl
HLLE DR ARASE AR Rk A4
TR REBlAAT B A BANE - & - BRI
T O ELAAR ]2 )T BBl Y AR BRI 2
PLUER AT TR Y, K= - 0h B P11977 4
KM Rl R0 e——2 E I DUR R 43k 15
B, TR BRSBTS
e s R R . 25, FE IR EL R Sei
VURSARAGH, IBFA5 AR Fn oAt 2 i 1)
KR AR S AR Z R R R T AR R T

E—IEERE N DY (1987—) . %, 7EEMCLOCE, BBROISE0L, RO R R SRHEEOR | BHEIE MR
T B SR : RHE IR R O Lot TR R — AN R BRI S S A 52" (ZLY201808) .

s HE: 2020—-10—12



- WFE R -

5% .

BEE R R AR, T SUEE TS
B AADFIE H 2538 £ |, XT3ERIFTE A A ST
WK Z R SR SO R Fatr R I . Bl
2 2 ALET IS R R e A SR L AFSY TRk
NECGRASCRBGE DGR, 0 T3 A T
SE A 2450 L R R N 5 | SCSE i,
RGN TR s R B R2ER Y, et
PR R BREN R R, O Z 0245 T IR X
“EEEIEEET Y R IR LR P
BRI IFAFST, AnFERE BT 58 A A BEfA i) 45 o 11 1
S L R Y WROE N AR R Se sl
WFFEAA BB 17 B B gy g U
Sy

WAk, BEE N T RO A £ E R e
(TR S A0, N T BEAA MO IE SN A5 5
T . W Yuan 55 " M TR RERY 2 SR 3
ANA WS FI2E AR PME AR 5 T T T REI
HAS, W RN TR BEMIF T s B 2 N FEIE 2
R BN FHZ 0 EEWAEERZHARHB AT
BRERIFR, JEEWS] T R HALERM A T 8
AAWA, Wik E RN TR REAA SN
H25 ™ A TR BERE I IRl AR R o B AR rh e i
VER 2 T s P 255 E AN TR BE A
SRR, IEERBBFTR AA . HARDE R A A RN H
ANA MR B RO, P EAN TR RAA KGR
PR ZRMESR . T2 XL Y ) R 3 o A i 2 R 245 43
B, X RN T8 R4 A4 3 1) Jig I A
A= HHFF R SSUFAI S, B0 T RHE A B R
T PR T, S BORAE SR
OHFT I AH X T RE A BT BEA R HE
T 64 ) S R . YIRS Y Bl Sg b AT
BREF R BB, /0T T I N T RE & R
IANA TR, AR S HES | A X SR

VFZ MU KA BN T A REAF I 45 Xt A T
BREMAA ST T 400, Wb E A TERRA
A WA AR TEE, mRAEL A TA 8
ANA B EZRA P hE AN TR AR A 5
XA, R N TR REF A AR
IR AR S TREAH ) P EA TR R AT
AARREER 110, 77k FE SR N TR REA

ARk, ASENA LA T, ALEF
WK AA T E R Z 4, Kb, JUstfE AT
BREAA T5 i LA A AT R 7z Ae], et
N TR RERERBTFEAA A WK I o B,
FRAE RN AL TOUERIAL E . bt AT BEAA

WAL REG—, L = $AHALE
REAA A ARZI AR, JtathifEs—, bifgd
JEEE P,

SRS, EOWIERIBTRAA B AW
“VRVURRARFGH” “mg|ed” SO

#7 O CERRIEERE RS SN
R, EEOCERLE I AA R ML B B
S5O . PPN AT, XN TR BEAA RIS 3
LRGN TRRAA BIRFR . N TR AA
PURAFT5 1T, BRI P Sk -2 A0 A 55 07
%, WA TRBEAA BIUMERZS | R shPulas.
ARSI T RIS A A B R B 5E %8
g, MHSCHRHESETE, e At KT gk
RS AA SR O AEERE I, pE—2D 3T il
1R B 18 S tH ARG AR M ARGR A N T e
RTFENA, XX EEAA HOREARES A . AL A
WFFE E AT e r e, AR N4 iR A 1 i
JER N T REIERIBITTEAA RIS .

2 W5 S R

XFEREBEFEANA TIBETE, FERTTEN G #E
REFET SRRSO, At 24 1,
FERTTAE A BEOR 2 B 1 R4 £ ety 44 2 1)
4, (PEZSTHES (2019) ) @i, JERIHTST
“HERVIBLAE ORI 28 AR 2T .« I,
RECA MBI, ARSCNERREHE SR R
FHUE B N TR BERERITFEAA . TR G JRmT
N TR RIS SR FAG DL EERL L, A0k
12019 4% 4 A S Ay (PR E S Prer
AREVAIHRIH ) (RURRAR CH3) ) hEgA
A RESUER A PIAN 2 SOTERAE STk % (H
&) P EITENLES (CCF) AR TZERIFAS
HEH AL A G L R e, B T
SXUCHITIIERENR g, i T AN[RIAHUsR a] A F-Ar
RETEH P R A SO T —E AR B AR T
SIS B S RN 1 PR,



OIHikE, R .

Jest AT LA T FE A AR S04

cor (Fa) | UL Web of {5t 445 N i th 65— L |
) SWHFE /| SciencelliRIE | TR Ja Tt Sk
%
Z
H
W
mms (R | ki fion (ET B | R T IR
\ 4 A
4t o
(REBI. 4FH%) Bty i ¢ £
B BEEREALEREE

(1) F¥ammE. T (H3) AT R
RIS A FR, M Web of Science £i#i
JE R R B AR IOk B e . k& i R 2020 4F 1 H
27 H, BRE RS 2 1990—2020 4, FR7E Hb
DX E R, A2 2 30k 49 800 F o

(2) BHEEVE. XTRZ 2 49 800 f& SCHk,
EBRZER . PPE AR SR, TR e S
J& P A R B g, BT AR L 2010—2019 4E26
—EFENL)E TAe Sk, 65145, 25,
XF 6 514 jm SCERIY 56— k4 T T L H, 1535
3793 #AEH .

(3) BofEd sk, 515 dief, xf
AT 3 793 2 AE FH N K S0 5 BRG] A 4
JE PO RO E B (. TRy s A =X
(1) (2):

K(p)=0.749\Max(p) (1)
K(g)=0.749VMax(q) (2)

K(p) R0 B iR A SCHE, BRSO
AT Kp) BIEH A BERS A A% ODAE R, Max(p)
PR KSR R 2 AR T R AR SRk K(g) 3R
EOPEE BRSPS 5, RIS AT K(g)
MFEE A BB IO AR, Max(q) Fon 5] i
IR VR RS . 205, el R S 3 5

UL b #5525 L VRS VE i O ER
A 329 A

(4) WeSEB DI EdE . Mook, R
BFER T T, HURE A5 iR 72 4R BURE 58 X 5 1 i
Difa 8o 329 2O ES B D 5 5 il 1451
B4 285 N tH-EEL R A 275 Ao XLk
BiufE Bm ARG — X L2 G, FE%
N TG, TR 1 Finidbnt AT LRI
OER B DEdE SR

BT B s, ASCH EZEAAA T
TR GER . LA 20 A AT 5T 40 = A R4k g, 45
Hiz HSCH T 0. Geit b, b &M% b
For, XU A TR REIL R 5 AA BEAT 00
5% .

e, T A SCE, M BT YEEE X
AU H N T B 40k 32 Al A 52 10 1fF 98 LA 220 A 7 A A
AT X EEHLASTE N T4 BRI 1 # RHE B2 AT
2, DABGK RS I A2

Hk, REZOER, Bt b5
SERY NV AR RS S5 4, T S5 tEs 5 — T,
TP 43 A, N BT A4 S B iRt
MUAE A S5 A A 52 S e S e, DA RO AT
1 TER MG



- WFE R -

x1 AR A EMHARRMEEBELRBERFRER

HASE R HERE
%' PSS kg P Lt L fEEEHEl ]
1 Li Ming 2= % TRHBE A S KBS BT 2011 4
TAERT
L] EELEGIRY FHHA R ] BN oAb g H e RIBLAY
2011 4F KRB R 2015 4F HRkBE A ST BT o

R, TR TARtiese, Fk
SEIAALEL | AL MZE TR, XS SO
AT T, LABEIRAML T bt N TR ek
I AATE N T BE U 2 2T 717

3 #5880

BT Rk sk R R R T
6 514 F3CHk, DAKKRSCHUA R TAL Rt (s — e
3793 %o R T A FEHRGE AT IR . sk A
s AR RAEF AT AT, ST A e
FINT 329 S 0MER o T SCKES B EEST I
BT, TR SCE . MEEVL . P
Kc . B SEEE, Wb A TR RS AL
R T ONEB SR RRE . VEB DL 20 A ST 3=
=5 TP SE , DAGEHTIE R A T RE L REIFY
DT 7 = oS e 1 510 7/l <] (1 108
Hrp, R BIRREH T 20102019 4EAE
CH ) N AR P 2308 30 LLSE—1E

R BRSO Z A YEEHLE” AR 1
BRSO PRAERIRUAG s I A SR SRR

W —1EH AU AR A < BRb AR 7
SR WA ARG 2707 A I ) By B A AR
i
31 GtFEAIZEgGEEMARZOEESEN
ik — T e s N TR BESE R I A 1Y
THOL, T T T bE ok Y 329 S0 EE AT
KIEDIEE, MWHEIMNZSH . B AR S5 AT E AL
PR HEAT T 2 —2 5001
3.1.1 MAEH
Xt 329 AL OAEF AT IR T A, B4 E
T 285 A AEE RYEN  anE 2 B, Ho B 244 A

b 85.61%, k41 N, & 1439%, Hhn&E K
Element A T. % & 2N 7] 2019 4F % #i /Y {2019 4F
SERAN TEBEAA A4S ) (Global Al talent report
2019 ) P i ER 21 AT A TR REEAR S bk
YEH R 18% Wy LLBIAHEL, Jbat N T4 pe Ll
TSRO R Lo LA 2 AR AT

otk
14%

Ttk
86%

B2 RlfEEMERSEHEE

3.1.2 RIS

1 329 A D PEE R, AN T 275 A 1E
T e ], R RS AR R AR I
HROLARWE h 1" Fomiz M EF RS 220 A LAE,
POt R 3 i, dbat A T8 e SLah it o
BOoAEE B AE RS 6~10 FE %, H 98 A, H
YOO AERS 0~5 41, A 83 Ao fidbar AT
RESEA O T A% A A R 2 6 RO 4R 1% 73 A1 78
0~10 4%, K43l 3 BAY R AT % 73 A7 7F 11~20 4
WS B 4RI 9 30 243, ENdb st A T3
RE L AL 98 O AE Bt 9 B 30~50 % i i
iRy, Hh USSR ENE, X 52RATH



OBk, R

W . b mTH A\ T BERERE BT AA IR B

120
98
100
83
~ 80
<
Ed
ﬁ 44
= 40
20
0
0~54F 6~104F 11~154F
& 3

A ST 3 K T 2 2 45 B 2o 6 B R 30~50 % Y 25 1
AL
32 tRAIZEgSEBEMARZOEENAS
i
AU B WG 34 LI EE R, 329 fif%
AR 5T EHR T 38 LA, anlEl 4 s, 23.4%
J& TR A S ERFFE AT, 13.98% J@ T e R,
10.03% J& TAt K2, 8.81% J& TALE A= i K

Jem Tl ks T 274
JemTiipe e T 456
JemRHE R T 456
JemssE ks O 456
HRLBE AR AR BT B T 517
JeErRi T A O 517

b as i R R T g 81

34
] =

16~20%F 21~254F 26~304F-

o EE R S iR 5 1 B

K2z HEATT 4 AP A OAE B 0 1 2
e 2k (56%) , i 10 frpat 8 i, Bi 20% 1y
HUHIA 80% MR%OAER , (RELT “—\ERE” .

IXSEHLATE AT U A S AN~ B i1 T i AR
RIBAME, HRREEANR, AR
FAR & R T Aa,  anrhRLBE A s AL oE i, %
JIT 3R f ST 1 B AR T AL AR LT
F M BE T B SIS, IR A R A R )

demies T 10,03

AL T S

13.98

rRRMSE Sk pFgE i T 23.40

0.00 5.00

10.00

15.00 20.00 25.00

B dite (%)

& 4

BolMEE HEERT 10 144



- WFE R -

R E SRR | RO P45 5 i S
B SRR T ™, g 90 SRR R T
ATHFFE, 2010 4FE SMOR e A Js T 8 ae ot
TEAEWIRRIE N . BLERAT . . ARIES
AR R REALAS AR BB AR AR I S = & A
FER

TR N T R R RN A 55 5 1) B e
#E 2019 41 HIE, RECH 59 FrEhisr 7 A
TR B N TR RERF T e ™, BT LA R R 7R 2
ARFNAA GRS T o HA S RIS, SRk 3
HE TN, Fan, HEREE T TRER R
1979 AP T C AT RE e ) i, BRENE
B AL R —; e 80 AR AR, T
AN RN TR MAE T “HHeARs
RG" EFRELSLKE, EAMN AR 5 &
FAAT WA B R TE RN T R B
2, RIBHARIEERFAART N ST, R
N T RemoE BB K M2 LR 2 S H AR LK
SRR BE . L EURATE 1988 AE RS T AL 56 5
WA B ERE LR E, ERIRE - EEK
A 2003 AFEAL KSR MAE T “FaERH
SEFHART AR, FEMNFHLEEI . BNl
TN B REE BALBRIHLER S 2] S A X R Y
2. KA SN IR s, (2Rl & Rk i
SIS, FRRRTEAE, 2018—2019 4, H ATR
FEVEME A KL 2012 4E88 73 16 1% P,

MMM Bk E (WLES) |, 329 AL
YEET, 65% @ TR, 32% J& TRHIFBERT, 1L 3%
BT, X S5EERA TR REAA BT )
O3AT ELBIZEAL P (EARE R A, 9 B Tk

BHIFBE T
32.52%

il ' [T

2.74% 64.74%

B 5 #ZUMEEENMERSHE

YEE A 8 MAEREI T o (Horh 6 (R J& Tl
MEMBFFERE ) L AL 1Ak A N IR A A E
AR R E N AR N TR RE Al B e 2 1 9K
i SR PR L B IEE . O EE
IAEBIERTE , ACRIERF A R B R
FRMHABEIT, IR AA AL,
33 FEAIZREMARAAHAREBRRR

&

IR A e R N R O e Y
P ASAEAB O, ASCHRIRT 6 514 b nt Rl s A
AR FE R, IR HAZ 20102014 4 F1
2015—2019 4FPiA~Bir Bedb 47 74000, ormllitdr 1
RIS ] ) L B
3.3.1 R4EAAASHT

XF 6 514 Ji SCHR H 8 DB RI A IR HE P R4 148
T, RIS B B OGN, (HE S B
B o — B Bt 78 GG R 28— BBk 4
SERTH RS . Face Recognition (TR ) |
Support Vector Machine ( FEAME S SZHem &A1) |
Neural Networks ( A T M1 2 M 2% ) | Classification
(/rZ&m)# ) | Adaptive Dynamic Programming ( H
ENBNAFA ) | Feature Selection ( FFAEIERE )
X G B iR) LR S ER . HLgs
AL RJEREY 3 AU OGO I B AL FE T
B9 410 45 . Deep Learning ( R 2% >] ) | Face
Recognition ( TH #F IR %] ) | Classification ( 432E (]
1) | Convolutional Neural Network ( FFHAIZE 2% ) |
¢ fiE ¥ £ ) . Support Vector
Machine ( JEAMES 7 H:mjEHL ) . Neural Networks
(ANT ML) | Extreme Learning Machine ( F%
BRI AL ) 45, X SR SCHR] Y #E S Sl = 2L
ar ] TR SRS ARIEE LR, RE
AL 4 NS OC
3.3.2 HIRPAXALH

OB IR 2 9 0 288 43 B 0] LA 3 A VA 40 S 2R Y
WFFE I g5 5P TE S B BUR I SE 1Y
LA, BEPGRE = 10 B e e E T AR o5
Br, R Ucinet B4R )5 (AT rTREAL , AnTEl 6.
7 7 o BT s i K IMRERAN[R] 1Y E ( Degree )
RS20 ;SR LR A AR50 19 e ) 2R B R AR A
1T ] Y ORI R

Feature Selection (



Oy, f . AT AT RESERIIESEAA AR B

Object Tracking

. - ) Support Vector Machines
Object Detection Sparse Representation

Action Recognition !
. g Feature Extraction

Face Recognition Classification

/!imensi\c-nalit}f Reduction

Semi-Supervised Learning

Vector Machine Neural Network

Support

Manifold Learning Feature Selection Adaptive Dynamic Programming

Clustering Neural Networks

Machine Learning

Data Mining

Image Segmentation

Attribute Reduction

6 2010—2014 FESKEIR LML

Graph Matching Neural N§ Optimization

Feature Extractlc-
Unsuperv |sed Leamlm
Fose Estimatio A

P Action Recognition
I:attem Recoﬂmtlc-
V |sua| Tracklnﬂ \

Dimensionality Reductlc-
Image Retrle /al y !

Adapti\'-,-'e Critic Designs

SN
Nulti-Task Learnlnq =

Ob]ect Trackm oy
rk \‘Q\‘.

5, /I’N‘Tf

2 e il Machine Learning
1, 407 B -

Collaborative Fitering N """f“ ] ﬁia' -

S 5! Reﬂressmn 1” [ \" Reinforcement Learning

Support Vector I'lachlne ;‘ |

g Computer il [mage Classification

oS- Super nised Learning

Neural PJgQ'.-'o‘rks\

Approximate;Dynamic Programming
’%Adaptive Dynamic Programming (Adp)

Social Netwo Deep Learning

Lstm

Sparse Cc|d|nr‘|

o]
RecommenderS rstems P A
& Convolutional Neural Network ™ X

Sentiment Analysis

AN ; - .
Representation Learning _ "" 3 Convolutional Neural Networks
¥ e fometics Al reature Selection

Online Learnir1r=1'”‘5'”tat"5'n i

-

FObject Detection

Feature Learning

'® Extreme Learning Machine

Ensemble Learning
¥Attribute Reduction

7 2015—2019 F xR LM%



- WFE R -

RGNS 0 M TS S AR A Pl
BLARER, AT At R U BERAR T BE R0 B
“HERTEER U BE” AT LA RS [R) RASE ) X 2 [ vh
S JR 3 O BE S T B g ) Y 36 2 R
FH Ucinet #4745 ot BE2p B, Az s 0y B2 £
LEGEE . A 2010—2014 5EH1 2015—2019 4
(I P 28 R —3, T “AEXT R B
T 50 Ll 3K I B B o B

TR B8 T i B AR X B kb B KT 4 R A G
BE, ZEHILER 20 HAR 2015—2019 4F ) A G
SR R 25 AT R (WL 7)), R SE
TR AR R B i £ T 20102014 4E1Y, (B2
LA R CG BRI, R 2015—2019 AR AR
M 3 %) e A DG ) S TR AN T 2010—2014 4E 1 %
2010—2014 4 A AR T EE £ o0 BE KT 4 1 e oG
B4 Support Vector Machine ( FEASME & 37+ [m) &

#L) . Classification ( 73ZE[A)H ) | Face Recognition
( m #B 32 B ) . Adaptive Dynamic Programming
( HiE M s A% ) . Neural Networks ( #ft 28 %)
#% ) . Dimensionality Reduction ( [# 4E ) . Sparse
Representation (#iHi# R ) . Machine Learning (L
] ), X EEOCHEE FEALE T L TR
WHER . ARTE G AT a2 A G
2015—2019 47 A AHX LR o0 BE R T 4 /Y G
B A, Deep Learning ( ¥R 2% >J ) . Adaptive
Critic Designs ([ i& L PF # % 1t ) . Dynamic
Programming ( 3 & #l %] ) . Adaptive Dynamic
Programming ( Fifi W ) Z&5#K)] ) . Optimal Control( fit
D] ), X LG RN E B S LS TR G, ]
LU SAE L N TR e ML &7 T A IFSE
TOMERAEFEAT .

BLER 2~ A N T BB A A 3 A, T

F2 BIXBRNELPOE

2010—2014 4F AT s im] FEE A o0

20152019 4 =y 5 S5t 1] B 00

KA X EROTIG . A R POE K] YR PEROTC B A R R R

Support Vector Machine 17.000 8.586 Deep Learning 49.000 7.040

Classification 13.000 6.566 Adaptive Critic Designs 39.000 5.603

Face Recognition 11.000 5.556 Dynamic Programming 33.000 4.741

Adaptive Dynamic 11.000 5.556 Ad;f:gi‘;ﬂ?ﬁ:‘gm“ 33.000 4741

Neural Networks 9.000 4.545 Optimal Control 28.000 4.023
Dimensionality Reduction 8.000 4.040
Sparse Representation 8.000 4.040
Machine Learning 8.000 4.040

TREE 2 2] W I 3T 10 AEHLA 7 ~ Uk i fe PR i) —
A CPECTA RER R 2018 ) i,
AR 2B EACE N TR REIR SOCHEREES% ) ( Deep
Learning ) . £ M %4% ( Neural Network ) . H & [
2 ( Adaptive Control ) | ffifk. ( Optimization ) 5§
ZA 071, BREAGFEART - A5 H (Yoshua
Bengio ) 7EAI 57 DAL PR R 58 K25 ( NeulPS 2019 ) |-
1 # 4% “From System 1 Deep Learning to System 2
Deep Learning” W38 TR 242 & A J5 1) B,

B + DREE 7 > IEAE RN 211 N T8 e 2% Uk

I 0] s 25 s W 1 = T 19N B = =Yl | A L O o
R B B b T A T e e F WY 3 i
—ERE PR ER A TR RERIBTIT T 1M
4 Rgi5EY

ASCHT 20102019 4EA7E ( Ha ) A T8 fBE
SR P25 R FS ORI s, X X s
RORLAS 23 A . T S, DA R i ade S R A O
FRE AT T, BB RN T REATR
KRBT IE AA EEAH AT JL HERE



Oy, f . AT AT RESERIIESEAA AR B

B, EROIEEMER T, JEaT AL
R RAL OAER A S AR A B o F . o 5
PEA L 88%, Lotk LB 14%. (HAR LLRHIF U £
PE2EF I BIR LB S, Lotk a N TR el
AHXTE NG RR, 202043 H 8 H, 1R - diE
TR AR RREC G A O L IERRRE N T e
B SR A TR R B LN T8 e
IR MRS (Women in AT) P, W78 “AI2000 %
HLRgm 23" B oo M AR EL N 9.7% .
MEARSIERZHEM S, TEAESGRYE T,
LA & 6.9%, KT 9.7% [ EFREEfEL ., x—F1
GBI T, IREZCHEREAA T R
M, ARl A . BN, A%
I T, bbb B XA A2k
FAAMUEL . A N5 2R R 2R, /5 B AR DC
B SR, Dt — AR e R A A R T

Hk, BB ZEH I TE, dbnt AL AT
FEROER L 30~50 % (i dpsids 32, KR
TR, AT Ep AR i e 30 2 5, BdL
5 AL SEREAF TR O E BB TL 30~50 %/ g
FAE, LI 205 ARITHE#F,
Al FAEEF AR A “R7 o Dbt Al
SRR TS D VE BB S B 1 80 J5 7 2EE ]
TEIA R 5], A [RIRHE T AT 2000 Fe H5200 J128 %"
Z CTHENTE” SR “Plasariod” s s s
SE—FIBE AR — . M HAETELER T Facebook Al fiff
FEBE, M “EEEROT” BRI A bR
T 251 CVPR ffHi8 308 “HhtE NS E | il
LAY ResNet Fl Faster R-CNN B 2EEIE 1T #1411
BHLALE ML 27 2] 453

PR, TERCAEED A5 5 E, HRHE A 2
BT WEREREE L AR R AL A A A R K= )
o AEESIA w2 S et (56% ) , il
YEFEPIA 2R 10 P, P76 T 80% 11
B EE, BRSBTS ™ ., Hafepis#4t
o, RARBEBMEIEADIL, e 1901—1999 4
FAFE DR 2 1 20 FEMHLE H, 60% 1 T
FE W REERARBREESS, “EL R
HOWHY ‘WL HE BHME, R R
P H I M, BTRL, BRI AN TR AE 3
RS ANA ) Z s . J3—Jrm, 4t

AR CAER 5 AR, St E R, deat Ak
BN TR REA A T RE B Z ML A T 3256 & A
W, B ke RE SR A Al s A S vl L ) ) 25
X H A 2 18 [ R MK, B T 182 98% 1Y 5 i i
WXAEE D TERIEZ AN, B . AR 550
e A 1 7 5 38 SCVE 5 He AR o A P T LA
LA U = R AR LA A T BE LRI 5T
ANA G A ZIEE s el HUsl, ek
NA WA BB

e, AUt N TR ReA4 RIS 18— i
JE AR A EPR A T RERFGE 7 1] o JEa FEREAFIE A
A REMIRE2ES] . Mg [adEhl . ik
G5 IR S N T BRI MR T

ASCH A BT AT LN — 8 B B b R St o
N TR RESTRIE A A A B IEANEIL, KA THRER
HE— S b N TR RE L RE A A K R B A1 46
1, iRt m s AR S Ak B AA 3 3l
BT AV TF R AN T A RESERA ST, DA Gy Hhffe
SN TR WA & RS, MR, AT
FAAE—E R R R . — T, AR SRR S
BRI BRI A, AL EHE NS,
FELATT B2 P B X G Al AR, RERIE
PN T BEIEREIF IS AT 55 53—, #¢
WFFE A AN LSRR Ry 20 B e AT T F9E &
BT, BdsmE G AN Jeek, ik —
B e IERIE S AA B DI B
DIIR N AR Ge bt T 6 BN T4 AR SLRR AT A A1
KRR, B

SE 0k

[1] MEiRWF5ERE, BOSS B . 2017 23k N LA BEAA 11
B[R] dbat: MERBFSERE, BOSS EHE . 2017.

[2] (7585 . #& T RHE o0 g5 s A 0], db s g
2019 (4) : 22-23.

[3] dbmt B . bt dia N TR aBAHSC A AT 4 T7 A4
B 4> [E [N/OL]. [2020-05-18]. http://ai.people.com.cn/
n1/2019/1118/c422228-31460589.html.

[4] sk . EBESEBAR G S AA 5T [D]. K.
ERRHL R, 2011,

[S] ARrife - KR . Bl RS e —— 3 3 DR
SR M. ket BSENRIE, 1979: 1-336.



- WFE R -

[6] Clark R D, Rice G A. Family constellations and eminence:
the birth orders of nobel prize winners[J]. The Journal of
Psychology, 1982, 110(2): 281-287.

[7] Stephan P E, Levin S G. Age and the Nobel prize
revisited[J]. Scientometrics, 1993, 28(3): 387-399.

(8] ERIF- . SCHRIFE (M]. dbat: BRAi, 2019:
146-148.

[9] /R R “SCI” AFHEA Bk Z M5 B 4T [J].
FIEMRTAE, 1984 (3) : 6-10.

[10] Parker J N, Lortie C, Allesina S. Characterizing a scientific
elite: the social characteristics of the most highly cited
scientists in environmental science and ecology[J].
Scientometrics, 2010, 85(1): 129-143.

[11] Parker J N, Allesina S, Lortie C J. Characterizing a
scientific elite (B): publication and citation patterns of the
most highly cited scientists in environmental science and
ecology[J]. Scientometrics, 2013, 94(2): 469-480.

[12] Laudel G. Migration currents among the scientific elite[J].
Minerva, 2005, 43(4): 377-395.

[13] BRIGES], 2R, XK &L EEREBFIEIRRAA I G
FEARDFTE——HE T 973 TR I H B R AR 4T (1]
Bl iF5E, 2011 (1) @ 44-48.

[14] Jagdrb, B . [ BLA ATURHIF L S0 & iR il
3T (7). BHF2405E, 2019 (3) : 476-483.

[15] Peters H P F, van Raan A F J. A bibliometric profile of

top-scientists a case study in chemical engineering[J].
Scientometrics, 1994, 29(1): 115-136.

[16] miE A, BEB, AL, 5. CTHREZERDIFE
(AL BERY S R [1]. TP R, 2001 (4) @ 84-91.

[17] Bk, R, EHE . LA SEEEIF R A
A BMEEEBUR 53 HT——LA 2012—2017 4EVLH54 3K [
X H RPN 2 A BB B0 9] 0], Y55
FIEH, 2018 (32) : 4.9,

(18] 7', BRIKH, XIEHE, 45 . JRIE 2 REAE Rl F
FENA R 23 3 A ST [J]. MBS SR, 2019 (3)
50-54.

[19] Yuan S, Shao Z, Wei X, et al. Science behind Al: the
evolution of trend, mobility, and collaboration[J].
Scientometrics, 2020, 124(2): 993-1 013.

[20] ELEhs, ALARE . N TR RERMUR AA R — (&
N TR R RIFAT SR ) ez = [J]. iR

Hu, 2018 (5) : 52-59.

[21] EXL, Bz, Wi, & . ARG RIA T R A
A AT —— DA B RN T RESUI R4 R ] [J].
TEHREAR, 2018 (12) & 1232-1240.

[22] @ FF . IR AR XN TR BE A A AL g B 30K
[P K ARAL TR W [J]. Lt BE 2 BesFle, 2019 (3)
66-72.

[23] Juim i, Emgah, kM, 55 Jbat N TR L
NA TR BOREHES | A XA [C). b Rl2E AR
TR P2 . B IRAATH 4 & & R s Bt IR 18 S .
et JER RO 2, 2019.

[24] AR EBHEBORBFIE O - T ECT A B R
Rt 2018[R]. Jb5T: JEfEK2E, 2018.

[25] HERFARE AL RIS , BRSO B— R T8 g
RIERFFEHL . 2019 HEDH— RN TR B A St [R].
Jent: BHERH — AN TR & g b, hEE
EHAR K IR IEREEBE | 2019.

[26] B SCHR . RT3 6 0 E S 4 A TR BRI A ORI
W—U CE B ) 0] RS B,
2012 (2) : 57-60.

[27] XIMRWE . B2 G VR w5 IR 508 30 1 RS2 R
S3H 0], MR AR, 2014 (12) ¢ 77-81.

[28] Kiser G, Mantha Y. Global Al talent report 2019[EB/OL].
(2020-01-30)[2020-06-09]. https://jfgagne.ai/talent-2019/.

[29] HERLALE A SEIFFTIT . i3S TR 4 [EB/OL). [2020-
03-08]. http://www.ia.cas.cn/gkjj/yjsjj/.

[30] &, WK . REGER A T EEERE: B, (Al
KR T (1] AR A, 2019 (3) = 90-96.

[B1] MF 5, EFT. 2019 F N TR AL FME [N]. PEIT
B, 2019-12-30.

[32] Ao, 25 K. EETAESML N i E N AME R
T LRHIEST (3. R, 2013 (2) @ 7-12.

[33] XUZE . B&PRM M (BB =) [M]. LI - k&80 iR,
g ARt A, 2019: 139,

[34] A RIRA TR BEM N —14F [J]. B RE R G4k,
2020 (1) : 187-192.

[35] B4 . AT N TR REHOR BIRTRIE A HE 3 (0],
ERGE AR, 2020 (2) @ 409-412.

[36] AMINER. AI 2000 | Women in AI[EB/OL]. [2020-03-08].

https://www.aminer.cn/women-in-ai/country.

[37] AMINER. AI 2000 A T4 i 4Bk HLAE 0 1244 [EB/
OL]. [2020-03-08]. https://www.aminer.cn/ai2000.

[38] B HIM QT s B 5 e v [ B R (T 4% % 67 )



- WFE R -

Research on International S&T Collaboration Policy Elements
in China’s STI Policies

REN Xiao-ping', YANG Yun', LI Zi-yu', YANG Fan’
(1. Department of International Evaluation and Research, National Center for Science & Technology Evaluation,
Beijing 100083;
2. School of Computer and Information Engineering, Central South University of Forestry and Technology,
Changsha 410004)

Abstract: Based on the design of international science and technology cooperation (ISTC) policy analysis
model and method, this paper cross-analyzes the ISTC elements of 96 policy documents issued in the 13th five-
year period, summarizes the types, distribution, characteristics and main contents of China’s ISTC polices, and
then puts forward policy recommendations to the formulation of China’s ISTC strategy in next period.

Key words: international science and technology cooperation; content analysis; national S&T strategy, plan

and policy; major area
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An Analysis of the Characteristics of Talents in Basic Research
on Artificial Intelligence in Beijing

FENG Wan-jing"’, XU Feng'
(1. Institute of Scientific and Technical Information of China, Beijing 100038;
2. Exchange & Development & Service Center of Science & Technology Talents of The Ministry of Science &
Technology, Beijing 100045)

Abstract: As an important area for the development of artificial intelligence in China, Beijing has the most
abundant Al talent resources in China. This paper, taking the Al talents in Beijing as the research object, aims to
reveal the status quo of domestic talents teams for basic Al research through analyzing their structures. In this
paper, the bibliometric method was used to select the core talents of basic research in the artificial intelligence
field in Beijing, and their papers, core-author structures and research topics were analyzed and studied. The
research results showed that most of the basic research talents of artificial intelligence in Beijing are concentrated
in universities and scientific research institutes, and there are few basic talents in enterprises; they are mainly
young and middle-aged males aged 30-50; and they mainly focus on research topics such as deep learning, neural
network, adaptive control, optimization, etc.

Key words: artificial intelligence; talent structure; core authors; institution distribution; co-word analysis



