Fa4 s HOW N Vol. 44 No.9
2026 £ 9 H Studies in Science of Science Sep. 2026

XEHS 1003 -2053(2026)09 - 1971 — 14

EBRRET 5 ST e AL 5 S B 32 A v ot

%= &', £’

R/ BEERFER, AT M 5106322, 7 kX F N

=4
i

(1.BHmRXFALE

wh

®E PR LR EF 211100)

O AT AR (AD) R P AR B B AR RS 1 AR O HE S BOR B R B ) B
o SR T A FFE AT BT AL BB =R AR RO SR R 20 7 % AL & Je R 7E #0 AR Y 30, 3 T % el 2
Bk R ENIRE ST, ZME s AR AL S 5 4 B AR Al A 5 45 44 L M 3T, 51 A BERTopic %! iz f 2
BF 2R 5 B R T 48 BOR 32 R 5 N A AR A3 AT O R A R - SE R AR AT - AL LA IE S A R
TR A BR AT 400385 04 B0 5 2 B 32 0, 2R S8 40 AT EL R G A AR AE 5 b s R R AP R E L R 22
HEKFHPLRIR L, BFSE R I, AL U L 23 AR & R WA B EA - WE R 8, 2 LR 3t
SRR NS SRR A IR I RR AR R AL R B B B e R - A R G b LR Y B 2R B 4 KCOF
B P ESHIEN RS - RGP HE” (KE) 5L 5 T - BORBE G R (hE) W38 M8 pr A 1E
B AN SRIERE T m RN EE R, EEMNE A BRR S Z oo, o E s e S5
S, MR ER TG & AL BUOLH | 58 4 1 RHE S S BOR g i, L sk T AL G
BRI ARE T 5 RGO I DF5AT B T IRAE ST AT B5 22 B0 J0 R 28 7 A e afk R0 A A B A, O R ATAN b
LR T R BB E B T 5 F R
K N TR GE B 2E R EAR G R P e g
th B 432 . TP18;G301 ;G353 X HRFRIRAD A

2025 4F 4 H iV B e A R BUR R
R S R ) N BE (AD) AR 8 51 U8 — S B
B A Al Y S R BR  IR 2 R N SRR
PRI AL B A BREH L T A 00 i S BE
4 BRA BT RS R L TR 20 5 e [ KR RS R A
(ABR AT BT IR BUIR 5 2025) WoR, 2Bk 3E 4 2 9
5 P I R e A SRy, SR L 77. 97 gy Ja A ER AR
—, HE 58.01 43 HEA BB ., A ERRBIA R A
I T TR AGE Y A2 5 40 0, PR RE 22 M 4 /) 56
B HOR € T (i Ae 38 P ——>2R AL 17 30 11 4))
( Winning the Race: American’s Al Action Plan) , B
BB 1 08 B v 0 R B o g, 0 R 36 R AR 42 BR AT
GUR I F A

AL PR R T Y G BEAE T H B A B i TR
AA o NIRRT B e TR ALEL 2 B4R
Je AW W PRAE MR AL IR AARIE 22
B2 X Ia) & i, ik ok o Al i 27 BE Rl BT
B2, PHRIE R AL R I A TR M. 2024 4F

I 5 B #5:2025 - 06 - 18 ;1€ [E] H #§ :2025 - 08 - 14
HEEWMAB . B SR %34 F F0 H (25CKX029)

W DLURA S 2 S B R T AT A GRS 2 B
UEFCRE 2R AH T RE . S AT AT WSS AE SR
55 PR JZ T IBCR PR R | (EUG FG B 2 B AL BIL ] T
3R AR 25 RT3 [ R H: R A %t e = i 4 W B 5
“HORFE”, A A R0 AL B 2 B K OH 3
A SR b LA S AR, o O R
Ay 5 ] A R

ST ASCRERIRUE T AL BB 22 BT 5T
FRGEHHI AL BB B A 20 i R AR AR, O
IR S 1 2 T A 5 S R R R B A 22 S
FARBNHLE . A SCHE T AL (9 85 4 BB 0 5%, IR
foxd s 2 BRI RUAR &R A AR S BIERD S 22 5] J 4k
AUR BB T AUREA T it EES%

1 CHEREER

1.1 Al MRS
AT F5RE 58 B4 B PO | n) AR DL AL G A

TEEM N 25 (1993 -) , 5 BI#H#R 1 E - mail: cjiangl9@ fudan. edu. cn, 2 (2004 - ) %, W-EWF 54,



- 1972 - B2

44 &

RPATIE AT 5 LR S, 20 4 50 45
FORLE , e H Ik R 22 W S WU, AT B & R —17]
ST 2ERE, AL BAT B2 B A M 38 I AR g
FVEREE DY S LR E ) A RIE A T
PUISE S Z A F 7 ) X SR BE 45 A & e X
FHE.AE S B AT HE R,
1.2 Al BERHR

ATFER TR DLRL 22 10 20 3, Bl & 0 B 28 W&
Bl ¥ %2 2R e Mok, BABE%FHE
fIELCT BRAT RIF 5 3 0 5 A AN T . — 2 T () S B
BT, SR E AT R 50k At T 4%
TF U AR U R A TR OGTE AT N R 4 A A Ak
BLT, ZERR AL Sl o A7t AR HT 3 B
iU S A AR L R A B A G T R
TRBNRFAE , (EAN A5 B8 72 22 W5 | S b Z
1.3 AITBEHR

FAOCHIF G 32 B JE T L F BhH SOk i Bk £
KBS M L A 5 SCEk T Y A kL 4
4 CiteSpace % Af M1k T 2 ¥4 #5033l
S EE R R S ST RGOS . R, W)z 32 A Bibliomet-
vic 3AT | 578 R IE A LDA BT DTM A
RIS Gy R AT RRIFSE RV A Bh B AR K
F U R A

i b B RS R TE AL B A B R A 5 A

K JEASH AT LA BE S LB SR B AIE . B
TF LA L, Z2 KO T AT X H Al U TR
R AR AT A A B 2 B PR 5 4 B 3 A 5 s ) 20 A
D7k b ARG R 7 VR N ER % A B, R 4 s HLAR Y
AR R Sl 4 AU IL ) B B0 25 T AR B 5 3 1 AL
il b A AT AR AT R R RS (R A D N B 2
BHX — AR BRI 2 R A 3 L 22 57
BT A SO — Rl S BERTopic BRI 22
Bttt - BER S8 B 28 6 0 M HE 2R, B =4 17U
AT 5 2 B S, O DA 2 RBUSE B2 RPN 7 O 4 32 0 B 4
BROMN AR, OB 3645 A 5 1985 2 B 32
JRRL T 3 A S UK S AL, O BRAR AT I 5 A R RTR
A R W o O S T S S I R B Al

2 BFEREIT

2.1 HARAZE

BERTopic & fill & BERT i X A5 ¢ - TF -
IDF A AL 1 S 3k 5 8 AR 7 5 2, A% LDA |
NMF 255 GeAse 7 18 SCHR iR | SR R0 T 3 M i
i g Oy R AL, HATZ k)2 T
ARIEE R AT, BT R 2B E R R
AU P, SRR AT 5 2R AN AL A BL A SO
TR ol U R BRI (1)

|
|
|
|
|
|
|
|
|
|
|
|
|

Bl 1 3T BERTopic BRI AL 854 BHRAE 2 BT HE 42

Framework for interdisciplinary analysis of Al based on the BERTopic model

Figure 1



B A RO 5 P G 0T [ - AL B s B M R

- 1973 -

BrBe 1. E-H B, Bk, ok B %% Sen-
tence Transformer *ﬁﬂ 4%‘ i/K\J i ﬁgj E éﬁ ﬁg’ i‘j ig S( m
iy HOW, G f UMAP X ) o [ 4k, O R 1 HDB-
SCAN H ik #EAT I LR |5, 5T ¢ - TF -
IDF $2& B 3= 330 5 fF 3], R Al MMR 8 % i 1k %
B

BrBe 2. F 80Tk, A5 B i A S 3 AR
ROPA B EUE (X 1), B, W AR XA LR (5K
)BT B M T, 5w M T, WiE SCHARIEE,
Wn R4 R E A Z, 5B R 2, 19 L
PR kAR (X 3) .

Entropy(T) = =K Y, :”_IP( W./T)InP(W./T)

(1)
Horp K HIH AL 8, P(W./T) iR W, 1
T T AR m iR R,
T - T

CS(T,,T - S St T -
. T) AR

DA SRRCALSY

JE iy JE 0y

Ho X 5 vl h 38 T, f T, gy e skia

(2)

Zt
threshold = — (3)
Zi

BB 3 B eE R L, SRR R i
F AR TEAEA R B 52 e ) 25 JOR B B T 48
B 4) RAE, RHEER Ty A T I 2% % N
2 EE (3X5) iy i 2E B ] P IR A

TI = d x log tf (4)

2L
N(N -1) (3)

o d g F R RIE, of A e SCEk B, N
SRR L R IEIE R,

B BE 4B 2 B T R, TR S A i
B SR AEE A i (R 6) . AW I(KT)
T SCHREC(N) BB IR (C) 5 i 50 e
SCHIL(Q) ™, AME (R 8) ik A A TR
S50 e A T S 25

Network Density =

0 = Y Num (1) x 0" (6)
k=1

ot Num, (1) 90 B y 0 0 @ SCHREC, 07 &
AEASAE ) W, % 0 ¢ 0 Sk

@ TR AT AR d2 R A R

AIl, =0.4+N, +0.4-C, +0.2 - (, (7)

Hb, N, C, 0 WirEEtr, i &m0

4o Aoy = Al (8)
max (Al ,All,)
2.2 HERNE&ERSH
ARHWFFELL Web of Science( WoS) 5w IR | v kE
B IS BRI 2 2024 4E 12 J1 31 H, BRK
WA FE P 2L . — =B % AT JR B3 A0 S F 57 20
0 0 v A O Ry RS A A E (AN AR
ATJRBEY 5 (18 OSTP( E K Al WF & & w1141y
e 5 B CBr— RN T8 RE R R LRI ) SR,
PRBOCHER , WEK RN TS = (“artificial intelli-

gence * ° OR “machine learn * 7 OR “deep learn * ”

OR “neural network * 7 OR “computer vision * 7 OR

“language model 7 OR “ natural language process

*7) ARBUWI 4R SCHR 833,182 F .

PERCHE T 18 1, S DR UE BSO8R P B B 3R
PE A SCR R WoS #2204 P Y “ Computer Science,
Artificial Intelligence” 2 5l , 0 15 SC#K 104,448 FF .
i — P BRI T Ui SR AR Article, 5 B 5T
BRI 5 0L, B = 5] SCaH 2 il ok, AR
90,212 f& . Bl 5, R BN T & 95 3 i 47 A T
e, I 89,448 F A BUCCHR T b

HE— 2B AL DF SR 34 5 %R R R IR L 3,
2010 - 2024 4F AL BF 58 LIAE 1 18. 049% 5 v 52 ¥ 45
BPIGK BT WoS 2~ FF M 30 34 & 35 4, 48
HEBRAL 1.30% IR T SCHR A B2, X R W] AL 5
FRM R EERIAE DA BRI B G ik
B 2R R

3 BIR&ER

3.1 AIFFREMIBE

i# if BERTopic £ 9] $EHL 222 4~ 42 Jm) 70,
SETEE NS E, A TRERELRM e - TF -
IDF S3L M 65 4 )m BV, K 2 EaRHT 9 4
TR TTHRAT 5 Y B IR, Bl Bl 8 A O UK R
245 K% 2010 - 2024 X158 5 A B B, $2 LA B



- 1974 -

44 &

Bedal, T BN R AR B R R R SR

(min_ cluster_ size =5, min_ samples =5) L) B IR

S ROE 1 B AR SR RO K R AT
ST B9 AR A bk

Topic 0 Topic 1 Topic 2
heavy metals flood risk emergency rescue
health risk flood disaster disaster relief
ecological risk disaster risk multi objective
pb zn| climate change optimization model

mg kg natural disaster emergency response f
0 0010 0 0.005 0010 00003 0005 0007
Topic 3 Topic 4
surface water unmanned aerial ms
personal care products remole sensing f liquid chromatography
care products aerial vehicles tandem mass
personal care unmanned aerial vehicles mass spectrometry
occurrence distribution emergency communication tandem mass spectrometry
0 0 0.005 0.010 0 0.005 0.010 0.015

Topic 6 Topic 7 Topic 8
polyeyelic aromatic risk assessment public health
polyeyelic aromatic hydrocarbons venous thromboembolism covid pandemic
aromatic hydrocarbons thromboembolism vte health emergency
hydrocarbons pahs risk assessment model public health emergency
aromatic hydrocarbons pahs breast cancer coronavirus disease

0.010 0.020 0.030 0 0.005 0.010 0 5
B2 HiLA4 )RR ¢ - TF - IDF SMERHT 5 #71E

Figure 2 Top 5 terms by ¢ — TF - IDF score for each of the first nine global topics

x1 EMERTABRBENE
Table 1 Number and validity of topics at each stage

B Bt I [H] SCHREL B B £ A Ry ek ERMAHOR
1 2010 -2012 5,422 65 28 43.08%
2 2013 -2015 6,805 84 43 51.19%

3 2016 -2018 10,452 101 59 58.42%
4 2019 -2021 23,735 226 116 51.33%
5 2022 -2024 43,034 346 164 47.40%

3.2 AIHRFBITIE

Ve B (I T X485 (0. 2353) #4930 4> = 4k
i LREERAA N SR EE, SAEERSIE
SCHMBLEE , 3T 530 B B 3= 1 5 4 J) 3 R0 D e B8 ({1
}0.0732) , FREA M B £, F 1R ARE
R 43.08% TH 5 47.40% ,ZH M B E 54 R
HIRR R — SR SR AT IR 9 IE B U R E 17 &
G,
3.3 AIARMBZERERIRS

(1) T 2RI BN AT 522 FHIF 5T FR1E

R Z IR BT (3R 2) KU 852 AR
5 3CHK /2 2 BE IE AH O¢ (Pearson 1 = 0. 68, p <
0.001) ,fH SCRRKIAE AR 22 2,000 fF J5 TT 3 88 2%

S8 SUAFAE I PR 6 U6

K 3 IR 30 >4 Jm) B F R 2 R PE AR R
TEQNTR 55— BEAR BK 3l i 22 Bk b A 52 B ph o st
SERN W (BB 1 -2) , IRIE¥ I sh Z %R
X, N topic #1 (AT HIRH]) HwEF RN 17 P
JEF] 25 4~ CNN H AR iz I FH B 7 5 AR 8 Bk 45 4
B, SRYHUN (B B3 —4)  TERE LR SRR R
PR S E A, B0 opic #4 (AT f# B AL) TI A
38.80 BKFF % 84.50, Al [n] /] ¥k | 4x Al 45 S0 3805 43 B
X A8 355 DA B 2 T SR g, 3 X Y (B B
5) , RERIFE ARG L 2#FEEA, W topic #8 (ML
BRI ) 40 8 22 25 25 FF, N T8 BE 5 A R BL 2%
St TREAE Tl A &



559 % B REROLEF S P O TT B AT S B 3R - 1975 -

B UTILEACEA Z 4RI AR AE, MBS 28 65.93, EMUMIN S WA RMEH L, fails el
PEPE], SCHR G5 500 R J5 95% £ TI#E 60, BF5E  BhlA], e 15 #E 3 topic #38 (M0 #2455 8 E A I )
Prakfe dtA R . BEIREAE R URE], W0 topic #0( TI A 3.8 MG 2 68. 1, % K F e ik 22 BL IR 3l LA S 3
MR 2K HERE R GE) kIS 1,980 R, TLH  FORRBL,

*k2 ANEREIAEZHEEEY
Table 2 Diversity index of valid global topics

F TI L F TI R
#® 108.20 2,406 #6 79.05 1,966
#1 106.32 2,689 #3 77.12 2,254
#4 99.04 2,002 #22 75.47 1,044
#5 95.62 1,983 #41 75.17 608
#10 93.80 1,716 #38 73.15 651
#15 92.00 1,487 #39 73.01 643
#11 90.02 1,640 #40 69.62 609
#18 88.38 1,116 #36 68.24 697
#19 88.12 1,093 #52 61.33 464
#1 85.63 1,965 #44 57.60 553
#3 85.53 1,948 #50 56.68 500
#16 84.67 1,368 #12 54.44 1,593
#14 82.54 1,495 #34 51.51 727
#17 80.75 1,276 #28 41.35 898
#0 79.19 2,773 #61 37.05 295
90
80
70
60
g
ﬁw
& 40
30
20
10
02010-2012 2013-2015 2016-2018 2019-2021 2022-2024

BBt
me= TopicO Topic4 me= Topic8 we= Topicl4 Topic18mes= Topic34=ew Topic40 =e Topic50
= Topicl =e Topic5 =e TopiclQ = Topicl5 Topicl9 =e Topic36=e Topic4]=e= Topic52
wom Topic2 wem= TopicO mem Topicl ] wew= Topicl6me= Topic22=e= Topic38me= Topic44 =e Topic6l
= Topic3 =e Topic7 =e Topicl2 = Topicl7 =e Topic28 =e Topic39

B3 2B BA R U B SR

Figure 3 Disciplinary diversity of global topics at each stage
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Table 3 China and US contributions to Al interdisciplinary topics

R ¥wsIE B 10% 3¢ 1L 5] ATL{E
5 R ZET
i e i ESE| i % H URE| ESE|
#0 1,785 155 13.64 28.16 7.84% 16.77% 0.69 0.87 -0.21
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#10 775 99 31.42 41.52 9.81% 15.15% 0.83 0.88 -0.05
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Global perspectives and the Sino — US AI landscape::
Interdisciplinary topic identification and evolution
JIANG Chun', HE Xing’

(1. School of Public Administration and Emergency Management, Jinan University, Guangzhou 510632, China;
2. School of Public Administration, Hohai University, Nanjing 211100, China)

Abstract; Against the backdrop of rapid advances in artificial intelligence ( A1) and the accelerating reshaping of the global technologi-
cal competition landscape, interdisciplinary integration has increasingly become a critical driver of technological breakthroughs and
knowledge innovation. Particularly amid intensifying Sino — American technological rivalry, comparing the differences in Al interdisci-
plinary knowledge integration paths across countries is of significant practical relevance for optimizing innovation strategies and enhan-
cing competitive resilience. However, existing studies have predominantly focused on Al theory development, technological innovation,
and overall trends, with relatively limited systematic exploration of Al’ s interdisciplinary knowledge system and its evolutionary mecha-
nisms. This gap partially constrains understanding of the intrinsic patterns of Al development and, consequently, limits the ability to
seize strategic initiative.

This study draws on the Web of Science (WoS) database, selecting 89,448 valid publications up to December 31, 2024, and
constructs an integrated research framework encompassing “topic identification - structural analysis - mechanism comparison”.
First, employing the BERTopic modeling method, the study identifies representative interdisciplinary topics in Al and characterizes
their features in terms of knowledge sources, integration depth, and structural types by introducing disciplinary diversity and cohesion
indicators. Second, by analyzing changes in topic intensity and content evolution, it reveals the evolutionary paths and coupling pat-
terns of interdisciplinary knowledge across different stages. Finally, using the United States and China as comparative cases, the study
examines differences in topic distribution, structural patterns, and driving mechanisms, exploring how institutional logic, organizational
forms, and resource allocation shape interdisciplinary integration.

The findings indicate that the Al field has formed a complex interdisciplinary knowledge system composed of 23 heterogeneous top-
ics, with significant variation across topics in disciplinary sources, integration depth, and structural complexity, displaying a combina-
tion of parallel paradigms, heterogeneous integration, and structural coupling. The evolution of interdisciplinary knowledge typically fol-
lows a cyclical process, progressing from the introduction of heterogeneous elements to the integration of methodological paradigms and
the differentiation of new subfields, with coupling realized through multi — layered nested coordination between core and interface disci-
plines. International comparison shows that the U. S. emphasizes paradigm — driven, system — level diffusion, relying on open collabo-
ration and multi — actor participation to promote parallel exploration across multiple directions, whereas China exhibits an engineering -
and application — driven pattern, emphasizing concentrated resource mobilization and rapid integration, resulting in goal — focused and
outcome — oriented pathways. These mechanistic differences not only influence the pace and direction of knowledge evolution but also
shape each country’s relative advantages in frontier leadership and applied breakthroughs.

The study proposes high — level strategic directions for enhancing China’ s interdisciplinary integration capacity and systemic inno-
vation resilience in Al, including the development of heterogeneous coupling platforms, optimization of project and collaboration mecha-
nisms, and the cultivation of interface discipline ecosystems. The research systematically extends the characterization of interdiscipli-
nary knowledge structures, the identification of evolutionary paths, and comparative analysis of U. S. and Chinese mechanisms, offering
a generalizable analytical framework and methodological approach. It deepens understanding of the patterns and mechanisms of interdis-
ciplinary integration in Al and provides a novel theoretical perspective for studying the complexity of technological convergence. By elu-
cidating cross — national differences in interdisciplinary innovation paths and driving logics, the study provides scholarly support and
practical guidance for formulating forward — looking Al development strategies and strenthening competitiveness global technological
competition.

Key words: artificial intelligence; interdisciplinarity; topic modeling; topic evolution; China — US competition



