RICH MEDIA KNOWLEDGE SERVICE  IRERLERL S31ptaY: =

doi:10.3772/j.issn.2095-915x.2021.04.001

PR SO R a8 Rk b

RN FrigRISE

_L\)L E?ﬁ—{ E:%?ﬁ—jﬂw | ( %ﬂ?ﬁ&;)
RS
(0sID)

WAk K

1. INAHEEEIE=FR X 430072;
2. BRI FERABHEL SINRRSESSLIRE k5 100038;
3. N AKZEPEIRERALIEH e 0 i) 430072

B{E: [ B/ BY ] AUEREEZAIURNT 7 FRZZ XA T ERRBNFE, XIFE—2m
AN ERFTADTEE —ENEN, [ 5/ 312 | AXELERBSITDITHEMEEHE. AX
SURZHESMBRT TS, #—SRIFFNIXFAENITSLHENEHE; AEEHE
FRE T EDITERIRZ XA T ERNR NS LA R BRSNS, [ SR/ E18 ]
SLINEREKE: BIMEHIANE. (FEHE. RPESIMBEHEIBHLEK,; FaiMEBRFRZ N
BRERNR, RYEFEMESHZEETREAMEERNZ2IRER LFHES; EF<aie, F
IE#L (average degree ) . BEFRZL (convergence ) . &bl ( transitivity ) IEFMEIIZIUERIZE;
B, =HXRESITH 3 DESHFEZRZEFIEN, FRFHERENNRERZER TSR,
XEIE: FRIRN; #rES; PubMed; EFEESE

PEDES: G35

The Characteristics Analysis of Emerging Topic Identification from

Interdisciplinary Perspective A Case Study of Medical Informatics

YANG Jinging"*® ZHANG Li'

ESWE & EEF RN AAL SRR S TS S BOL S E ¢ 2R 5 b R BB TR % S RN K A i
(ZD2020/09-02 )

EE@N &k (1991-) , A, W7 hEdEgEE, S48 5K%, E-mail: jing yang@163.com; 5K 71 (1992-) , i+
Az, WFRITIOERERE, 5 B3R S .

SIFtEEC BEK, 3K SR XA T H R GIRHE AT — DI 2A R RS0 (0] HRIAR |, 2021, 7(4): 3-12.

TECHNOLOGY INTELLIGENCE ENGINEERING
2021 - 575 - H 48



=g -K 8 1R Sl RICH MEDIA KNOWLEDGE SERVICE \

doi:10.3772/j.issn.2095-915x.2021.04.001

1. School of Information Management, Wuhan University, Wuhan 430072, China;

2. Key Laboratory of Rich-media Knowledge Organization and Service of Digital Publishing Content, Beijing 100038,
China;

3. National Demonstration Center for Experimental Library and Information Science Education, Wuhan University, Wuhan
430072, China

Abstract: [Objective/ Significance] This paper explores the characteristics of emerging topics identification from the
interdisciplinary perspective with medical informatics as an example, which has some significance for further emerging
interdisciplinary topic analysis. [Methods/Process] This paper first employs statistical analysis to analyze the number of authors,
publications, and funding programs over time to further verify the applicability of the conventional measurement dimensions
of cross-disciplinary topics; and then utilizes a complex network approach to analyze the new features of cross-fertilization and
potential network dynamics of emerging topics from a cross-disciplinary perspective. [Results /Conclusions] The experimental
results show that: the number of articles, authors, and funding projects of regular features are increasing exponentially; the cross-
fertilization of disciplines is faster in the pre-emergence stage, and the percentage of medical topic terms in the average article
is decreasing significantly while information science is increasing rapidly; in the pre-emergence stage, the average degree,
convergence coefficient, and transitivity are increasing. At the same time, the number of subgraphs with 3-sided combinations
in the tripartite relational group analysis increased year by year, and the closeness of subject word pairs in different disciplines
increased significantly.

Keywords: Interdisciplinary; emerging topic; PubMed; medical informatics

2|= SRR T A . B . R R AL T

S, AT AR P, I DNA
SR S BRI T H e R 4
FERET 55 T-HE W 00 BT R4 1 WA o
A, SRR SRR R A HIZ
BRI BHETII A TR, M SR O35,

PR BT, 2R X RS —
H LR BHE QU BIBRAE . St L, 2
P O A RO AR I AR . 28 S8 4T A 25
& REAHIEBZENARBL Y BAE 100 Z4EH],

oN i3 U w1 R B L S NI B
FHAE CHRARER ) IEFHHIE i B H]
TEEYR R ETET o BERER R RIX—
TR B SCIE, B0 Y B E TR
TAEYEEE, YRS IR R R B
T oYY, RAEEYE. B
F R I W, SRR NS i
GeERt R IR, IR E RIS RV E RS,
ENVEE IR Y

R R R B NTERRE) 10 AN

TECHNOLOGY INTELLIGENCE ENGINEERING

004 EEIP s

SeIHWEICTTIE, SORMPRR) R, AL
W SR I 2 e BTN, o — A
FHIUE & R 2 R AR . BORAITT i
BB B 55—~ RO R U, 7 AR
A o ) AR R AR TR BT R . 2R
SRR ZHORES SRS AN I A B B
. BRSSPl SR X
EAFIER AR B R, A AR ) B
WAk, PR TPt B, —A~
FHOIE B AR T DA B £ b



FRRYRAE AR ERRWFED T —UAEFEEF 4

THE CHARACTERISTICS ANALYSIS OF EMERGING TOPIC IDENTIFICATION FROM INTERDISCIPLINARY PERSPECTIVE

ARSI, 5 J A T A SR R 2R Y
HOLERH Y (R B, SR AE SRl
2 ERUE B WAESRBN 112 — o RN TS
F R BURFAEA R T SE TR R
R AL, BEm Al 515 5 E K AR R
HSRHITEIT o

VIAEF BRI JT IR 1 #%
RERETH bR, FRaARRScRE Y gl
PEERCR ", FEESRraL Y TR
G R A M PRIERR R . Xl 2 4E
PEMAS R & T SR SRR B I B BE ERR 8 bR
i aprgr P E R R AR AR
PHCCHRAMIBIFIE %, ARBUHAE SUZ T )7
TEFERE TR s . PRI U FERPE TS0 g
HFTIE S 3R B A A U EA
R SERE b, ARk A SRR 2 2 BHH BAE H
MR B, AP TR XA
ISR AU A A AIE A B R AT 22
A8 A S AR % R EALARAE, A%
SRR SR R

] pubmed.Aticle

PMID INT p

_] pubmed.Meshheading ¥

Year VARCHAR(45)
@ Descriptor_DescriptorUl INT yy

——ACASE STUDY OF MEDICAL INFORMATICS

ik

1 tARE

1.1 EUERR

AR ICRA B2 P A SRR I B A
B ( Medical informatics ) /EMIFFEAT S . BHE,
EHLIR R SU= ( ‘Medical informatics’ ) M
web of science HHJE HOIREEE 45 2 55T 7
I 58601 Zkicsk, i )k T 2019 4F 12
H 31 Ho HiR, %)E3) MeSH il £ & Hi 3£ [#
7 5T % R 2 B HiP SEI BT A
), HCR I B R R R B —E R
S VEFEURE, R E e SR
AEFIBRIE I 3204 B TS F-F T 45 R0 T
JEE o KR SR S PTG 21 PubMed i %
XS T 54634 R0k, S ICRE) 93.2%,
BRI oo, T 32 E E L B E A
Aii i) MeSH ERUA K, I7RAG 27336 4> F 1A
( Topic descriptors ) VE A SEguid F v T R,
SERIY AR RN 1 R

"] pubmed.NIH_PubMed ¥

PMID INT iH i PLID INT
» DescriptorName VARCHAR(45) oy | | v | g "

| | » PMID VARCHAR(45) an
» DescriptorUl VARCHAR(45) 1 | PRIMARY | PI N VARCHAR(45)

- _Name
@ Aticle_PMID INT ny fk_Aticle_Descriptorl_idx 2 Aticle PMID INT
@ Descriptor_DescriptorUI1 INT yy + - "
I—
> -
: | 4
| pubmed.Descriptor v

DescriptorUl INT y
» DescriptorName VARCHAR(45) n

 DateCreated VARCHAR(45) ny

B 1 K EIRETER]

TECHNOLOGY INTELLIGENCE ENGINEERING
2021 - 575 - H 48



=g -K 8 1R Sl RICH MEDIA KNOWLEDGE SERVICE

\

& 1 th 3 Aticle 18 SCBR— BT &R 15 B
DNSCERIE— i, b, HHRRINHE), RS,
% MeSHheading £ & SCHRME — 4w i, Mesh F*
SR T K 24 FR. 76 NIH PubMed 41, 2 Lk e
—4iht . WH gD . WH AR

1.2 KB

ASCNPHECSCHRAMIRFAE &, 455778
X BEGME ARSI IHFIE, fEBISE
THUE BRI TT I Mt RS S T8
2% FRI U AEA 2 SRS, A RLIR
HHE B A TP LA, &l 2 P, 52
FHEE LA T 0% RO AE B PR R R 2
SEAEH RUVE ST SRR AR R T R B R L
SR RS SR A R P B OB AL
P, ASSCHWETE T L T MRS E bR &
Jiik, THATEHEIE AR S A T R sh 25
TR TR

(1) WM ETT%

FHECTIRY ML TR R EAY
FIFEEYE, —ROER AT  RATE], bR

doi:10.3772/j.issn.2095-915x.2021.04.001

AL SR TEBIEA B IR AR R
R W51 EEEGR . SR oL A
TR TR AR OCERRE . ARYESE
BB L, AR SCREL T BT FRAR PR & SR
VEESR . TR H ORI R TE B
PSS He e S . YA, A3
MU Z TS U 5 AR PRI T DD B e i)
BT, KA R R BRI .

(2) Woshasit =TTk

SRS Y N SR B AN R 2 BRI ) AH
HEHESME ", RN SRR
JERY R . PR, SRR A L
AR —RAFAES SR R BER AR IR AR,
HHRLE B TT IR RS 1 04T | 5 I SCR & 204
VEESEMLAE T . RSB S . X h
I ERANASE S, A BB E R B 2
Sttt TANRARNE . I8R5 3R AR 2
—E T ZRAR 1, S R N A R A 4
BKF, LL MeSH 2883 4715 b it i 3k B
W2, FFLLRIZE A B BRI E A SR
T P T H AL I R 45 B 2 BSARRAIE

St » FFEAM AT » s
H R 1) TN
SRR
(= .}
MeSH il 3'6 Geitorik
b
ScipshippiE L R
8 * » 28 SR ETRAE SRR
Web of science  PubMed 2% 4371

2% 2 R

T BN ZIFAIE

B2 HRAZE

TECHNOLOGY INTELLIGENCE ENGINEERING
2021 - EB75 - E4 8



FRRYRAE AR ERRWFED T —UAEFEEF 4

THE CHARACTERISTICS ANALYSIS OF EMERGING TOPIC IDENTIFICATION FROM INTERDISCIPLINARY PERSPECTIVE

BN 2, ARSCAESCHRMIEF IEZE 12 H]
Gt o TR EE SR RSCR DU B
GO H BEAT T AT, AR B AR AELE
it 7B R G1E BRI I A S A R
B BT AR 28 32 ] et SE BRI . A
RN AFE AT EZARYE R ML T H R bRok
IR IR A ) B

2 SEEREZERSR

IRAEWE I TT SN RS AR #T
HoE . IR BRI AE A 2 P S LB E
5L AL SO BN 1 I A T A B2
LA B FRURFE AT .

——ACASE STUDY OF MEDICAL INFORMATICS

2.1 BBSERIMEBFAES T

SR Y SREa € i S P W N € 731
UL L SR 5 R IAR VR R LGE, %
PRI TR) 5 R 1973-2019 4R, kSR GRS
BEHEA T 3, & 4 FR.

BEAb, ARURSEE fE B PubMed i AR
SCHRIY SRS I H A A5 32 i) B 22
FRERIEZ —. FIBBIFEERRLHE, BT
ORIETE S 200 H B B &, < 52 50 i fil ;g
R b T B H BERH S, ORI R A U B
RRAETERBUE ) NTH ( National Institutes of
Health ) %% WiEE &0 HAE RS R, DimfSe
T AT B 2245 B3R NIH 2495 B i,
miE 5 s

20000 , authors
18000
—A— authorg  -------- 5,

16000 authors 5%{ (authors)

14000

12000 - y=8E-107e"

: R>=0.8389

10000

8000

6000

4000

2000
0 Attty >
N v >~ N —w N VN I — N V- =NV~ NN O
o o000 X0 X0 DN DD OO
(o)W e e e e e e e e e Ml e e e N o N ol = oS O O O O
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ [o\ N\ NN o\ NN o I o\ I o\ BN o I o BN o\ B o\ |

3 KXEBEHBNMT

Hr & — B LORERAR AL st — %€ XL,
AR SRS TR B AT AR B A mT A Ay > 32 A
WAELLIRE . A SCIA R % 15 15 3 e 40U
ey, i Bl S B 1 O Y A5 IR AR T R Ak
TRz B2 TER, ST B

AR H TG BLGE W oHT2% 5 h B 552 45
SRR MU, S % SRR PR AEAFIE A 1
FHEGECRI 55155 . AR EMAFESE 17
IR E R A S R (S

BE 25 X — R WSR N Ta) 2 1987 4F.

TECHNOLOGY INTELLIGENCE ENGINEERING

LI T



=y /-8y I R =l RICH MEDIA KNOWLEDGE SERVICE

\

MR g, VEEEE D R R4
SRR LUR B, 1987 4EZ IR EE2A(E 8
R NPT ECR SR AE , £E 1987 4EZ AT
— BT N R SCRAWERE R O A4 1979 4B

5,000,

i H
HX—F

4,500 —a— publications
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

doi:10.3772/j.issn.2095-915x.2021.04.001

BT — RIS, H 1985 SEE W I 43 TR
B ETH ., HmitbelH, &30, EEEEL
T e W 4001 H 55 AMHURHAE w] LLVE A3 B H
SEEAFRRR RS A A T B R

publications

F5%(publications)

L y=2E-93eM
R =0.8104

1977 g

04
o
o~
=)}
—

— e e e e e e

— o = = —

2007

— O v
S o 2
oS O O
[ BN o BN

4 (FEHEEH DT

1200

1000

800

y= ZE_83eO.0979x
R*=0.7965

A projects

8% (projects)

600
400
200
ohad” >
£ 2838238222288z % s 8
D T e e > Y <  E oS B o ' SS RSN IS B S B o
H ZBE ST E BHE T
22 ERRNESEEDH BT SCHR v B 2 2 S R R R A 8. 2% 3] i)
o3 A1 5 356 R R S Wi 2= B 3 AR SRS

= 2245 B et B2 24 A BB A2 b &
ey, HARERERAS X EE Y, BT
AR JET PubMed %045 %, EHBI ST

TECHNOLOGY INTELLIGENCE ENGINEERING

008 P

PubMed 47 72 o () SCHR A 25 B 3 ] 32 LR E
F MeSH ¥, HFFENH A-Z 16 R,



THE CHARACTERISTICS ANALYS

H AP Disease ) AT 5245%) (Chemicals

and Drugs) #ESERHMERC T8, MR,
ARSI R EL T . ALY TS 2

R F A L 251015 BB (Information

Science ) fE M HIXIR . EHE LT ITE

12,

—A— R
10

YA TR ERR B ED T —LUUEFEEF I
IS OF EMERGING TOPIC IDENTIFICATION FROM INTERDISCIPLINARY PERSPECTIVE
——ACASE STUDY OF MEDICAL INFORMATICS

PobRiE R, ARG TR B R AE R R

Kb, BAERRE RS TSR
(1) JEH 1978-2019 4R B 445 B AL

Bk, HAEG I SCERECE bR S | 28R AL, 2k

THRR 8 RN 6 FrR.

1978
1980
1982
1984
1986
1988
1990

= 1994

& 1996

m 1992

(2) I 6 w5, SCikef By 3 e

Mot & 8 AN e Ay, IR Bk o B R E .
A et SRR B 5 U R A o E BT O T

2000
Eﬁ 2002
£ 2004

2006

2008

2010

2012

2014

2016

2018 |,

%g 1998
H
&

THRLEE 5 28 ) B 05 BB 26 i) e
R RS R, R SRk e 7
PR

05 —a— RTHBE A A
—e— i BfE BRHE AL

0 >

XX O o T OV XX O A T O 0 O A T O O O AT O ©

>~ 00 00 0V 0V 0 DN DN N N O OO O QO = = o= =~

DN NN NN DYDY DN OO O 0 OO o o <o o©

A e B B e B B - B B O I o N o\ I o BN o N o I o\ NN o HENNN o\ BEN o\

7 EFEESERRARLTHIRIGHE

HIPE 7 W], 7E 1987 AFEBE S5 BB 4, F FREESImE S e Rk EIH .
SRS A AW, B AR R R PHAE SR A B T LA AR A R4 3 S

TECHNOLOGY INTELLIGENCE ENGINEERING
2021 - 575 - H 48



=g -K 8 1R Sl RICH MEDIA KNOWLEDGE SERVICE

\

R IEZ —

(3) I FaRE Sk ERU S REAR, it
FEESZE (C&D) HEEHIARZE (L) HMH
R BPER A —E R IR . (5 RERGIEE
BRE T B, HH BRSO i
I ) T R R, SRR B — =~ B SR BR A

doi:10.3772/j.issn.2095-915x.2021.04.001

PRI, 1 2 R ) g b B[] — SRk e R
Wsm P 2 MBS RORR R, BEAE AT B RS
E AR AR E BB T ) R, BETTTE
J AR M2 () ) —RhErE . B
C-L&D-L F /il i} ) 55 e B ot — B A N SERIE
(2) HPrZEE, LA RINIE 8 Frm.

1.7 o
1.6
1.5
1.4
1.3
1.2
4
1.1
1 >
e} S v ] o N > Q Q ) o 9
FFFFTF TS SN S
SR AN SIS LG SR AN RN SRS SN SR A
AN SN NN S S S

8 FRIRNEFRERUD T

AR SEE LA 3 A Ay T 5 g B 43 7 A [ s
BBz C-L&D-L /A% i E %R, DIES
AN DB 2 3 ) ] B H 3B SCR TR
ARG T IR] — I Ta) BE MBI AR & 2 B8 R &
PR, CHIBESAE BRI T 1987 4F, 4%
G 8 WA, TEBEFAE B SO ET A
PR R RIS, XPILRENE T (2) Hi
SEIAEIE, Wi 1A R R A
T LIAVE A R % R T AEFAIE

2.3 MEEHTSHES

SRS R AR AR R HTHY
FHFRTH , PR REPE R0, R R R
PR AR 2R — R LB AN [ B

TECHNOLOGY INTELLIGENCE ENGINEERING
2021 - EB75 - E4 8

G ORI B AR SR A A, R S P R
A FEBE S A EAE M, MEBE. e,
AR SCES A LI RO SRR AE , P e I G B i)
LR A A& W O AH EAE H 2%, )
W 25 2 Tk Rl o W0 45 B R M T T
ARSI R AR R EAE R, Pl 2.2
THIHERE T sy, HE, A%
B e AL S I P 2% B A B, TSI e 4
B AR AE I BEAT I IS 23 A, ST A I 45
AH LA G v 2 5 1 Bl AR AE K B 5
HOO PO % ERH R . Bk G
BB & T4 A Bl A R 4 TR 1)
FERL. WIS RERE L R AL AE bR
{E AL S A aniEl 9 P



FRRYRAE AR ERRWFED T —UAEFEEF 4

THE CHARACTERISTICS ANALYSIS OF EMERGING TOPIC IDENTIFICATION FROM INTERDISCIPLINARY PERSPECTIVE

——ACASE STUDY OF MEDICAL INFORMATICS

10.000 - --&-- degree_avg --e--convergence —eé— density -4 - transitivity _ (.900
9.000 + 4 0.800
8.000 |- 4 0.700
7.000 + - 0.600
6.000 + 4 0.500
5.000 4 0.400
4.000 - 4 0.300
3.000 . . . . . . 0.200

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

9 BRMEFAED T

HE 9 FrR, BRI (density ) 7h,
¥ B (degree avg) . R 4E R EL (conver-
gence ) . &b (transitivity ) FEAREIIAEEE
A B A 8] 1 1987 2 i BI  Koks
B, JCHMGFE R, s BRIk,

a5 R KRS B E R AT
b LA I B ASIFAE, Ao AT 1M
i =T K R AL, FIHE . RN

K (growthindex = HI™ — H™ [H/™ ) fii it
WK, TSR | R,

F1 NENBEM=TT XRAHN T

B PEL BT B
ﬁzﬁj\ Ho Hl Hz H3 ﬁzﬁj\ Ho Hl Hz H3
1988 1763 495 297 45 1982 224 104 32 4
1989 2420 761 398 75 1983 51 32 31 6
1990 1895 650 315 65 1984 294 105 52 4
1991 1906 628 326 65 1985 141 90 46 9
1992 1883 714 273 55 1986 2118 490 291 26
1993 1634 628 274 64 1987 1402 561 284 53
K2 -0.073 0.269 -0.077 0.422 S 5.259 4.394 7.875 12.250

F 1w Hy RO R, H RoR 5%
AR TR MR PEIRT LR, 3
AL T BB SRR BOZR ARG N, iHr
SR BGEIRER, T RELE AN Y B R
ROTLLEIL, i B KA R . B
15 B 2ERL R AT BRI

-

3 R

Y58

SRR R BB AN ol Bk

TR A AP R I P
TR . BRI ST R AR AE AT L
HE— I A8 SRR FHT% AL
B, ARG 7RSSR
FFAE, WE—PIEs MR A d e bRt &
FitE. GEOHRBUE SR VEEECE . W IEaI
HE R0 Ik, @S SOk 28
ARG SR R DR S AT SR A
oL, TR G R EOR S AR B
Al C-L&D-L A ialaf i SEBLUCHOR A R B A5

TECHNOLOGY INTELLIGENCE ENGINEERING
2021 - 575 - H 48



EIREEAARSS

RICH MEDIA KNOWLEDGE SERVICE

\

RS ST . T IS RS
B, FRS G R, RSB
iR TR SR B R B T
g, C-L&D-L Flnli i) S Fe i 5
I, 2R R SRR BT LU VA%
RN FBHRHAEZ —. Befa, AL &S
EEARHIE, R I SRR IR I I OG 2 A S e ) i)
AHEAE ML, 8 B2 S8 1P Tl I 26 1)
WFMERT. SFHEEE (degree avg) . RERE

(convergence ) . &b (transitivity ) FEFMEY
TELE A5 E A L L B Kk [a)Rs,
ZIIRFMEERTIR 3 MU ST EIEHERT
SLHTRTBOZ AR, PR 2R 55 BRI &)
(AR H K R iR

B2y T S| I 2 e s S R

AT F TR A8 U I, SR
B AT ERHH EAEHIZER, A&
128 SAE AT TR R bR il E . A
SCN LB BN ZS R AR TSI G ARSI 22 5
P, BRI S R AR BT

2% XM

[1]  BEETE . SR 52 PP R X [T]. Rk
BEleTl L 2005(1):58-60.

2] SRZE . BRI, Hesh QA R GRFLE
% 7). REZEERVEE | 2013, 15(6):42-46.

[B] FAXHE. ZREFERR X REFFRGH A —2
/& DNA XU R Jig 45 #4) & Bl 50 J& 4E [J]. 9 PE
2003(11):707-711.

[4]  RIEH . 2R SCT B AREANH (3] ASTEMN
2009(1):50-64+5.

[S]  ZREME . DLSRERE XA R 55 5800 75 5K [N
ANEHAR , 2020-11-04(12).

[6] Braun T, Schubert A P, Kostoff R N. Growth and

TECHNOLOGY INTELLIGENCE ENGINEERING
2021 - EB75 - E4 8

(7]

(10]

[11]

[19]

doi:10.3772/j.issn.2095-915x.2021.04.001

trends of fullerence research as reflected in its journal
literature[J]. Chemical Reviews, 2000, 100(1): 23-27.
Tu Y N, Seng J L. Indices of novelty for emerging
topic detection[J]. Information Processing &
Management, 2012, 48(2): 303-325.

Bt . IO U AR ARE SRS (1. (&
T , 2008(3):76-80.

W=, D#E . BT LDA 58 2% 3 BURFE
3 BT 08 2% 2 BERBIRR T (7] 16 4R 3, 2014,
33(7):698-711.

Wi, WER, INEK . T LDAZH# T H
PUBR2ASCHRAO T 52 A8 (0], BUAR I B SR AR
2016(11):20-26.

Wang, Q. A bibliometric model for identifying
emerging research topics[J]. Journal of the
Association for Information Science and Technology,
2018, 69(2):290-304.

Rotolo D, Hicks D, R. Martin B. What is an emerging
technology? [J]. Research Policy, 2015, 44(10):1827-1843.
TR, ERUE , AL, 55 EET DTM BRI
SCARKHAE 53 BT 10 BR300 H B i A it e
L NSF A s s A 51 (7). Zetia st SRR L,
2018, 2(3):87-97.

FERE, A, AL, L TR H 3L
P WS ERUR 5% D). B iR TAE
2017, 61 (13):87-98.

Porter A L, Garner J, Carley S F, et al. Emergence
scoring to identify frontier R&D topics and key
players[J]. Technological Forecasting and Social
Change, 2019(146):628-643.

Kuhn, T S and Hawkins D. The structure of scientific
revolutions. American Journal of Physics, 1963,
31(7):554-555.

XEHE , 25 g, ARIAR . GRS - ST S
i [J]. BEBAFIR AR |, 2016, 60(13): 13-19.

FHE, iR, B AET WOS HilRiEEER
FEERVE R RS HITT [1]. AR 2 A R
75, 2016, 25(11):30-41.

Mariani M S, Medo M, Zhang Y C. Identification
of milestone papers through time-balanced network
centrality[J]. Journal of Informetrics, 2016,
10(4):1207-1223.



