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Research on Disruptive Technology Identification Based on the Evolution of Technology
Themes

Abstract: [Purpose/significance] Disruptive technologies have a dual impact on technology
and the market, and they are crucial to both technological advancement and market restructuring.
Accurately identifying disruptive technologies can help nations and businesses overcome potential
technical barriers, which is very important. [Method/process] This study offers a methodology for
identifying disruptive technologies in two dimensions: the evolutionary trend and the evolution of
the technology topic. To begin, technical themes in the domain are found using LDA models and
community identification approaches based on global and local influences. Second, based on the
"mutate” and “convergent” qualities of disruptive technologies, we introduce a technology topic
co-occurrence network and a topic citation network to discriminate the evolutionary trends and
evolutionary forms among the subjects, helping us to identify disruptive technologies. Finally, by
using the artificial intelligence industry as an example, the viability and efficacy of the disruptive
technology detection approach described in this research are confirmed. [Result/conclusion]
According to the study's findings, the seven disruptive technologies in the field of artificial
intelligence include robot component optimization techniques, related field robotics and
application themes, bionic robotics and applications, automated unmanned intelligent systems,
autonomous driving technologies, service robotics and applications and robot component
optimization technologies. The methodology provides precise identification of disruptive
technologies, allowing China to seize the lead in science and technology innovation and accelerate
the development of disruptive technologies.

Keywords: disruptive technologies; evolution of technology themes; transformative;
convergent; artificial intelligence
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Fig.1 The schematic of evolutionary trends and evolutionary forms of technical themes
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Fig.3 The diagram of keyword co-occurrence network in 2015
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Tab.1 The influence rankings for nodes in 2015
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Tab.2 The theme-keyword list in 2015 (partial)
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Fig.4 The time-series co-occurrence network of technology themes in artificial intelligence for
2011-2021

Bl 4 PEAFE R N L R U R 1 A I [R) 380 R IO BEAG T 00 . T RRAE ORI N Y
RE WU A JE A 1965—2020 £ 09 1 3 BL, 705108 1965—1991 SEHIHAZF . 1992—2011
EMEE R 2012 G DORPRGE K I . AE 4 4R LA H 2011 41 3 BEH 2/ T
2012 4, £ 2012 FHREBHEE B I 7 — g, SN T R . XU A
SCRHOR R e 2 .

AR ] 4 6f N R e AU ) R U AT RRAE 0, AT USRI 6 sidhit.

) 2012 AL T G187 e ARG R IR I SR I B, S E AT AT 1 U G,
AN S BEEAT N T8 BE U7 T BORE T, T ABOR BN 70 8. 2012 4 () 3 BURIARLAE
2011 HYEEAE EARZEY Ko 2011 SEHIMIBIAR EEA . “HLas NE REEHI s EoR” “BEH K
BAEHTTE N B MR G SAE]” “HLas NEHIUALECR NI R R K
M, 2012 SEHIRIHE A Pl NEBAL BT T7 ik BT “ AR HLES N BOR S
M7 BRGNS NS ” “ RS NBOR BN “ IS Bl s NBOR SN 45
KRZNEFEA LA IBERIILAF NSRRI B8 U/ Al ST N o T 2012 48
b IR ERUR 2, # FOUBOA)E A HAE E A LA A Tk R “ T
WAL AR SR« BRGNS NER SN “ R8s AR B

T, AR 2013 AERREEY R A R BRI TR LR E T N IR A EOR
L “HRmE et R H i 26 T2 “HLEs ABRBRAC T VA RN o A BT L. (H52,
AR FEGAE 2011 FHIAIBEL/N, MAE 2013 FRBEY, B “F R FhliEt A7
TR “RE BB AR BN R

H=, 2014 FRHAR LG RYE LRGSR £ 2012 F 8 NI HOR -, 1£2014
FRRHIL, HRUEE 2012 S RYK, W “HBEN S FHMEBAR” “TEEILES A BR &
FIFI” TS NBOR K BIHT” “HLEs NIBHITRERAEIR” o tehh, 2014 FEHGH AT
A CTARBLANBAR BT K TG NSRBI “ gL NBR SN “ 44
HHLEF NSRS

509, £E 2015 4F, 2011 45 I ERBUIRSSHLAS NEOR K BT B, IRAERR 2K
FRiJUERET 2015 215 . 78 2011 01 2013 45 H B Z BEH LI T HE S AR B 3L,
AW AIZ AR BA A, B2 HARBOR T8k R 2] — B R, AR E R R
W, ARTRAZKSE A . 2015 SEHIF A A “ 05 AHLEs NECR RN .

S5, TE 2016 4F, H4rAIFE 2012 4F. 2013 4EA1 2014 4R UL “ WL ABEEAL BTt
T7ESNE” R O I H R R K . £E 2011 A0 2012 H B LA LA B,
ARWHHRHI, BT K. 2016 FHHT AT EA “AHRSIBNLE AR L7, 24
FATUSA N TR BEHR LR K & B an I m s, x5 T AN TR ge Sk 3, prfli H RIEOR
LR, B A FO R [F) — DN EOR T8N, ks FOEE A« HH OGS L 8% A BAR K
FiH”

SN, R 2017—2021 SEHIE], ATk A BOR E R It RaE, B AR D . 7E 2018
EAEPAFETE: “OIENSSABR LN M B3 ENERRAL” - H - IMEE



2012 4E HIMERBAR N 72 2018 SFERUBEHUE A 38, B “ HahBRRAR” .
I AT N TR RE S A A AR 3 U X 28, 45 2125 A B[R] B 13 AE = R R AR M 32 7
WA 3.
R 3 2012—2021 54 I [H) B SR AR 1 3 R
Tab.3 The Table of mutate themes by period 2012-2021
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Fig.5 The thematic citation network in artificial intelligence for 2011-2021
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Tab.4 The table of convergent themes for mutate themes
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Tab.5 Comparison of the results of recognition with different features
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