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Abstract

In order to promote the integration and high-quality development of digital cultural tourism indus-
try, the article researches the current situation of the development of digital cultural tourism indus-
try and the evolution characteristics of its cooperative innovation network by mining digital cultural
tourism industry patents. Firstly, it divides the digital tourism industry cycle by the technology life
cycle method and analyses the current situation of patent application subjects, patent application
regions and patent hotspot distribution; secondly, it uses the social network analysis method to con-
struct a cooperative network map at each stage of the life cycle, and analyses the topological struc-
ture evolution law of the cooperative network from the number of nodes and network density, and
the core individual evolution law from the centrality and structure hole dimensions. This study re-
veals the evolutionary characteristics of the cooperative innovation network in the digital tourism
industry. The study shows that China’s digital tourism industry patents are at an early stage of ma-
turity, and the main applicants are mainly enterprises and individuals, with uneven geographical
distribution of patent applications. The network density gradually decreases, the core nodes have
strong control, and the cooperation links between subjects are not close enough.
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Figure 1. Evolution analysis of patent cooperative innovation network
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Figure 2. Trends in the number of digital tourism patents from 1998 to 2022
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Figure 3. Main structure of various types of cooperation and innovation in digital cultural tourism from 1998 to 2022
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Figure 4. Cooperation of digital cultural tourism innovation entities from 1998 to 2022
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Figure 5. Topological structure of applicant cooperation network from 1998 to 2006
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Figure 6. Topological structure of applicant cooperation network from 2007 to 2016
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Figure 7. Topological structure of applicant cooperation network from 2017 to 2022
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Table 2. Overall index of digital cultural and tourism industry cooperation innovation network

2. WEXHRA A S {ERIFT B R AR iatR
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(=R 2 5 11
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1998~2006 FAIARMI(W 4 3), MIBLHR EZUANNNTE, bRz, @RAEHT A D, R
I Ky SO L WITT A6 A8, AR B B QT T IR S 7 21 D I ROFRIE . 2L B
PRE G D AR S, AEZ AL AR, REA BRI L EREKR ST, afFmEssE, A
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Table 3. Individual characteristics of digital tourism industry cooperative innovation network from 1998 to 2006 (Top 20)

% 3. 1998~2006 F ¥ F 3 hk /=l & AF BIFTRALE MA4FHE (HER AT 20)

HL 2 ARl

44 R B
SR mALE B 1l i
1 WHE 7.843 0 2.083 0.766
2 5K R 7.843 0 2.083 0.766
3 FAEHE 7.843 0 2.083 0.766
4 RET] 7.843 0 2.083 0.766
5 TR 7.843 0 2.083 0.766
6 SER 3.922 0 2 1.125
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Continued

7 BT 3.922 0 2 1.125
8 LIgE) 3.922 0 2 1.125
9 0 3.922 0 2 1.125
10 PO N AR R A A 3.922 0 2 1.125
11 X 5 3.922 0 2 1.125
12 PR 3.922 0 2 1.125
13 P NEES 3.922 0 2 1.125
14 SRS 3.922 0 2 1.125
15 XI|GERE 3.922 0 2 1.125
16 S 3.922 0 2 1.125
17 5 lipNE 3.922 0.078 2 0.5
18 FENF 3.922 0 2 1.125
19 T =HURT 1.961 0 1.999 1
20 g E I H R AL PR A 1.961 0 1.999 1

2007~2016 R 4), P AERKIHZ N AR T2 B %, A ARXS D as, Sk FIRHI
AL, ARHE — e R RN, RE B SURB AR LR G AE G NS UG T . BEAE W 2R 4
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(0 B K F IR, [ A A v PR Al v B AR ARG IR R A P B, 3R B 1 5K f IO O 5% 25 g v o A
PLE, XTI SR A AR I RE D5k . AR R, B 5 A G Sl I SR B, 3R I [ 5K L A
A, KREMRECEERGEE, SR SRR AR TR 28 45 LA AL o

Table 4. Individual characteristics of digital tourism industry cooperative innovation network from 2007 to 2016 (Top 20)
= 4. 2007~2016 F 8 F 3CHR A=l & AE B FR LS MAHHE (HE= AT 20)

HL EZop AN

44 R B
MEROE AL B B 1l i
1 Il 5% HL Y 11.273 1.743 0.241 0.063
2 HHER 2.088 0 0.213 0.361
3 PR AR 2.088 0 0.213 0.361
4 TRH 2.088 0 0.213 0.361
5 R 2.088 0 0.213 0.361
6 25 ] 2.088 0 0.213 0.361
ik i 2.088 0 0.213 0.361
ERA 2.088 0 0.213 0.361
9 MBTT 2.088 0 0.213 0.361
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WS %

Continued
10 Gl 2.088 0 0.213 0.361
11 TR ARG BR A 2.088 0 0.213 0.361
12 %9 2.088 0 0.213 0.361
13 X5 1.461 0 0.211 0.493
14 Fin 1.461 0 0.211 0.493
15 Xl 1.461 0 0.211 0.493
16 B 48 1.461 0 0.211 0.493
17 L 1.461 0 0.211 0.493
18 ENe 1.461 0 0.211 0.493
19 IR R B 45 R A A R ST A W 1.461 0.06 0.241 0.626
20 X FeHE 1.461 0 0.211 0.493

2017~2022 RPN FE 5), MR LA, DA H D o R B SOk & 1E 61
T2 B GedZ O )T A E SRR BRI 2, S A AR AR o 4 B SO 7 b R A 38T D 4% 1) %
O E, BIRAE R T, AT s R e, LHESEEIAR, RHLEEIA
A5 B ATE B MEY], FEARILEREE R, AT KRR, E SR 4T R R I
FOREIA R . Ho, P EBZ). dEERAR B RRERIEA R R E B R A R A R
RRIESE T 5 HADNT QT S ERER, TRk B 5 H I 5 R8T A% O 7 I 48 4544

Table 5. Individual characteristics of digital tourism industry cooperative innovation network from 2017 to 2022 (Top 20)
= 5. 2017~2022 F 8 F 3CHR A=l & AE B FR 48 MAHHE (HE= AT 20)

HL S
4 LR F Ak

SR mALE PR 1]

1 ] 2% H Y 10.406 2.975 0.103 0.026
2 HHERE) 1.269 0.34 0.103 0.238
3 IR R B 45 R A H R ST A W 1.269 0.203 0.103 0.255
4 Hh ] L R A 5 B A R A 1.269 0.127 0.103 0.273
5 RAHIT T FEL /) 1.015 0.696 0.103 0.193
6 i 1.015 0 0.085 0.306
FhAIR 1.015 0 0.085 0.306

8 WAIT 75 HL 7 1.015 0.098 0.103 0.306
9 F Rk 1.015 0 0.085 0.306
10 HEIE 1.015 0 0.085 0.306
11 R4 1.015 0 0.085 0.306
12 Sl 1.015 0 0.085 0.306
13 Pl e 1.015 0 0.085 0.306
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Continued
14 RET R G0 1.015 0 0.085 0.306
15 Etih 1.015 0 0.085 0.306
16 FENAE 1.015 0 0.085 0.306
17 2= 7R 1.015 0 0.085 0.306
18 35S 1.015 0 0.085 0.306
19 A 1.015 0 0.085 0.306
20 P i g 0.931 0.241 0.103 0.295

gr b, ERERT ORI EREEQRETM ST, NN SRS ENEME, 75uE Bl
BT FESHEM LR SR QUT M PO AL R, FEARRER TN, W HAR cUR SRR . R
KIS ARIIY, BHTEK T S 1F AR SR QU T/ 4.

5. &5iE
5.1. R4t

BRI GG 2 R R FBR QIR SRR E ZE AN TR . AL SOR & M Hd 9 2kt 8
if gephi. ucinet 57575 TR, BEAET ORI LF BB LA REARE, LR H i, Jf
I FEHE 7 SR SUF A QU A A AR, /3 W R ahig.

1) MWEHMEIEA Je LA AR, 20 B 7 SO e A e ifad, (H Ak T i, A 24k
FEHELA. DNOVE, ERABRAA D . HOORP L H 1998 SEAKHER, £ 2016 ik
BT, HAE 2007 FIFRSLIPMMEE K. H2 5 G F 00N BRSO S , AV iZH e 40T 30K
PSRRI Zg T SR BB E, K EAREERAAWINE, WIS k. i BRI E R
T RAT AR R, RECT SOR R A BRI &I 1 515

2) MIXSGEMRT 2R FE Ay SO ™ b A 2 B T A8 5 Ak 3 DRI s B %
AT AR IR TR, o5, B R, iR E AR BRI, PR, pa bt XD
TR T A5 Akt X AE S AR QIR b 4R A B, BRI W2 iR BRI, A TaT TS 0 il 4
WEL AR 2 G AT AR ARG, SRR 5 S BIRM o 1728357 SRR X LA A Bl A B YA 3
VERIR, AA MBS, FEAIEZIR, ey SO L& MK

3) WERIGVERIRT LS EoRE, TE BT SOR™ B R A AF QB N A R, SRR,
B Z8 T BB AR, WA K%, EREMW AT IO E, HAT s A kL o, ™
GG A BRI AE . KBl B WA — DRI T &, EHEMABOVERER T e, SR,
AN S RRAEBIR,  BENSIRAS B S IR SR, W] DS SOk AT RIS AL e SR
AWK &, TE RGBS L A RRT 122 ANEE AT S VERUHT I T 4% o AH TR IRF A1 3
TR, XEZRHM AR TS A 5 5 B R e eiishZ, (E RIS, S1FT LS
TRIRE 2

52. BRSEY

A QDRI ZE I A TS S AF ERA RSt . BT B LSE e, 8w soR™ k%
A E AR et BARE N T -
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1) M2 SR b PR TN 22 AR SSHSE ST R G o BE A I R SCRE T A s (0 AN W HE i3t
SCAR P b AR 7 b I SR ) B A AR FEIX IR, R 5 SOR I R A AR BN 510 b Y 4
Woas. WS EREASOR, BATES T — D20 HRR, BOTAL R BT AT Dy ST P ML AT i L
FEN OB HE LA . RO SORBIHTR R SR, MIE 0 AT S A AR BE, s Al 5 i
BT SESE ST, (REHIR RS, FoRE B SR SR MY & M5S0 & 1F ik, 3
KNS HAt AL T 55 AL 1K 7 2% B BB ie - SEBBEH 7 SO ML R FEBELAG

2) ELI R FE Ky SO M XA IR - i RE AL A R i o X R e B Sk B BT BHIR BN
FEIACR TR VLOR REEE, RERECT SORP A S AT R I R, T R B SR LR
SRR, TR SO P AR o X AR TR A R A S s, ST 2 KA AR I BEIRAE S
ITiERr Okl 5l G HUT SOREOR, sy SO A g, BIRSEEL L B /] o X F- 7488, vk
—iit, DVEWEIENE, WRRREE AT R B, s BT SORP AR, BRI — [ E A R
B, it R B AR B Ak o

3) A% R BIHH kA, S0 T8 SRR RN 8 o GREIN A AT B 5 52 F7 R Al i) S RF AT
IR A P EB A, S ARAEAE N IR AR et 75 T K SR LS, R AR BRI,
SRS IAA AR AR R, Wk ETHE, FHRBEMRIEN, Ry, R E S 3COR™
MR HTHT k. BIRHES FLARAL T B A S 1E AR S SR &1E, a2 RS, InReHk
AT 2" b e (R e Sl 0 P b % 6 2 5 N LB R Ly P S i e o T | 5 9 SV
BRIE

ARSCR AL 2 WA 288 73 A ik oxet B K SR 7 b 5 A BT A 30 AT T 28 S R AL o i, (HAB AR AE —
SERIRIRTE, TRy Ak 2 W28 A O YERE A2 28 B80T SR ™ Mk A AR G 9 2% s AL LA R AT
W, FHARE L SORP R SRR MEGNMEN S % .

e HE

EXARBHESETE “Hz = alE LS RGBT i, PLHlSEA” (5.
72104137); bW EERHEEA HNTRITE “ Rigaa STk R BARTIE LS SO
WA (5. 21YF1415900): Bigii kAot i B “Tiin) B R R b3 & M BRI SR
WA T (9’5 . 23692123100).
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