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Abstract

This article uses patent data in the field of virtual reality to explore the current development sta-
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tus of virtual reality in China and the evolution trend of collaborative innovation networks, in or-
der to provide effective suggestions for promoting the prosperity and development of virtual real-
ity technology in China. Based on patent data in the field of virtual reality from 2003 to 2022, this
article adopts quantitative patent analysis and social network analysis methods to quantitatively
analyze the overall development status of patents in the field of virtual reality in China, and ana-
lyzes the cooperative innovation situation from two aspects: the overall structure of the network
and the individual structure of the network. Research shows that patent innovation in the field of
virtual reality in China has developed rapidly, and the overall scale of collaborative innovation
networks is constantly increasing. However, the network density is low, and the degree of colla-
boration between entities is poor; the development of collaborative innovation networks is un-
even, and there is a significant gap in innovation capabilities among various entities; enterprises
occupy the primary position in the innovation network, followed by universities, and scientific
research institutions and other entities do not have obvious centrality.
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Figure 1. Research framework diagram

E 1. fARERE

DOI: 10.12677/0rf.2023.134264 2649 1B 512


https://doi.org/10.12677/orf.2023.134264

KIFES) 5

3. BT & RIVK 7717
3.1 EMHISERAREFIRFHE

LRI RS B S T AT RV AT R A AR BT v BR AR FE S i #5161, 2003 47 1 H 1 H & 2022
12 F 31 HIIE], LI SRR At B3 B LR 16,137 T, LA HiE S E A W 2 B (eh
TELERATFREA—EMMEE, W BMEEE MR TEAT, FIERER SRR LS %),

3000 —— A

2500

1971 1987
2000 896

1500

EHHE

1000

500

9 6 4 ¢

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
HiEH

Figure 2. Patent applications in the field of virtual reality in China
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Figure 3. Regional distribution of patent applications in the field of virtual reality in China
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Figure 4. Patent applicants in the field of virtual reality in China
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Figure 5. Composition of Chinese virtual reality technology
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Figure 6. Patent cooperation applications in the field of virtual reality
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Figure 7. 2003~2015 collaborative innovation network in the field of virtual reality
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Figure 8. 2016~2022 collaborative innovation network in the field of virtual reality
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R FARTE B IS AU AR G P48 R AL itk — B3, FR B E AR 5 A &1E, LA
AR B B FE K BT RE 11, WS E B KR
4.3, PEEEIREFES T

B I 43 AT B A B B ) AR AR AAE F B SR J 1T X 4% B AR AR I 7 50, DA % [ 5 B ) 4 % XX 49 B Ak 45 ) R
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Table 1. Overall characteristics of China’s collaborative innovation network in the field of virtual reality

= 1 PEEMI S A F R4S R HHE

E{=gan 2003~2015 2016~2022
PR 224 A 216 1237
KAY 251 1242
R 2% 2% & 0.011 0.003
EESREI5 0.032 0.049
PR 2.324 2.008
R KE 1.773 3.657
e 0.910 0.789

1) ML S ¢ R [l BT U AR ik 3 o, 1 R 0L SI A3 1 5 1 ) 397 X 4 RS e e 4 1)
216 #EhnF| 1237, ZIHEEMHEIEK G, IR EVEQHTNGE R0 TR ORI ZE, A ML
HENTEZHHEE. WNRRECRE, 251 &K SE 1242 %4, BRK T4 5 %, BB EAREER
BN, B A FERZREE S RLIBHTIE L, WSRO NE A, ARG [R5 1 KR B
PR R 400 I S U ) A VR BB S S I BEE AR WG I, SRR RAWTY 5K .

2) WL, MR 5P . B AR IR, N2 5% e 2 FRAK, Al 0.011 B%
% 0.003, FEATER E B A ECURIM 4 b, BEEQIFT FARMIN 2, &0 R REGIERRAR
. I L ST P Y B T s P T A S A E DA R T v, T B DR R R o R
WEEZ RN AT REMERR, GHKEZ HEEIKEERIR, SHIRMENEER NI,

3) PR K R T2 R B . 2003~2015 4 [R] 1) W 26 T 2 R 40 0.910, SERAY B P I R A LN
BE, PR 1773, Ui AE E AR P T B R 1.7 A AR R e AR B R . BB BE
B ER REORT 0.1, FHBMAEKE/INT 10, UG 1EQIHT WS HAT /NS BT [21], W4 455 40 A5
R ERRIRE s, 5 B BHRIAR G M LU0 . Bl I T HERS , 58 I B 0% I 2 1 35 % A2 K 8 B W 38
b, 1773 BJHE 3.657, HARARKMEZE 0.789, EIRMNLE N HERREIARL (HT M N EE
B S, TR B AR .

gr b, A E RIS R AR ST R SRR WG, MEAEY K, AR LR
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4.4. MEMEFHESH

Xof P 2% ) ELAR T AR AT AR GE 0 M7 o A8 ] UCINET 304523 5000 55 8- 7y B3 o DL BIR, Sz A0 0s8 25 1 61) 37 I
25 v T A RO FE R RAIR, A G R YT ASAE WX A B L, WA O AR I AT L 5 R 48
T AR AR LS AR B

1) 2003~2015 B/ B N 48 AR RFAIE

S FH UCINET %A, % 2003~2015 EFrBe N & EARRI RO RE . B L. Oz, 4t
TR, JEHRE O EHEAET 20 AT A, W15E 2 AR

Table 2. Individual characteristics of collaborative innovation networks in the field of virtual reality in China from 2003 to 2015
= 2. 2003~2015 £ AP [E| FEHUER SEAUH & 15 B H7 M0 48 N A HHIE

44 LR E 1k JE L B AL 5K IR PR 1 52
1 L A 13.488 0.543 2.023 0.11
2 25 1] 4,651 0.485 0 0.361
3 ik B 4,651 0.485 0 0.361
4 IR 4,651 0.485 0 0.361
5 Wi 4,651 0.485 0 0.361
6 PR AR 4.651 0.485 0 0.361
7 MBTT 4,651 0.485 0 0.361
8 HTT AR AR BR A B 4,651 0.485 0 0.361
9 9 4,651 0.485 0 0.361
10 REE 4,651 0.485 0 0.361
11 ESGINS 4,651 0.485 0 0.361
12 TR 4,651 0.485 0 0.361
13 AR 3.256 0.478 0 0.493
14 X A 3.256 0.478 0 0.493
15 FHH 3.256 0.478 0 0.493
16 g 3.256 0.478 0 0.493
17 X 3.256 0.478 0 0.493
18 x| 3.256 0.478 0 0.493
19 Fi 3.256 0.478 0 0.493
20 2R 3.256 0.478 0 0.493

13 2 W, £E 2003~2015 “FHI(A], HEA4HT 20 FIESHT EA ALY, DA KR, 5 90%,
Ak 4 10%. BT LG & AR L FIECR AR X B D, 2 5BEUR, BRREL T EERH S
HALE. KM AFE ] SRR AE TR B rhoO BE ] S T A 44, SRBIFE 2003~2015 4E[A] LA
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R F AL ORI T AR T INES[22] Horb, 5K 2 ] R RO e, [ A e v R
O JERH AL B2, 1 B K A R AE I 2 RO AL, 5 2 o AR BT A I R AR R
TN A WAL NS Y SR 3N E i koL B oy i bl s € R R S B N A R A RS
(1 By BIALE, AR T IRECE 2 558 A AT IR = A0

2) 2016~2022 By B 26 MAREAE

FIF UCINET 3 fF, MIH 2016~2022 4FBr BN & EAR RO B, R, 41
TR G, EHEHCR O EHEA R 20 BT AL, W19 3 AR

Table 3. Individual characteristics of collaborative innovation networks in the field of virtual reality in China from 2016 to 2022

= 3. 2016~2022 £ [E E I SL U & VE B FT R 48 M4 FAE

44 R B JE L PO R SERTR R
1 PPN 11.318 0.103 4.157 0.024
2 v R B (5 A A 1.536 0.103 0.528 0.181
3 IR R B 45 R A A R ST A H 1.455 0.103 0.304 0.161
4 ] )3T F g A ) 1.374 0.103 0.385 0.122
5 Hh ] L R AT T B A BR A 1.374 0.103 0.265 0.18
6 [ P48 245 T PR A 1.293 0.103 0.175 0.218
7 [ VL7544 v 73 A ) 1.051 0.103 0.159 0.254
8 [ AR R R BR A 0.808 0.081 0.002 0.474
9 T EZ R E R AR 0.808 0.081 0.002 0.495
10 P44 g ] 0.808 0.103 0.591 0.204
11 TR A R STE A 0.728 0.081 0.005 0.196
12 S NG & 0.728 0.081 0.007 0.14
13 [lifRan b PN 0.728 0.103 1.000 0.214
14 I M ZJ R A IR 0.647 0.081 0.003 0.41
15 HHERF 0.647 0.103 0.208 0.198
16 FEI ) 1L R 45 A A ] 0.647 0.103 0.11 0.411
17 b R (TR E) 0.647 0.103 0.212 0.267
18 WYL 7548 W g o ) WL TR 22T F B 0.566 0.103 0.655 0.408
19 P HFTL A4 L T 2 R A4 L ) 0.566 0.103 0.476 0.428
20 JbRCE TR 0.566 0.103 0.276 0.736

H13% 3 A%, 2016~2022 SEHIE], BEEMZHBIIY K, M2 N SEEEZE 5K, TR
BB T RGEAKT, RO R BB BRI BT AR s . HEA AT 20 B BIET T Ao Al AT, Al b H
Ko 548 75%, =R 4 15%, BRI ARG S B T SR eI S A & . BT E—BrE,
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EARE A L R E N, RORA 2 B AR BT R o oA R R B T B RIRE . B
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