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Abstract

This article analyzes the overall development trend and changes of metaverse patent technology
from the perspective of the distribution and evolution of patent application status, in order to
further promote the layout of the patent market in the future metaverse industry. This article is
based on a patent database to collect relevant patent data from 2003 to June 2023, preprocess the
obtained data, and analyze the distribution and evolution of patent application trends, patent ap-
plicants, patent application countries, core technology classifications, and other characteristics in
this technology field. It also analyzes the evolution of social cooperation network relationships in
the metaverse technology at different time periods. By combining patent information with the
analysis method in this article, the results show that: 1) the number of patent applications for me-
taverse technology continues to grow, with the majority of high-yield applicants being internet
technology enterprises; 2) China and the United States have outstanding advantages in the meta-
verse field, with a large number of Chinese patent applications but limited cross regional coopera-
tion. The United States has a global patent layout. Metaverse technology includes multiple fields of
high-precision and cutting-edge digital intelligence technology, with wide applications; 3) The
global meta universe patent cooperation network has expanded in scale, but has a high degree of
Dispersity. The patent cooperation network lacks diversified innovation cooperation and has a
hierarchical structure of core nodes, sub core nodes and edge nodes.
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Figure 1. Metaverse patent data situation and collaborative network research flow chart
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Figure 2. Trends in the number of metaverse patent applications from 2003 to June 2023
[ 2. 2003~2023 4F 6 AT FHEFAIFELILES
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Table 1. Top 10 applicants in the total number of metaverse technology patent applications from 2003 to June 2023
% 1.2003~2023 FF 6 AL FEHEATFRIFLEHRE 10 WERIEA

HiEA FRIH AR
International Business Machines Corporation 481
Google Llc 388
Microsoft Technology Licensing Llc 366
Intel Corporation 323
AP E I EREA R TR A 209
JEmCE B R A PR A 188
D Wave Systems Inc 142
Northrop Grumman Systems Corporation 92
Rigetti Co Inc 86
IR TR R A 73
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Figure 3. Trends of top 10 applicants in the global ranking of metaverse patent technology from 2003 to June 2023
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Figure 4. Distribution of top 20 metaverse patent applications in countries from 2003 to June 2023
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Figure 5. Distribution of Top 20 countries in metaverse patent disclosure from 2003 to June 2023
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Figure 6. Flow chart of metaverse patent technology from 2003 to June 2023
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Figure 7. Global metaverse technology composition from 2003 to June 2023
[ 7. 2003~2023 £F 6 A £ KT F H MBI AR FR

DL 7, tHFIE R P e 5 i BOR BT FT R BL GOBN10/00 25 5% % (1238 1F), H k2 G06Q10/06 (327
) 2 GOBN99/00 (312 ). MR LA Hh 7o 5 1 S h B R M il T4 I B 2%, 2 — S S Fh e gk
RETH IR ARV, FRERARFIIE, METETFIFIRNE BB TR e tH R 1
HOLRS. B E B0, BiENEH RS RS RG . B0 HINR R4 005 R s 28 1)
ARG, Bk RE RV NEIE LS E R BRI E R B A RGPS ) B B E 1)
BB MBAT R LR Z .

4. TFHEFEESUMMLE

BT AL X% BT Ao B ) B R B W DL PO R, R R RIS RS T, BT A
H IREEARFAE, A 1 AARECT HA N Z B IR HITE N, T2, BN BLf, T 0%
A7 FOVE— R ECR O, ROt gLt SR O ESETRR . BREAR L RS
AL BGEAT 0 M, 0 i) & 2003~2007 4E. 2008~2012 4F. 2013~2017 4EA11 2018~2023 4£ 6 H . AL
I AL W2 T E A UCINET AT 058 LR G 1E R R RO 2 i, F GEPHI Bl o/ &
FIBIH G256 R

4.1.2003~2007 EEFISIEME
ARICXF 2003~2007 F 0] 0T H BRI FE AR E/ESE R ToT, FELH e SEME R RE.

DOI: 10.12677/orf.2023.135542 5418 1B 512


https://doi.org/10.12677/orf.2023.135542

A 55

20
e
il AndogTaro
Ohtake Yc,shlyukl
Fukuchi Norlhnro Matsumoto Naoya
Jay P Roberts I'to-Haruyasu Gao Bimgtang
Hamamatsu Rotonics K K
Dayid yJJLarson Etegh Ag Zhang.dianlong
Saito dakashi i
Ossau Wotfgang ..
Hashimotey Kazunor i Thomash Kelly Zeng ‘Yunr&u .
Scott AyWierier & Bd| xuan
Tes b Astakhqv Georgy
Takahashi: ga ‘&qrhd Kress|ing-Tobias Hou Xutian
Jason Schneir PTaeom Alexei Yang _Qhunguo
Dzurak ¢ Andrew s Molenkamp_Laurens W

Brian PiGeiser
Hamada Yasuhiko Wiener cht Albert
Mi\burhgGerard J°

i Kell Iy Thomas F
ReillygheTid\J Schne iy Jason. X |
Sargent Bradley
Hol lenberg/|L [ogd Christopher %.

Roger H Koch

Glenn JiMarty aVerheyen Heney'T

Chang G{gl Tsuei

Larson Di‘wd James Liga Systems Inc

Jim iZen
T {prert § Geiser Brian Peter &
HamkIton Kle;;am;ierdﬁc Ethicen Ing il DWVSF David P Divincenzo
B oty Roberts Jay Phillip Denni's(M Newns
DiubaldihAnthony Mathorks
Wah|grengStephen B’ Monlka\SplﬂeS
Pinnow Kunt Walter b gex 0 Chr-stnan Monte Angellkg Mo ffmann
ing “Thomas“Michae | Rose Geordie
Hermsmeleoﬂavgv hgm Ute Res’ch Genger
Tracey Michael BR —— 7 Puerre Nording
ernhar oenenberger
Peter s Amanda Williams & Stanley "

Katrin{Hof fmann
Musse Iman JRoy, Gl enn letmaf'?felfer

Swartz Brent Allen Knut Rurack
Bratkovski Alexandre M

Figure 8. Metaverse patent cooperation network from 2003 to 2007
[ 8.2003~2007 FE L FEHE F E1EMLE

H 8 AI%n, 4Bk 2003~2007 40 Hi & M4 AN . QIH EAKER D . BRE L 8l
W Rk BB E, REZENQF EEUAN AT G T o w T RMBAT SE T R EHHT
A D, K> ER AN N Z B 6038 &4E, 40 Christian Monte. Pierre Nording. Knut Rurack. Bernhard
Schoenenberger 1 Ute Resch Genger DL A Hollenberg Lloyd Christopher L. Dzurak Andrew S. Wellard

Cameron F11 Hamilton Alexander R 71 /& T & H|&1E.

Table 2. Characteristics of the cooperation network of metaverse patent applicants from 2003 to 2007
7% 2.2003~2007 F L F B E FIERIEAN S 1ERBEHEHE

PN HX 0 B AP Ry AT 0 B
Hermsmeier David Lee 0.00566 <0.001 0.228
Musselman Roy Glenn 0.00566 <0.001 0.228

Peters Amanda 0.00566 <0.001 0.228
Pinnow Kurt Walter 0.00566 <0.001 0.228
Swartz Brent Allen 0.00566 <0.001 0.228

Gooding Thomas Michael 0.00566 <0.001 0.228
Freund Yun 0.00566 0.003 0.228
Verheyen Henry T 0.00509 0.006 0.229
The Mathworks Inc 0.00509 0.029 0.23

D Wave Systems Inc 0.00509 0.033 0.231
Liga Systems Inc 0.00509 0.006 0.229

Dietmar Pfeifer 0.00452 <0.001 0.23

Pierre Nording 0.00452 <0.001 0.23

Monika Spieles 0.00452 <0.001 0.23
Angelika Hoffmann 0.00452 <0.001 0.23

Christian Monte 0.00452 <0.001 0.23
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Continued
Knut Rurack 0.00452 <0.001 0.23
Ute Resch Genger 0.00452 <0.001 0.23
Bugwadia Jamsheed 0.00452 0.001 0.228
Zeldin Paul 0.00452 0.001 0.228

TR o0 BEREAT HE T, 35 2 2t FYE ] AR oot BEHE 44 1 20 1) HI 3B N . T, Hermsmeier David
Lee [FJAHXS FRC B By, L0/ Musselman Roy Glenn, 15 B 3L B B &2 10 G5 R A Ak, A T4
S A BRI 1. MU RS, FA R I A R e Ao FE R Z 8/ T 0.01, R
FH TR HE N ZEAAELELENT (1 o5 H 45 B AUE AL B I A JIBEE AL, BT 10 I 4% 25 1 7 B (1 B3
FARATHT R W 2% il 45 B S SRR AR R, 6T s i 55 . Jdid UCINET #RAH5H
W22 2N 0.0073, FIATEIX L HiE N 2[RI 48 S AR OB, 1 2 PR R 76 5 1 4 AR A0k Hh 3 43 e
WANRE =P EEN R, HALGH R MU AEEE R R, SIEREBCNET.
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Divincenzo David i1 Hobbs Philip Charles A % Advanced Micro Devices Inc il Hartog Scott, 5 £ [{if 21
NI &R, BIanbRzoR s 5 R & EES] T 5 K, Hisashi Kajiura 5 Yongming Li. Yu Wang.
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Figure 9. Metaverse patent cooperation network from 2008 to 2012
9. 2008~2012 FF L F B EF S1EMLE
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Table 3. Characteristics of the cooperation network of metaverse patent applicants from 2008 to 2012
= 3.2008~2012 £ T F B E FIFIEA S 1EMLEHFE

FEA FEXS e B2 AL P g
Yongming Li 0.01065 0.001 0.155
Dacheng Wei 0.01065 0.001 0.155

Hisashi Kajiura 0.01065 0.001 0.155
Hongliang Zhang 0.01065 0.001 0.155

Yu Wang 0.01065 0.001 0.155

W50 0.00822 0.003 0.155

D RAE 0.00822 0.003 0.155

Yungi Liu 0.00822 <0.001 0.155

MR 0.00761 0.003 0.155

Lingchao Cao 0.007 0.001 0.155
KL 0.00578 0.002 0.155

Roderick A Hyde 0.00548 0.002 0.155

Mark A Malamud 0.00548 0.002 0.155
Royce A Levien 0.00548 0.002 0.155
Lowell L Wood Jr 0.00548 0.002 0.155
Elizabeth A Sweeney 0.00548 0.002 0.155
4 0.00487 0.001 0.155

Dachuan Shi 0.00487 <0.001 0.155

Ibm United Kingdom Limited 0.00426 0.009 0.155
International Business Machines Corporation 0.00426 0.009 0.155

% 3 RITFHBA 2008~2012 FHOEHART 20 IHIE AR, WEFITLLEH, Yongming Li.
Dacheng Wei. Hisashi Kajiura. Hongliang Zhang 1 Yu Wang f 5 sco P e T Hoth 24, S0 H B &%
(1 B3I I 288 RSSO, AR T FA Y A BRI 7, 9F Ho Bl 0 EAR A0 R T K %R
A 1EFRI%%; 1bm United Kingdom Limited F1 International Business Machines Corporation (] # £ Fr 0
w2 B AN T U0 28 AR ) g B

4.3.2013~2017 SEEFIAEME

Wil 10 fros, JCFEHOR 2013~2017 E B R SR 28 5 R 7 ORIEE 9 k. Hdr, FERER
HL A R AR O RBEAT BRI, SAEX A EI R AT R A m] L 2R 98 HE )2 | LR AR
Fobe. EMAREE B ARAF . 7aE B A R EAL R A R S5E5E . ZB JH B E R M 3
B A P 2 o 51 R Jo R AR TT ), BRSO R B SRR RO, 185 TR P AL A AL
BT AT DU R HT EOR, T LB A A IR S AR . AN AT DA AR AE R T LA BN B
EMAIET M, @bl Ibm United Kingdom Limited. International Business Machines Corporation. lom
(China) Investment Company Limited A3 & 1EF M4 FLL Google Inc. Neven Hartmut. Ding Nan.
Barzegar Alireza Shabani 4= A 1E 1 M4, IXEEE0HT 4R R BRAR I &y, @i %0015 A B IR ) VA FC 1 5 )
WIE O FRARRES, NI R 7 aH R .
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Figure 10. Metaverse patent cooperation network from 2013 to 2017
10. 2013~2017 S LF B EF S 1EM L

Table 4. Characteristics of the cooperation network of metaverse patent applicants from 2013 to 2017
F® 4.2013~2017 F L FHEFRIFASIEREHHE

FiEA AEX H 0 B AP YL AT O B

PGP 0.00611 1.623 0.221

Google Inc 0.0037 0.05 0.191

International Business Machines Corporation 0.00315 0.002 0.186

Ibm United Kingdom Limited 0.00185 <0.001 0.186

Robert Valentine 0.00148 <0.001 0.188

AU HCEE A i 3 R 4 A RO ] 0.0013 <0.001 0.187

Element Six Technologies Limited 0.0013 <0.001 0.186

EIEPRE N VAPA 0.0013 <0.001 0.221

I 0 L1 AR 8 B ) 0 ] R R AT S B 0.0013 0.001 0.221

T E AL R (E5D 0.0013 0.003 0.187

Hughes Richard J 0.0013 <0.001 0.187

V Padmavathi 0.00111 <0.001 0.186

Ronald L Walsworth 0.00111 <0.001 0.186

] X A 4 B A PR A ) 0.00111 0.001 0.221

University of Rochester 0.00111 <0.001 0.187

Roytelman llya 0.00093 <0.001 0.187

Ravi Pillarisetty 0.00093 <0.001 0.187

b E AR A LR R A E 0.00093 0.004 0.186

Prof Prashant Lahane 0.00093 <0.001 0.187

Microsoft Technology Licensing Llc 0.00093 0.001 0.186
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W 4 Pios, EZHEMAE R Google Inc [RIARRS H G B R+ oA T4k, RWITHFERIP 2013~2017
UL R B KT R T T BB EAE T M4, E SR AR o ot B e, R R
Xt FITAE T IS BORIIE R 77 EKMAT L ERRET R AR ERL RS 2w B R 6
FEREAN [ [0 48 ) F A PR A ] BB L EEIF B 5 —, BRI DYANT AL T T M E RO X35,
BOAFENEEREL.

4.4.2018-2023 £ 6 B EFME1EME 4T

e 11 s, o S E A 2018~2023 4 6 H LRI GEMZ LA 1338 LA, ¥ K 2126 4
HYEEM, 5 2003~2007 4. 2008~2012 £E 1 2013~2017 £ 3 H] T H i & RIS AH Lo A B B3 . 7E3X
B (A B, R AL, Bl RS, SN T o EH TR EIEMY . R HATNE,
FOMARINRIE AL T e EER R, I HAEGIEMIREERT FEJ7 AL T8GR K. HHE A Z TH]
GIETF R ERQIHH FREEZ, WAEEEARIBEEET 2 DOB R T M2 4T 248 Ao IET AT LA
HE s R E T RHA R AR SRk E 7R AR AR, B WA & 5 E R E AR LKL Tbm
United Kingdom Limited 5 International Business Machines Corporation & {F k¥ % .

W
Ak
W i
L RIS

‘p & had

ST s

E’ i"‘!i‘-‘ﬂ
EETHERNSA AL N
S

l‘.;? U
i
A

Figure 11. Metaverse collaborative patent network from 2018 to June 2023
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Table 5. Characteristics of the cooperation network of metaverse patent applicants from 2018 to June 2023
F2 5.2018~2023 £F 6 A L FH & FIRIFEASIEMBEHFHE

I FEXT H o A B it
| 2% L ) 0.00151 0.668 0.049
International Business Machines Corporation 0.0008 0.001 0.045
Ibm United Kingdom Limited 0.00046 <0.001 0.045
AR TR A BR A 0.00042 <0.001 0.045
R TR R AT 0.00042 <0.001 0.045
Ibm Deutschland Gmbh 0.0003 <0.001 0.045
Massachusetts Institute of Technology 0.00028 0.016 0.045
[ 12 3 13 7 Ml A A PR A 0.0002 0.181 0.049
Sliwka Lukasz Jakub 0.0002 <0.001 0.045
Yantis Jonathan 0.0002 <0.001 0.045
WYL 7548 H A BR A 5 0.0002 0.012 0.049
R R T EEL A 2 0.00015 0.007 0.049
EygsLIp 0.00014 0.001 0.045
Google Llc 0.00014 0.004 0.045
IR MARIEA R 0.00014 0.002 0.045
Ernst Young U S LIp 0.00014 <0.001 0.045
o [ G R T A R 2 A R A 0.00014 0.003 0.045
Englund Dirk Robert 0.00014 0.001 0.045
Seldon Jason 0.00014 <0.001 0.045
Quigley William Edward 0.00014 <0.001 0.045

HH#% 5 fizn, 2018~2023 4% 6 HIE4BkcF i LHHET, EEXHMAF. International Business
Machines Corporation 1 Ibm United Kingdom Limited FJAHX 0 EHEFERT A, BRI DUIX = AN TR0 1
GAET IR K, REALE 2018~2023 4 6 H MR LA ik = AN E AL ORI R T SR I E1HT & 1E TN
#; B M A R BN 0.668, K BHIZTT RO FLTLE W 2% (4% D) 2 S ik K s g Hh i) e
N R bl BE RS BT, R 1 SRR 15 B R BN — 81 .

5. B4

AR T SR T T R AR LR, 7RI E AR 2R AR 2 20,601 L F, AR HIE
BRI Mg N ORI SE Y R s e T E ARG R RSB LR, FHUIRE R

¥, UFHEA GRS, ®RiEAZ R LBNE A, MATEMZEE . N TR AR
REHE 7 TR A . 2008 42 Ji o7 T RIMEEA S 100 44, TEMPTEL, HEGKE BB
1%, 2008 F2 )5, JUTH LA HIEEBE AP, B Ao RS A A S R T E Y,
AN [ G AN XA T 7052 5 (A UURT AR FEAE AN TR i, R I T FOBE R L E A BEr Re J1, AE
BICFHBARESRRIEE N IRE T 2 FGEMEE . &7 HiE A 32 International Business Machines
Corporation. Microsoft Technology Licensing Llc. Google Llc &5 BRI ALY, IXFERIA TS
KEIMZ @G NTREGE KBRS oM E S0, HRpE I 213 LSRRIz et
H RS o

B R BRGNS & BT B b, s S8 EE 1 AUCHR B R A A, 1 A
TCFHBEARMBKSE, TFHEARSEZANE0E, 2HEEFHE B ENSMHEc. PEPEH
BT NTEZ AU R A R 2, HISHE R E 2 THAE K, HEEIRiEEERD, Hiin
TEARE G LR, SEEFHNERNERIY, TR R, TFEHBEARES M EREREE
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FAR T —RRIH MR, HR O X AR N GO6N10, &5 FHL a2 3] Rt QiR B 4T it & Rl A,
FFEEMLS . PLEI . BRESABAE, XEHEARIECFH R Z N T RIMA ARZEERRE . 15
B H BUR RS, A, o E ARG RV Z AR, e FIHE. e S, X
SE AU B 2R B ol B RIER ARG X, 4% G06Q10. GO6N99. HOAL9 %%.

¥ =, KT 2003~2023 4 6 H v T TR FIEEIE, 18 M NER T T B RS B
W20 M AL 5k . TS R R 1) ERROTFHBARGUIEN L R S EM G B IESEY K, H
BiaREE . QI FAREE K TR T A S E B E KR . B OCHUS R, A R 1288 0
W, FHENSRAVE. CUETRNE, (R AR, 2) EFRICFEHIURK LRI EEMS AN miR.
T FENUAE R EL BRI i b A SS9 EZEA R 7 o SR, H ATREAN 4 s AT, 5 X S A I 5 )
BB, AT FH TR EEMERZ Z M S ERR. 3) AEMSKNBEA ZREH, 7
FERR RO B AR O AT i, JUFH TR GRS R RIx ek, Al ABCR Wi,
BT A VERCEE TG I, QR AR AR I LR AR W 2A% 01 5 A A R R AT S E R R

E&WmE

ExRARPHEETE “HE Al S RGN BT R shE. PLHSEL” (5
72104137); LT EEREEA HINRIE “ RigRa e CRET BRBRIENL SIS B
WL ('S : 21YF1415900): Hig it wt Sl B “Thim) B Rk b3 & M R AR Je R
TERAEWEAL” (95 23692123100).
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