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Abstract

With the rapid development of Internet based on information technology and the approach of the
quantum age, countries pay more and more attention to the research of quantum cryptography
and quantum communication. The quantum cryptography patent data can well reflect the pro-
gress and achievement in quantum cryptography field of a country, which reveals the relevant
scientific and technological strength and national defense strength of a country. This paper makes
a detailed analysis of patent applications from 2000 to 2017 in four major quantum research and
development regions in the world, namely the United States, the European Union, Japan and China.
The analysis is carried out from three aspects of patent application time, patent application or-
ganization and patent classification number. And then the research results in quantum crypto-
graphy field of the countries above are summarized and the research trends are predicted. These
provide an intuitive and detailed data support for the analysis of a country’s scientific and tech-
nological strength. Moreover, it can be an important reference for further research on develop-
ments of global quantum technology and the national quantum strategic planning.

Keywords

Quantum Cryptography, Quantum Communication, Patent Analysis, IPC Classification Number

SKETREETF S0

? g§l7 ;K‘\'\Q:}’Ll, giﬁﬂz, -i-,g\;ﬁ'&l, %K;P;&:L, # ?17 ?iﬁkl

L ST AR G B TR R, TR IR
2l ZE 68303 BEBN,  H 2
Email: lihongxin830@163.com

Weks B . 20174F12 428 FHER: 20174F12 148 & EH: 20174F12 4 21H

MESIH: AUk, KT, BOCH, EEA, KB, B, ERR SRETEE LN HEHR SR,
2017, 7(12): 1234-1244. DOI: 10.12677/csa.2017.712138


http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2017.712138
https://doi.org/10.12677/csa.2017.712138
http://www.hanspub.org

iR F

R

MEE LBRE B EAR HH ARG RBUKETRAKANIEE, &ENETHEAETIERE SR
ENEERER. BTEEEMNEET R RBR— I ERETERSRAERERR, #HHER
EFRAMRH RS A MBI &. 230 HNERFIER R T8 HEIH . BRRERSRRAPCHR)
=7 HEVIN, X20004E 22017 R RFER THIRMIXKE . W, HARN S EH &R i HRL
HAT AR NI, RS E BT HRSURAIHT SRR T & EHt i RS . XA ER
RIRHSE IRt T EM P SE A E s, T HAESIRE TR RIR B RERR N E 2 K2 T R L)
SH AR EENSHEME.

E3: 40
BETFHEN, BTERE, TR, IPCHEET

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

s KR AL BTN ERR, B RGN E TR RS AR S AR R
THIFTARA KW ERRATIEHE R AWHI AR, FEBOREIR 75 A H LLRT A 7 KERUH)
R, 2016 4, PEEMRMA L - FETEGERE TL— “BP TR, JFHRIEN TR By
BB TR TR [1]. ArBhd, B RRREG M OO AE 1] 55 [ 1 — A Z AT B AR br .

BTG RA et RETER. TR B AR R R SRR, TR S BOR SRS a0 22 42
MISRBEAE TR T H S EOR . B4 K EUPKKE T HMNEORM T3, B ESUR 0 E R R RFEE, 2
i A2 [ A5 D A (A . AR R IE T KoM Bl . S IR TR BT T
R I OISR T

FERHRT T30, T [ SORH 2 B s ) 2 O s EEE B R SR 6 UM Y & B ™ ) B2 7 1%
R M AP B A R AR, T & A 70 A i — BN AT TR 2 BOR A — S  R TT ik TR0y
BT AS R ARYE LAE B AR B DB A, X RSOk b B 5 (0 25 A {5 225 AT E R s FE AT
FHEm GO E S, R RE S TR TR SR M2]. A SCRATH % E &7 H i & AR
PERFAESR 7 M BUSAN [R] B 5K 2 8] 7 W FE A DL R T HOR QB S O, Il B 45 2 &% 1 & 7%
REIE T8 Sk Aol B T BT A o [ B AR 0 Ui 8 TR R R R AN T 25 [ B 1 BRI A5 1+, gk
TR A 5 8 RO BOR, e S 45 R 2 WUl s . R, RATCLSEE . RREL. H A
F ] DY K W AL X (0 ) R 1 LN 2R S 16, R A BRE T 6 R R HEAT R G2 1 0 AT 7

2. BTEWEEF SR
21. XEEFSH

2.1.1. TF|ERIFHE
5% [ & T I ST SR 2000~2017 EAATEARFHIRERIOS S o ISLIR BT TR L IT A L™ i
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Figure 1. Annual distribution of patent applications in the quantum field from 2000 to 2017
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Figure 2. Patent distribution of American quantum research university and companies
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Figure 3. IPC class distribution and subclass distribution in the quantum field of the United States
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BT ARG LR AR, AR IR I8 (E 55w R 7 TH 4k 2240 B A BROR %0815 .
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1B, (REBEHAR BRI SHE) . X3RRI T SR E T RIA & £ B TR EE N g s, e/ g
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2.1.3. IPC S

N [ R ER 4 1) bR R 43 285 (IPC)SE i 45 kG, 2000 43 2017 436 [ i) 32 B0 R 7 W) A4
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53, 12.22%) (V0L 3).

2.2. BREBEFIHR
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Figure 4. Annual distribution of EU quantum patent applications
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Figure 5. Application of patent agencies in major EU institutions
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Figure 6. IPC ranking of European quantum research field patents
[E 6. BUME FRARSUEEF IPC /N2EHEE
Table 1 IPC class distribution in European quantum field
F# 1. RUMEFSUY IPC KED %
IPC 5 IPC 44 FIE & i %
HO4AL Hrr s B 146 91.2%
H04B CINEL N2 RSN 37 22.4%
HO4K REE(E: SHEENTH 5 4%
GO6N FET R TR T LR S 5 4%
GO2F R ROREE . B, AR, WIRELT 1) (1 21 ke & 4 3.2%
G02B KT RGN 3 2.4%
HO3M i, R EACAL e A 3 2.4%
HO04J Z M FE(E 3 3%
HO4W ToL A P 2% 2 1.6%
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Figure 7. 2000-2017 annual distribution of patent applications in Japan
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Figure 8. Distribution of patent applications in Japanese institutions from 2000 to 2017
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2.4.1. EF|RiBRIE)

TR T 48 R A 1 RS L R RIS EA T 2001 4, o ERNEBE T AT AR B T 2000 4E7E [ A
FERERRTHE R (CRESRPENNESETEHAN KRG L HBCEDI) [10]. Z )51+
(2001~2010 %), FZEE T LR AIEHERSHK, FAE 2010 F5X —4F HIA |45 1 LR B HCE 1 T
W, JAEA ESN AT MAGIQ HiARAR, =Z3FHNk NS 2 KRR T8RN AR, DL EFT
B (h ERL 2= B ER I FUAT) ] A AR 22 1 S S S8 BT A

M 2010 4FEES, JH A TLAFEI ] (2010~2015 4F), 3R A G R IT 4R AU G . JUHAE 2014—
2015 W4EH, FERE R H B TS THEARNEL LA EREERT . Kb i T raEEARs
AR MUER, SefEThEEFERNIZE TOMMbAL. IWE 9 d “HK AL 17T LUE H i E 1
TR AN S A ) R S O T R AR BOM K A& S, U B IR E E A T s R R R A e S R )
BB . SFETIRRE S, JEFaRiciEs B SETEE EANRE, SRmEaHTRHY KRS
W o TEE KR ISR N R ERF A G5 T T RTET AR A IR B ok, e 7 R E AR
27t.

2.4.2. EF|RiIFYH
YOI T+ FAE 0 SRR E R RN, aTDURBLEE S =R R EEN
TR B REE NSRRI IRA T 58 =R SRR R A 7 A E R TE
Hh [ 5 R S PSS 29 ALK, JEHEE LR 70 . B L RIBCEHES BT = L B
[ ot 2 o (13 T3, o 6 ol K 2 (BB e 7 20 13 300) Rl 22 S8 i 1345 F R A PR =) (R AR AT 70 41 21 T7) 5
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Table 2. 2000-2017 Japan quantum field patent IPC class distribution
% 2.2000~2017 HAZEFHUREF| IPC KEHH

IPC 5 IPC 344 K &7

Ho4L v fs Rt 204 76.98%
GO2F M THEHDCRIBRE . BN, W3R 1 1 #51F BiC B 13 4.91%
H04B LI TR (R TES N 12 4.53%
HO1L P ARERAE, HABZE B PSR ) A AR 10 3.77%
GO6F R A Ak B 4 1.51%
e 16 8.30%
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Figure 9. Annual distribution of patent quantity in quantum communication field in China
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2.4.3. IPC %51
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TIREHAT AR AR HBEER AR TE B RERI(HO4L) . HBEHE AR L H(HOAB). oLk
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Figure 10. Distribution of university patent applications in Chinese quantum communication field
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Figure 11. Quantitative distribution of patent applications of China quantum communication domain company
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Figure 12. IPC class distribution in Chinese quantum field
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