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Abstract

With the rapid development of artificial intelligence technology, the patenting activities related to the
fields of Al is increasing worldwide. In particular, a share of patent filed in China has exploded in

recent years and overtakes the numbers in the US. In the present study, we focus our attention on the

patenting activity of China and the US. We analyzed 6,281 and 13,664 patent applications

in the US

and China respectively between 2008 and 2018, and belonging to the “GO6F(Electric Digital Data

” o«

Processing)”,

GO6N(Computer Systems Based on Specific Computational Models)”, “HO4L(Transmission

of Digital Information)” and nine more relevant technological classes, as indicated by the International
Patent Classification(IPC). Our analysis contributes to: first, the understanding of patent application

trends from foreign countries filed in the US and China, 2) patent application status by applicants

category such as companies, universities and individuals, 3) the development direction and forecasting
vacant technology of Al according to main IPC code. Through the analysis of this paper, we can

suggest some implications for patent research related to artificial intelligence in Korea. Plus, by

analyzing the most recent patent data, we can provide important information for future artificial

intelligence technology research.

» Keyword: Artificial Intelligence, Al Patents, National patents comparative analysis, Patent application

trends, Patent trends analysis, IPC code
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Fig. 1. Patent application trends of Al by country

o1 ¥ %5 7<) 3k BAlo] oA HA] QlFAF EF #
H A7k AaH a9l Fujii & Managi®] A7-[9]014 =7}
H 9eAs 53] 2 5 A9E 5 e, 57 59
=9 71 2012d 70874004 2016\ 2,888712.2 407.9% &
7hek 21& 1 4= lthFig.1). 53], 201594 -E 201637

A %708 1FA5 58 &9 7 "] 3,09871(65%), =
61171(13%), PCT(Patent Cooperation Treaty) & 46571
(10%), w3 2037(4%), L¥ 1914Up) o2 - =3} 5
o] I7h GejellA B 555 g ZoE UERTh

919 Aol mae] 71gEel M B AT V%
E5E 9siglon, v= & 7t &3 VgES AmEd
ok ofyg} mlat] EYsted T AS ERiIgto N
n= 7] Aol Wt vls & STt Al lojA wiE Rt =
tlal A3t} Jeffrey L Furman 59 =7} g4 92k A4 Q
el #gk AF[10]o01M = v=el] E¢g b2 H7H59] 59
£ ‘4 E3](International patents)' 2kl Felsta, 7} &9

o

Z7h=0] Hal HJJr A\ gz e = 04:#01]*1E e
F3o] 9T sjolT71Ee) 53 £ AL BAsla, A=
e 0(}%7}7} A F7Yel A A gl Hl%—% o) a3
ozm tgA & Zrke] V)% A% MEEe} FE AFAS
7% 58] Aol tigk AAMES AN Se] B8] BA whE e
A AL FpATh

ol9lel = uhAl g9 AL[1]ME U AFAT 7% 5

—_’é_ %Zﬂ%(ﬂ T

IPC) =& &

F(International Patent C1a551f1cation, o] 3]
ggalo] AFHom R/ 2 A5k I
3

QAT AT WS xﬂ ASGA, T ABAE 5
TS s Aﬂﬂl 10 71* A4 B ekt

Hel AT 71% %6‘4 11,54973_% ﬂ%*oho_i A7 7
< 2k =7F 3 9719 1 SRUIESAE At &9
S Bl ARl 5319 18/9]18 A EAHS o] &3
Ao lE 7R 18/3R18 ARV} vk T fig
F2Jo] A2 o] Fox#] F3t}. Cockburn & Henderson]
AT 111 W= 58] 57 Al="R(USPO#H 1845 ¥ 7]
AEs E d3AT %f_ﬂ dol8& F3ataL, vget Q1eA]

ol dek A AFA T A EAEIGITE & AT

53] 24l 7}7<P 440w FgHE IPC I

(o)

A .
o F7h 7k HlmEA o] ZbsaL, T AF
o]
=

7] Wl 71 B SN FaT HolER BE5]
2 gieHI2] s 712 AFAs V1% Bl 59 99E
I VY B AFAS 53 EHERE

B =M e 2008W5E 201874 9% v=3) S
AEAs v 53] 29 oS vluiAsiltt. 557 74
= =Y, E997L IPC 2= 5o ARE 83 1) v=
A% =7PE & S BA6k, 2) 714, gk JA”l



Comparative analysis of US and China artificial intelligence patents trends 27

hS -
=9 AS BYsilh Al e As Ve

m
=
ro,

d]
k9
off
N
i
re.
-4
=2
>
>
k)
o
B
>
)
4
%0
(o
S
N
5

[1l. Method

B ERdAME v S 1EAT T 53] v
S 8 AFAT 71 MdS gy, FE, AJAFH AT
T 3 WoA g 719 EE olgste] £ EdN
5 B8 H2 109 Bt Qe AT B 595 B Ul
2 gstar, 20179 5ol 2t Q134%F 7|& ¥4 PC
BR1131eF 3 A4 ged 2 QlEAs 3 PCE 23
gto] dlelElE Aelsiolon, HFAoR AFAT 59 v

6,28171, = 13,66471¢l djs] 48 A

1. Artificial intelligence patent data collection
AT 7leS A7 dE FE, MY v Adst
7le® AT 14]. 1 F FEFE 7 HE veslet
2173 2 (Neural network) 2.2 F8g A 02X, 2T o
g oyt AlgE e 14-15]. |79 1FA% =] 7l
719d¢l NVIDIAS] wEm Hejgde o x)5oA 714
| A37gstaL ol wokE AFEVE ke FEE e
B9 olalE F+= 7]oletal gt 16]. 2006136
8k (Machine learning)?] 3+ 9oz st

A gz AFAEe Ay anel AE 2 AR A
]
=

of M & ool oo (o R Qe
o
__WL‘
o,

O

fetl
m%
ol
ol
rox8
)

HT AFAT Ve SEE E9E, VEYT 2 HY
&S 7o 3= MW HF"(Server computing) 7]E 7}
0T, 2H&F3 A52k 5 717] AA JAEAF 715 HAls
A4 AFH(Edge computing) 71&=Z Ur o] vhdsta 9l
53], AA AR 7Ies T8 v AT AuaE &3
Ho=z 2sl7] 3 wE TZAMQ AFAT FH AlFe
Zgketar Jrh[19]. & ATl B4 M= dFA%T H7A
I OEM CFA s AZEY 0} S=go] EF]Z 3

] 9] + ‘Artificial#Intelligence’ & 719
tolElE HAste], ZUl-2] J18X|% 53] tlo|Eld] dls]
Ao, 553 [13]oMe d3A%
]9 nlE o EFEY

)
5 sk, ARTtESe YoIF A A%
=

N o o

9o, S, S8, 914 Tel3 A3A% 7 53 24 7]
9= Agalo] Table. 13} o] A4 A& EZaioir
2 A2 olgstel 5 4] MulZ 22 (Wipson)lA]
2008 79 497E 20189 79 3% 9] 5l BMsa
[1-2, 201, THAAS 2Ajsle] v]5 7,777, 3 18,806
A9 e +adT. B AT BAF 42 10d F
o) AFAT 53] wlelE e AAZIE AAA Y
68.0%(14,68771 5 9,9877)<] 53|71 AAE oM, Fo&
89.6.9%(24,99671 5 22,38571)2] 5387} AU} of= <l
A% 537k A2 324 S0 Uee hehic,

Table 1. Search period and search formula

Search 2008.07.04. ~ 2018.07.03

Period
((“artificial  intelligence” or  “Al") adj (chip*
algorithm=*  comput*  semiconx)) or ((deepx
machine*) adj (learning* training* neural*)) or

Search ((neurox neural* neuromorphic* feedforward»

Formula bionic*) adj (processing* networkx  computx
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recognition* prediction* recommendation* identifyx)
adj (application* workload*) and chipx)
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V. Result

1. Dynamics of the US and China patenting in
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Fig. 2. The total number of new patent applications
filed annually from 1999 to 2018

2. Analysis of the status of US and China Al
patent applied country
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Table 2. Share in the total number of Al patent applications
filed in the US and China from selected countries

Country of Number of Country of Number of
application patents application patents
393 300
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224 60
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3. Comparative analysis of US and CN Al patent
applicants status
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Fig. 3. Patent Application Status by Applicant Category
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Table 3. Top 10 applicants of US and CN Al patents

us CN
Rank : Number : Number
Applicant of patent Applicant of patent
1 IBM 592 Zhejiang 241
University
2 Microsoft 453 Baidu 232
3 Qualcomm 354 TSI.nghl.Ja 219
University
4 Facebook 136 State grid 218
corporation
5 Samsung 97 UESTC 215
6 NEC 95 Tianjin 194
University
South China
7 Adobe 84 Sci&Eng 189
University
8 Amazon 80 Xl|d|ar? 184
University
Beijing
9 Siemens 79 University of 151
technology
Nanjing
10 Intel 74 post&Tele 138
University
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4. Al technology direction according to the main
IPC codes
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