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Trend Analysis of Artificial Intelligence Technology Using Patent Information

Jae-Yong Park*

Abstract

In this paper, we propose wide range of categorizes Artificial Intelligence technology as Learning,

Inference, and Cognitive. Also, it analyzes 758 cases of open patents. For an analysis, target

technologies were selected and categorized into specific areas to collect information about the

patents. After removing noise, the patent information for each technology such as patent assignees

and [PC code, was analyzed to evaluate the maturity of technology, the way ahead for research and

development and the trends in core technology. This research presents directions of Artificial

intelligence technology research and trend analysis of core Artificial Intelligent technology using

quantitative analysis of patent information. Also Artificial intelligence technology requires technological

development necessity through close cooperation in diverse fields.

» Keyword: Artificial intelligence,

Technology Classification

[. Introduction

o

29 (deep learning) 714& AHEE Uy
A55(Al : Artificial Intelligence)9l]
Al A4zl A EH ] HATeE
7} H At 1IFAFolgh= £k o o
A A ko g 1FA|Fo| AlE AR i <
A7t digk Zdie} -7t FEskar ek A4zt
d71Er deAs 71s ICT 719 &%57
ICBMS(IoT, Cloud, Bigdata, Mobile, Security)7}
, AT Ve T2 UE ey 5SS
sk Fejo] Au|22 wE s 9do[1-3]. A%
< w58, 98, A S Ab] b A A

rob
e H
o> [
o 1o
=il
ol
rlo

ol
ol
L
[
>
>
N

¥

o £
=
olN
=
>,
X gy o

i
7
=)
a0
B9 lo L g2 N & ool

A

o
pLw
iz
=,
[r
N
e
N

o
il

Wi
22
s

offt
ol H
4wy of
o2

rﬂ‘.
= % N e

o
AL

I N o
)y
lo

i g2

o
A

&

3
A% 9
@t

o

N

o
Morr o2

pi

S
b
|z
)
2
=
X

o

o
=

e,
2
I
fetl
i
[

o T
= —
&S e
= o
£

[— rg o
o
o A
off m

)
e A

o o
Y
N
B
o
NS
m ]
L =
nz %
_)H_‘ -
SE 2
Ho
o T
o L@
o
2 7
=
N
0
tlo
2
[N
_O‘L
N
fr
S-S

o)
o
74 AXE el 55 Jug olg5u shsein

Patent Information,

IPC(International Patent Classification) Code,

g
2
it
_O‘E
o
e
Lol
Orm
Am
o _01.L
Ty
A
%
kS
o g
i 4y
%9,
rle
o,
e
]
o,

N
iy

>
=
[
é -
N
Q
ro, offl
a0

2 o
e i
M

(o3

N
—_
_O‘L
S
pass
rr
rO

=
==

© L ofn
on, b

bt

fetl

B
>
2 of\
M
29
]
K
o
_O‘L

Mromo BN
e 1% o @

tlo |

S
i
N
Y
g MO
ol
o
o
12
_O‘L
£

=

in}

30
=)
rlo
it
_‘OE
N
i
tlo
Job
e
)
4

o
-

= & o O ol

ofr ot =y S
= 0
ot
B
rir
it
_‘OE
o,
e
]
o
oo

o %o
ro,
oK
B

off
N

O
°
z
2

ol
o

o,

of{

N

~

)

©

ox
N
>

o
o
ot
=
>
o

ﬁ ol[‘[
sk

Y ol 1 orfboroh feonlo
:
d]
ol
of oz
N, IE
wy it

ol A= oleld Dol ofdf AeAlT Vs 8AE
2 LA, AFAS 714 Besle] Fo U9 5
A
-1 X

1 58] AAXRN TF77F 7Fs e A5

* First Author: Jae-Yong Park, Corresponding Author: Jae-Yong Park
*Jae-Yong Park (takecarel0l15@naver.com), DMZ Operations Officer. United Nations Command Military Armistice Commission
* Received: 2018. 03. 06, Revised: 2018. 03. 15, Accepted: 2018. 04. 03.



10 Journal of The Korea Society of Computer and Information

#5(PC, International Patent Classification) FEof 2]l
AFAE 7% Eoke 7]e &S AAHoR 4515
cheFeh Wale] Mg B BN 24 2 A & F
3 Q1FA|F 7% ok A Egste] r]osta, Q1FA
ATE A% Fa8s UAEe] 2 Horh &
T vty gko g FlgEojof & oA o

A

W Ut o] AE o] Sl 2%l de AT
W ek A 24 e 2l 38l = 58
BAS 3 deA% 7ls EF AT 7e 59 s
AR, 4N e 58] AR 4 ZRAIRE o83 ¥

[I. Related works

1. Artificial Intelligence Technique

IeAsol §17to] 7R A7} 2, 35 oY Tl AAT
& HAFEE o83t FaEshe 7otk HZoll= ] AR
A& 71 2 AT = & Bldlo|E(Big Data)7} gl
g} JIFA T VEE FEER S Ak

ANFA T2 A 7t AEA5(Strong ADZ} oFgk J1EA5
(Weak ADZ s, @A) Q184S 7] okt Qa5

i)

]

AFE o] girh A} frakg =29 gk 345 7S o4
F& 7l ARl o]24] ZEta Atk

AFA T 7|2 02 17k WE 7| HER o] LAl
AFA T 7% dA+e HAA(fuzzy) L2, A7 %(neural

)

networks)¥} o] Q17ke] HE AESH ndlyS Balo] Qg4 TS
TS A9, B9 AAO]E L 9IA] oF|HAH R ARk A4l
g mdlo] gt ATE IA v 5 itk o] ATELS A2

Cognitive Computing) 0.2 Wdd Ho g Avdr}
1A 7)e QI7F Aol 5] Y8l wAEa 9o,

ICT 7]&¢] 2oz tpekeh wofst g3ste] 7]&o] /s
=

ITH7]. 8A5e] 3t F8 7]&2 “Shy, 78, Ao,
FEAR, A o), ARSARe} QIEH o] & 4] A 227}
EoHE Al=EorH8].

Sha QIR 9] B2 WAS Bste] didlete] T
o] A7zl zrge] glem, oAo] Yadol=s |=9] <t 744
B gl Held Zokelth8-9]. Held Qe Al S dare]
o] sz 53k 8, vt HlvlofH, tddt o5 3 B4
ol Bad ol A dae]Folrh. HeldS Fait g
darglFos Ay Y FHAHY s WA ol =S
gl - sk e ARRTh B dlofE H| F3hks
AHrEA L $lal 2dehs daeas AR te e B
a&Aolal wEA WS LRt o5 5 gl Aol Atk

3 UA Y AHE o)A H(semantic) & BHE A 7|E R
Helgo] F88 g3hs 3 o|= 5 ICT Atde A4 ko]
2 Aolrt10].

AteAo] 2 2] (Natural Language Processing, NLP)&= HHFEE
ol gsto] Abg Qloje] olaf, A H wA S T Al Ve
gegie) AFdojx g 1940 AFE}F 5 & FE AR
o], 1990 dtholl AFFE A5o] AA WAGA HHA it BE
Z)(corpus)E TEH3te] theket WS ARES BAIY £40] 75
Al H Ak 20009 o] $oll= 7] A5 (machine learning)2]
T4 WAy} tEo], HIToE AFAS AT SEAEA
AFEH7 A &M o2 F71E = BAE vEoE AnE T3l
F& RS AFs o R sk g 7es déshe
Wo] 2AAM o R A H AL vkl

FE2 kst o] Ay o] 9lon) 7 AnkHl Ao
H A o] 2(Fuzzy Theory)e]th. #A|o]&2 1965\ 1= UCHZ
(e}

t8he] LotfiyA.Zadeh 257} HA] & (Fuzzy Sets) =v-2
Ja1[12], 19733 A|z=8) 2Fs Alofel| 588 5= ke 97
. 1974 9= Mamdani 1527} 28] 9l Alojo] Ag-0=
AL 7FsAS HAFHTH13]. o]t 71&e AFAT
PAA7)E A Zg ko ATE ATkt 71=9] Aol
FUXHA BAAAES AR Qi) HA] 22| 21do] AelEd
I A= s57]s 9 WEAdS Fiste] FRAAAIZ~E
o= wHsioit). e HAshE A28 AAE gk AAAL
| digk A= dA 78 Fold).
& , Aol 5o 7 AIEE O ® A AY A
= FES T oldfshe Aoy A3E YehllE=
ANA Ee JAFA T 7|Ed= gt 914 7EE0] 9
E P

ME AA9] EA(features)olH EA(traits) 59 HE=

L Y

)

23]
O:L_“

oo o
3L

{0

],

)y oo
2 o o
mE Q

N,

O

1>
1o r
o
o
=,

O
o
e
e
T odo o
g oX
rO
>
g

bt}
3
=
= e
gy
1
g

API(Application Programming Interface )7}
A &4 4E A H o]z st =87t F7

o M

R
¥0,
S

—
ol

],

ofy

o>

o

o} fru
ro,

N

off

S

K

N

of

N

= o}m
o,
= o
[
Y
o olf o
&M
x 2
(A
>

U
rlo
2
s
X,
ofy
o>
4
>
I,
R
i O
i
rlo
Lo
R
b
re
-
o
ofy
o>
A

al
(Deep Neural Networks : DNN)2 75311 Hede 531 913X
5 718 el tigk Axle WA A7 Dk Aol

N

. The patent information analysis method
ESARE WA, S99, Byl v dY, 53T
B2 ARE /AL ek o] SFAHRE o] &3}

= =
o =
QEA%, A W) WA, 55 B BGA

of 2 ok

N



Eal

11
EEER

A
I

3]

g

[e]

o

ol FE2fRl 7l B oS lnk feld, Aol A

| E-F(PC:

E

QAR IAE

de ¥4

Trend Analysis of Artificial Intelligence Technology Using Patent Information
International Patent Classification) Z=7} 1t} IPC

ATH16].

>
nn

s}
=

Ja

A

g 55 A

~

o

AT,

A

o = %M% < ﬁgeﬁwmﬁ_xf%%%%ﬁﬁiﬁj Amw_,%i%
°c = 2 > om - g = X 9O o =
il <o S 5 ﬂm%f%&rﬂnﬁﬁmm NI S I
) 8 D g = o o o A - s M@ NR
~ MZ‘UI = AOHT — ~ — ~ 0
N o— o oA Y x @ X = N H X N ® u) ] w8~ B
T = EwZ g T L e &AL S
=T Hol N T~ i) 5 ur o A o o N MW » TH Jo ‘_% T 0 N W s
i o- 0 To 7 _— . 0 5| froas = o~
T RS £ ﬁmmoaaﬁ;ﬂommzvmw#ﬁm & 5 o
e IS ™ 9 g = L axo et agm g o e
LE FEEEE ¢ LEREEIRReECELYE FEREC
°N =% 8 X o mRDXITET HW g
e g oy I E = S o X RX e w2 M
—_ — _ ‘l;‘l ’ 0 r _A_
L S o O % < ﬂmoﬂoxilz%%%%ﬂ_w_/i% %D%JJW
% S @ e B B ommETmRAS gt Rad W ex T
B op Sw S e K xRS o B W 4 g 4
b, 5] o NE @ = _ X I X — ~ < =
o - C o 4 ® Q %4%01%7@.1_]1%&_.1%,W1 _ n_mo%olo_af
| I g wA % 9] © — o . 20 o 1R =3 oy TR X < TR
B 3 S0 5y S Wﬂ.mﬂu.x%%%%mﬁ%i% ~ o w P
Q2 %o o) (S L 2 o = H g IT NPT RO T
7 X0 R S T 9w r o SR X o
mo° SEGuw N 5 Herm oS WD o™
op =TT |ﬂw%a T oI ) g oo LT RE xordam
X o] LC o = T — = 0 .QHO 011i0,|_|_ == —_ .
% o) 3R S o m BT £ — N X =B g ] Xﬂﬂ7Lmi7 Jo B N
G S %5 o 0 < lumﬁmuEﬂwﬂﬂwﬂ]%ﬂ:v%qﬂ%mﬂ%
s Ehmow® — BT e TRl TN Ghom e
2E2 STIaY P OURERERISILFIERETILE
™ oo N ol o o U - SN I N T S e alC T TR B
H%%%Hmﬂm oﬁaﬁﬂﬁaﬁ@qoﬁ ) &%%M%%ﬂeﬁ_ S
— T o ® T WO oy o W < . I 2
RS T woa BN 38 £ SHMo ¥ _Pd g
= 0 ' o
oo W E 4 2ED L m o 2P 2 HEBLgnElhe 2
2¢] s ,_ﬂnﬁﬂ. “W HL_]]] —
mmlierxma 4ﬁﬂ1_iﬂwm.ﬁwwfmzawomr c ) %WPoﬂLﬂmeMu7 3
N _ﬂ_ —_ ‘ml o) o ~ =T OM ~E 2 HL 7K 7o < (] L B X K N~ o o o} = -
z.oﬂ.OIN]Eﬂﬂ otz o ®r ATf__/llE ﬂoﬂnmﬁ O ..nw. - HHOHJ_A.O]H._mﬂ&r 5 3
zimwﬂuieg ﬁﬂuf%ﬂiﬁw?% _nIuP 3 o_au%mmauooaﬁﬂ% 52 e
jlad 1O & = W © wr . k) W WL E s e |2l £
pERELE e eI wk o2 S wmiF FEE LB gL
T owT & T D hF  © = %W% T 32| ¢lg| s
ey <n __ B &) E T o al2| =
wﬁmmw%mm@ A S5 O ~ s M e £ 1802582
) o 7o — = = 1 o | @) c _|=2086¢c
o £ SRR RS S =2 g FFaezbiLr  f¥iitiis
= g < ™ A ~ — = 2 W X o du ! © S 2|8T 3
s CnER AT TR eR § Tafhdges 2 DI Esd
FTESH o T2 e g — 8 2 wmarcziiy S| 552558
) ! ! N bt N o = ! _ N O~ o ko 2|E| 230
ﬂ%%ﬂevﬂ%%%%ﬁﬂgmwﬁ% 8 o mnOfLEﬂu_xLor%wAmam. £ I3 2258
do oomy BB W o gy X O® ESHYmpwo TR o
TR E T VT gy T A R E o BN BITTRERE 2
Al BT TN o Yooy WS E e S NpgopH®Eo i E o gl @
NE Py Rt o ww o <G 252 %%, w7 < £ 12 =
T T T o Nk U SO —~E EQhmouamETEL - Fe o8
— —_— "o ) p— —_ —_ Q | =
PN PN oA o g w o = o < gompEzizag w3 - £l ©
ok N R OME B TRV Aw R oo NN w < o B0 O o Y oA XA Ko o




s [ylzchine Leaming
== N atural Language
Processing

S I R I JNCRC)
£ ) & O Y Y Y Y
AT DT AT AT AR AR DT AR BT ART DT AR D

©
i

[\
\

/AN
A S

Fig. 4. Learning Technology Area

30
20
10

0

7IE A TFedE 7L e,

WRE 20099 7HA=

—d—Leaming
—@—Inference
—4—Cognitive

Journal of The Korea Society of Computer and Information

V. Artificial Intelligence Technology

Fig. 2. Yearly Artificial Intelligence Technology Patents Trends
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2. Artificial Intelligence Technology Patent
Assignees Trend Analysis
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3. Analysis of patented technology using IPC Code
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