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IPC Multi-label Classification based on Functional Characteristics of Fields
in Patent Documents
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ABSTRACT

Recently, with the advent of knowledge based society where information and knowledge make values, patents which are the
representative form of infellectual property have become important, and the number of the patents follows growing frends. Thus, i
needs fo clossify the patents depending on the technological fopic of the invention appropriately in order to use a vast amount of
the patent information effectively. IPC (Interational Patent Classification) is widely used for this situation. Researches about IPC
automatic classification have been studied using data mining and machine leamning algorithms fo improve current IPC classification task
which categorizes patent documents by hand. However, most of the previous researches have focused on applying various existing
machine learning methods o the patent documents rather than considering on the characteristics of the data or the structure of
patent documents. In this paper, therefore, we propose o use two structural fields, fechnical field and background, considered as
having impacts on the patent classification, where the two field are selected by applying of the characteristics of patent documents
and the role of the structural fields. We also construct multi-label classification model fo reflect what a patent document could have
mulfiple IPCs. Furthermore, we propose a method to classify patent documents at the IPC subclass level comprised of 630 categories
so that we investigate the possibility of applying the IPC multi-label classification model into the real field. The effect of structural fields
of pafent documents are examined using 564,793 registered patents in Korea, and 87.2% precision is obtained in the case of using
fitle, abstract, claims, fechnical field and background. From this sequence, we verify that the fechnical field and background have
an important role in improving the precision of IPC multi-label classification in IPC subclass level.
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8 [ [4E Bgel (AR 4233 |39 FAW (sl [ (9w (24
29 [z $E 3}l A o) R gEd A o
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HAE A S es B 5 Sl 29 AH] IPCE 7HIH, 58] “HEn|to] Mg Alxwel
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o171 54 #E 53 TRIDFE AHE-3te] 715X)71 Fojd S wFa7198te] £ AdlA s HAE BRAA A
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S512M ZEo| 715X EME &88tIPC OE #olg &7
(E 3) A01Eeliae| MEZaiA (2015.01 ver.)
(Table 3) Subclasses in Class A01 (2015.01 ver.)
Section A A2 FE, o%‘
Class A0l | 5% 9%, 53 Y, 29, o4
AOIB | %1 ?J%*Oﬂ olAS] BRG] 51T EE 170 BB, AY EE P57 du
AOIC | A 315 ATH]
AOID | FhdH
9% 3 A% BE 19 R A9 2EE, A% Tt 19 fAE A% BEE USAL 17 A%
AOIF | g5 E5 257 A%, 2 55 29 pASE A9 Ak 59 $3E =X dd raEe] 4%
AOIG | ey A4, 3H3l, W, <7, Xk, 3 e 32 Al A, A5
Subclass | A0H ANEL e B IAES 47198 &5 A", 2Fud7sd o3 59 F4
A0l | SEAIEY Az
AOIK | F2h 27, of, 59 Ab A%, 28 EREA ¥ 29 A EE MY NES &
AOIL | F&9] “A|(Shoeing of ammals)
AOIM | 529 ¥3, 92 Fof A7) Ex B/%; Aol 58 E= aal@ 42 FARA
A7y, T8 Ee AE BA|, e IRAES B BE AAEABiocides); FHAE 794 EE £
AN | 55 S0 T , ; ;
AOIP | SIHE B A ES AE #3l AFE 719, 73 AE 7 e AE A% 28 84
AEA RO B S5 7A] -7 A9 A= Multinomial Naive 7Vl 71E AT FE AR A5, 2o FT7e
Bayes &/7|E AME-3te] S8A19 IPC MBS 2E I E Ao 2 3 IPC B 7 A5S vlwdte] 1 Aol
&gttt BREY 75 ZFDA M ARS-$ Multinomial ate] EA et A
Naive Bayes 292 th3-9] 23 Zth
n 4.1 38z &8 J|&E
Plelfyfo o f,) o< Ple) [T P(file)
o =i B ATOINE A dAAYe) HEFUOR BE
27 A A4 e ERVIE FAHoE stk wEkA
¢= argmax ,P(c HPf|c == o = o
P 53EA 7 9 YR 5% 2R A5S
_ S Hrkslr] flete] s 22 F 7R A8 E ARE AL
= argmaxcP(c)Hi N I— > =
ic1 V.tan St A2 WA Aes BF19 549 F o
A7 N = BF ol A feature 0] WARE, N = Stz AA A R dAse Sl 2R AT
ne o b= 1Al 51220 < B o olgtx 7t ey & WX AgdEE E7719 d
BF ¢ oA BE feature?] LA ZGolh 127 B A . e
oA o) Lapl hing S A1881%1 O] A 5 AA7t AA TA Y] BRE BT Zeee Aol &
TS o =130 Laplce smoohing 3 SRS 2 ys0y pran, ol pe wwe £RA A
9 S/H7AA S BR/ oE AASIES &t gtk _ e _ e _
A3 IPCE FASNFEA N AR5 Hrisir) A%
3k 919 Multinomial Naive Bay% T 24 5 ¢ =
W olw, CJ. Fall®] A7ellA AHE® #<Ql IPC WS
n= A H}H O q
F DANA = 10fold cross validation *'H o2 ZA| MOz S MAWNS E Fo| 2HS 9a
_ _ O = © = = A= FHsl H
E5EMFTE Training set? Test sets &3+ F e elelt He e = TS
Training setS AHE-3to] 57 7] B9S 7538137, Test set voe
of tiate] IPC MEF e 2~ HlelA ] o5 golE &/ » 1
2 caag Precision; g = E;[( T.,NP)
o 1 n
4. A% 2 AFRA precision; = EE](TL cP)

}7]4 I indicator functions WER ™, T 58]&A €]

of AoAE iRl AQHE &Rkt AT g b qnZes 2E p BEs d25 PC A
& YEE SAHOE 3 E3EA IPC 7 Aes ¥ BIg) s HEo|H nd Test sete] E3%A 7|40t}
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-l 2—= o |

NERopol wjAV|E DIt BRAS nAEs o
S AW E7] 95l 7|E9 AFo)M FE ALEE S
A= QoF Hpd YT & JX T e 7+ v A g
S sk ESEAY () AL, ) £ 3) T3,
@) 71&RoF @ uA 7% Bk ALgd AL tiste]
247} IPC 57 A%5S Blustth 28 (5) AES &
ok (6) Al E, 2.oF A3 A8 A ARESE 499} o]

£ (5), (6)°] hate] 71&Ropot HjA7E BEE F7}
gl (7) AL, 29k 71ERoF L WA & BES I
A28 739 (8) AlE, Qo A3 ZlsToF B w7
%9 IEZ IF A3 A$E Yol IPC E/E 423
32

5 432 Intel Xeon 8 core cpu, 128GB RAM, 64bit
Linux OS’gellA =3 =91 ., Multinomial Naive Bayes
EH71E scikit-leamzte] B8] 2] & ©]-8-3] Python $H73
A FH3ATh

ol A 87HA 8 MR vE JEE A E 53E
A J el tiate] 7t F419] Hat HdolE AT ELS o,
() AE FEE 490}, (2) 89F YT 481990, (4 1l
7€ B 71ERoF BEE 14L60T0], 3) FTES
212720101 (8) A5, 8.0k BT, 71ewoF 2 A
7l BEE B ARG A9 33352501 2 b

(£ 4) AFsE 2eY E51EAMe " Zo|
(Table 4) The average length of patent
documents by fields

T o]
1 A= 4.00
(2 8 48.19
3 B+ 212.72
@ 71&Eok A& 141.60
(6) A&, 8°F 51.62
© A=, 20 F+F 24347
(7) AE, 29k 7lewol, WA7e 182.60
®) A, 2ok A3, 7Edok A& 333.52

o9} L& g7hA 0] AR B2 HER P4E 558A
A3t tatel IPC B2 Falaan. 1 A (7) A,
S0k y)&Rol 2 w7 7)% S AMES A9 564,793
Nl BIAE BX oA 492513702 Ao thae] &
TS Bl 8720%°] AHLR 7P wkoH, (4)

7|k 2 i 7)E0] 86.60%, 8) A&, .ok H1d,
Z1&Eor 2 wjAs|&e IS BFE AMES A9t
85.67%= e

widel 3) 7 BTwk ARES 739 76.66%2] 4
EE Holw BRAT] 7P Wekew (2
AVEE A9} 7757% 1 A&
7824%9) AYEE Bk

T BE’ A5
g iy

A

F717F 2419 Al PC &
o

#E A
AT () AF, 20k 71k WA7)E BEE A
& A% HREE Bolu, 7lEiol
7371%01 E?}% (4 ) Z1stoF 2 iA1= (8) Al

2D wA7E=e] A7t 24zt

AlH P ol A2 W (1020147007370) H01M(:drf-%L
AUAE A7UAZ AF Wesr] 9% Wy =E
T, o Wi 2), BRBHSA|, 5 HH st HH oA
U2 63*04 o2 ZHE AH), Ccogim-e]; dnky

f:a Elxl %}—t— e xm), COSK(T7I 2] el
EZ0] w3} RO Z A9 AL COSL(TEA
setE e 289 /19 IPC MEZHLE 7 E &
Aolt}, o] FA 9 @71Ewor 2 wiAE, DAE, &
of 7|&wol 9 M7 r|&e] IEE AMEElY BREIS
o, 5719 IPC & EF Z dF3t9eH 8.2 GAE
I ook QAE, 8ok A7, 7Ewor 9 g r&e]
A¢E CO8KE Al9e 471, 2812 (DAE, )FET+,
OAE, 2ok A7 B 08K, COSLS #1913 3
Mo IPC MEFH2E ul2A 339

83 53 FAEY FAEA VS ol IE
G AR 2 A2 (1020150122814 7702 IPC
MEFYAE 21 9o 717 C2R(E, 4, 3t &
= ihl(% Aol A7), AdTIE A, A 27,
3} SEE U=E AA), AILAE 5 B
*Eﬁm e Wy e AR Ak 319 A5,
T 930, BOID(EE), BMB(H4E2]71), BO9B
(A #7129 A), RBIAYLE = TSN
WA E AAsE Rl 28 Ax)9} 2k o] BA9] A
&, (DAIE, Lok 7]&ewor B WAr|ee] A¢ 57H4
IPC HEZYP2E ul2A d&aHon Qo HFT

m1

ro

b= OlE{Yl HE5ts| (18H13)

85



E5|12M 20| 7|5 EMS &85t IPC CIE 20l &7
(Z B) IPC subclass 2golie] &7 Mstr MBZe 27t dESHAT A SHEMZEE T olH
(Table 5) Classification precision at IPC 2 AHEYS o, o]= B9 A2 A9} o], A
subclass level LEE Fopl Ud Wz T4E BEe] 8L A
74 precision precision R EE R R e B
= (single) @y =] 2~ 00Ok X1 WT m g
6)) A= 78.24% 60.78% = HH%‘HE, T, “é‘_r“‘c} 2R "L“ﬂ' 0]"/131' E‘ ?_:rLoﬂ}‘i
@ L°F 71.51% 59.40% = AHESA] @2 I IS A HEakA] x¥s
O ik s 76.66% 58.65% £ 5ol 0] B R &S /e Ao}
4) 7)ewok, A 7E 86.60% 69.00% 'E"E]‘f_‘ 76]_?_5 —f—iﬂﬁé‘ '/F 9}1\7] UH%:I:E_E /\]'E_%E]' Lqu_
(6 AE, 89 79.59% 61.62% o ABEHE) HokS THshs Ao skt ks o
©) A%, 2ok 373 79.13% 61.18% AEETE TR TR OIS Tee Tl Be T o LT
(1) A, SoF 7|Z Rk, 20 0% 5k HAA7A 9 E7FE SeiM e SdeAle dA
W3 71E '0 C ZE vlg o2 dolg & Me] tid AstE A¢rt
2 ook A 5k — -
® ;E;;?,;szé’ 85.67% 6831% g strta AyzhAch
wrh [ -

T3 2 Aol A= Multinomial Naive Bayes 27715
7o 2 SSFAE EFel et SVM, KNN3 22
@ @7lEEor 3 A7IE, OASS 29k ©AF, £ therst RYS Hesiw HEA=S ur gz 4

of, A7, @AE, 8ok 7, Zlewor 2 WA ge Aoz 7|y

o] 735 4N, 1AL (DA ] A I E vkEA 53t

e
AA i
ol AshE ZTshE PC MBI Ui e 5.2 2

oA 7ol 3 wiA7)E Ju7t BF gzl b e EaEal el EoASl BC BEE 9
208 998 3 98% %5 A aet Sejps T EEE STt AR IRC ERE 9
whol 37 UEE B AL FURE wojmey 1 VTS 1Y S AS W 2dl $42 T
= 7SS Hol7 9lom. ol H e Wr o] BT o] ol B8 FA9] Hloly 3 I Al Bt J
A2 dol7 a0k o] o aver o EOHE B WS AT, el dels 574
B Al A A T e #IPC EFTEY 42 Elﬁ IPC :iuﬁaﬁ* @l of
i BES A Aolel ok 1 g zARE W & T T S ey g
FA e ANz FHANE v EEHQ AOE B T:rj;e S ST f‘f Fe
Atk AT A7Ee B Tala} 22 780 2 A w7714 BEE AAEIoH, 02 g3slr] $l8) £3
2 H A SHAE Y &gl oo [ =~ - R
Boto] EPATYNE TS O ARt 25 #Ae 723 FEZFIPC HEFHXS HuH e £ 7
U = o:r"ox_a.l‘ gl ‘j 2 ‘»—‘I—E.E'I— Oﬂ Er]‘]—“:— ngg:% ’\E]'E}y_ﬂ _‘,’—]:_}-l_z‘—*a‘]—“?:/ﬂg] 7]—3.1111:94
Aths GAL Qlo, o] W&S X8t FF AFE z3oz A% MRS Skt 1 A A=
Sl gl AL 9 o) -H— o Plaa = Teiorm a2 =,
23y o_}L 7?L w7k itk AbE g T . Qb 71 5vok B WAAE B Aeo] e B
5] A (1020047020796)" €] 739k 2ol 47A 2 AYEE Hon 7&Hel 2 wjAr|E: YEE A}
9] IPC JEZHAE 71X T QO 8714 9] LEA o T emEE — b AIEATE X e e ===
EEdis 2L = 2w L3 ALt o2 P o AL HE| =& 2R A
A B AEFH 2 5719 o Fo] ofuE AR 2 & Wolo @s J]4Rok 8 WA B e} IPC 5]
A of FA9) A IPC HEZAHAE GOILE, E24, o) Q3 AL B}y 9oL Folatgdh ek
A a1 == 1 T = VOt A2

o, 7IAA T, A && B /ALY 37,
GOIH(7 A A Ee 2a3 59 B okgite] =
), BEY(HHx 729 SEF Aol A8 v 72
9] St ¥4, vhe P20 Al A ), GoIB(Z ol

M 2
>

== © l—ET
ZEE IPC MBEEH L g7t 9] &
3}

M40 o %

R
ox 12 oly
kd i ook

H
S
x
1 o

e
ol
52
&
W
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N < P F Aol BRE Fod 5584 2Rd agezel

FAEE RS AN B Axe By wag s L0 T S0 :

q. 3 rtl- O 3lo] B A = ER=] ol o [$] o0 =E U O

zbse.u_?qj Ee ‘\"_"—1—4 =734 ﬁ%)—i '\_"‘ITE](H M—‘ﬂ' fg:_?;f_ ﬂ?‘i—“:— /\}El-o]] 9]6‘}- E,‘a—Er‘Hg] —E—%E}-Z&,‘Oﬂ/\i

2HAT) 23, GOIREZIM TS 27 Ao = N o o

: 1o Sl TG dolel e A, 2ok W7A)E 9 %Rl 59 T2 8-S

), GO6F( 71e 2]t tjAE dlo]E *&]) = HO4L S0 = u o] 1 SLo] = .

A e i HAWEAE A e g EETe PR 4 A $RE sy, 33
= 70 1), dEUH= E '(sol-%—‘_% 7]1?1—3; 3]%_7&0] IPCEFE é]x(-}]—é—]_l 9\)]\_:__—_@
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