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7 olela A
A% Vhehdi,

E 1 53 44 gie RRE AYa] 8§ =uelt,

2
il
=2

% 12 Shalaby and Zadrozny(Shalaby, W., and Zadrozny, W. (2019). Patent retrieval: a literature
review. Knowledge and Information Systems, 1-30.)7} AQts 53 HA didt £/FE Z=AT. 53 HA
U S A WAE 719 E(keyword) 7IRES] Woltt. de 7]sS 53] do]Ewo] X~ (database)dl A HE
(query)E o]&3te] HAAE 4= ). o] Wyd 7Nkt AFES 542 FAHYE G AY Fhste] Ad 7|&

=
=
2] A Rl Ao,

oA e 539 1R EAS E83ste Aotk 5w &dE o Alxpde] 9F IPC 2=
(international patent classification code)’} &Qddtt. I18]a 53+ A3 7|&S &3, & 534
olg] Q1&H7|%= g}, HEldlolH (metadata) 718k WS 53 AAS a&40=2 37 98 7les £/

IPC ==t E82 34 (Morphology) &8 T3+ F-terme &3},

ST e GAE vheldelu Aol AUE F3l Ko AME (senantic) FRE FEIE Zelth. At
Mo of WpHe BA RAYE H4se] 49 /1% ol¥E e

A. KEYWORD-BASED APPROACHES

AW 7N 2Abe A@ wsle) Aevt Aasi

Jones(Jones, S. (1998, November). Graphical query specification and dynamic result previews for a
digital library. In Proceedings of the 11th annual ACM symposium on User interface software and
technology (pp. 143-151).)+ wlt}o]o] 13 (venn diagram)S F3 H AHE H7|she= WHS A, o
WS AAEE dHolHE Fx3bste HAZE FASEAUY. Anick et al.(A nick, P. G., Bremnan, J. D.,

_6_
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Flynn, R. A., Hanssen, D. R., Alvey, B., and Robbins, J. M. (1989, December). A direct manipulation
interface for boolean information retrieval via natural language query. In Proceedings of the 13th
annual international ACM SIGIR conference on Research and development in information retrieval (pp.
135-150).)%} Ressell-Rose et al.(Russell-Rose, T., Chamberlain, J., and Shokraneh, F. (2019, March). A
visual approach to query formulation for systematic search. In Proceedings of the 2019 Conference on
Human Information Interaction and Retrieval (pp. 379-383).)52 A¥3s}al(accurate) WHE7H53H
(repeatable) ™ &gh(transparent) A3 7|& ZAME 3 A A E(tool)S AQbgTh. Tiwana and
Horowitz(Tiwana, S., and Horowitz, E. (2009, November). Findcite: automatically finding prior art
patents. In Proceedings of the 2nd international workshop on Patent information retrieval (pp. 37-
40) )5S dolEHo] oA AME 539t FARRE 5315 3] 9l Azl AHRE 7|E=E ol &she WS
Akt

°l d ofelt}. 1y of WAL F 74x @
Aol itk A WA, A el gL A9lEd ojEdTh. Bl wahd, o] WHe Aabel Wk 54

o g &

b

rkﬂr

el

itk % @A, el Aol Bad A9=E A4ar] AAAE g J1Ed o@
oty mehd AXBe g JEe dd A1&e 2] 98 B A deacl s

2

B. METADATA-BASED APPROACHES

58] 7] okl wet 53, 7)Al, H7] o wRET. oy 55 R Itw AY Ve XAl &
4% t. Harris et al.(Harris, C. G., Arens, R., and Srinivasan, P. (2011). Using classification code
hierarchies for patent prior art searches. In Current challenges in patent information retrieval (pp.
287-304). Springer, Berlin, Heidelberg.)< IPC] AlZ(hierarchy) TF&E &&ste] A& 7|&S FAS:
WS AlRbTE. IPCoE e 53 BF A=E AR AF Ve 2Abe ddd At =EE 5 de Aol
Utk 2 o] WMALS AEE 7]E Fokol ik AL of#® wol vk i ® e g

o]de] 7lwmol FAX Ag, 58 &7 F=vb zke oyt REsid 5 Slo] ¥ s ®E AR o

Grie Aol

m
Ir

53+ & T Q18 2E st vErdolE (metadata) & 233t 53] Q&2

J 2 Qo] Q1&el i Tl W HA AE Tvter 53 w4& Wrtet
2 A48 71&& A 4 ok, Couteau(Couteau, 0. (2014). Forward searching-A complement to keyword-
and class—based patentability searches. World Patent Information, 37, 33-38.)% fAFSH 535 27| 913
forward searching@ citation analysis® ZAgg HPES Altdct. 72831 Von Wartburg et al.(Von
Wartburg, 1., Teichert, T., and Rost, K. (2005). Inventive progress measured by multi-stage patent
citation analysis. research Policy, 34(10), 1591-1607.)E2 fAMsE 5315 ©Asly] e i 532
TFEA 2 AR 18 UEYIAE ol&drt. 252 UEYIAE Fd 71¥9 cumulative inventive progressE
SAste WHE ATt

1l

& (co—citation)= A= e A& 7|we] Uzl T 53l ol FAlddl A-8&¥ ZS o gth(Small,
H. (1973). Co-citation in the scientific literature: A new measure of the relationship between two
documents. Journal of the American Society for information Science, 24(4), 265-269.). 7]&9] A4+ A
& 71E& A7) 93 co-citatione] BAIE AFstele WHE AT, E o2 AdTFYdAE, cocitation
HAE F3 719 A2 -Hol(knowledge-transfer)& F43h= WS Attt T8 71E<] wWEHH o] H-7]
U AEHES A2 7% ok A&slr] ofyg By oy, AL ZES WgstA E3h= A )

2 < 7lEe B FFS Aot = Qe Arolv. V&Y AFEeA 53 AW ke U 5
2o, MdE dEd 7le 2AF HS Q18 535S Rk Jav) .

2

2

o o

531 Wy WA, 29 (abstract), 7% %O ?*é% Aot 5, 5%= Aol A WS S
AFEE SAT F Ak A, Ado] AY dargFo]l wHgte] wet B dArEe] A9 AT ZAbel AWE
(semantic) FHE AF&3star 9}, No et al. L} Nakamura et al.E< co-citation @HX %} co-worde] WIEE H
g3t vEg s 7k wA S Aokt o]EL 539 fAMS #ukd o], wEldlo]E (metadata) Al HE
(semantic) AXH F FHvhe ARESE A9 ZAHE AFAUTE. 28U o5 WS MEL 7wl AR HE

_7_
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co-wordell #A-&3}7] o]},

g9 8] (dictionary) 7]¥ke] AJalEl-7]dF %29 (semantic-based approaches)? +#|73<
MR el olu] E-X(latent semantic analysis)< %]' g RS AR, 252 Y2EC] FA)
(latent) HARE FE3}3L co-citation TAS} A T4 FAIEE A4ETE. Cammarano et al . 2 0§ 3
A}t FAe ZAA 9ul(latent semantic)ES e AABAS

Sanguri et al. &<
A
g

qeraict.
71Ee AFES HES 23, H¥ Ve 2AME % dagES 719 = (keyword), WIEFE| O] E (metadata) 1E]
3 AlelE (semantic) ARE 22 ARSIt Aol AHEl wWge] IAshel weEr, 7IY=-7RE HEH
(keyword-based approach) Bt} A€ -7]¥F AW (semant ic-based approach)®] ZQAo] S7kstar At
A" =718 AW 7|9 =-7)dke] whlHo] Zhe SIS BHeE 4 v Aol k. wEka AAdd
& A Gy FL AlNE (semantic) A H9F W ElH o] E (netadata) & A AF&afof gt} 12iH )A€ W
o

3]

e
o Ok

o=

He 71EHRY ¢ a84Y Ao, uebd B Il = dEldo]E (metadata) 9t A HE (semantic) HHE
|8 7 e A Vs A daElES Alekeit,

ot

& oAM= S UENAS} FAE HENAS ol&sid AddA7lss S (s A s WS At

n(ne 999 AAF)INY TFH 53 5 iHA 532 po 5F d(EE &9 IH)E DATE, pig &3

E3E9 AFS FCpp)Et shxt. UL WEL A G = (V,, E)Y W, V&= 53 (5319 H3P)elx E& A&

#BAE ulstct, dE o], i#id F Ml 53] pi, p; € V. o W, p; € FC(p)ol® p7F pE A& A
=]

o, & WelM= olF edlpi, py) € EBF HHIT
5359 fAbet AE B8 MEAIA(FAIE MEYA)7 G = (V,, EQY @, pish p7b 53H4 18 w53

A, elpi, pj) € EZF AHIT.

[k 1]

SIM (f®0), f(07)) = SIMyin

fir= Rig 280 greg dolo W wx 2 gug wd oy Wg= wgsbs daet a4
SO WE = Wge F 539 fARS Axss drolth. T 5319 AR A S, Bek AW F
E3E Gl M= e, SN )7F ARl FAESl A, ok 22 AxEm, ghe) WelE 1% 17

Aolvk. F ¥WE= AR FAFETE 1] 7bEeS o] AT AeiAH, -1l Tk 5o A

s (Fop), f(p;)) = =L@ @)

(@, () T
= 29 (a)F GO dAleltt. oAl A nd HIE A ==(58)9] M 100t GolA pe ps 83
7] Wl p, € FC(p)7h AHBT % 29 (b)) GO 6B AT WEN AT, E 29 (WolA pre ps, b,
P, Do, PPt FARSITH. el 7T, SIM(f(py), f(ps)) SIMy, BT A, SIM(f(p), f(p)) 28A] &t

A. PIC-EXPLORER

drls 71eds 88 R Jsta AlEY VeEs 5IE AGLT] f5te fAF V1S AR, wE
o xAMgE 53] F, 18] dast By =Eo] J& A, 2 VsdES d&stn E9E o I WEs 7
=3}, olgel dFE2 A9 Jiert 1wt 5385 wyd oz 554 (patentability) S =Y 4 UT}.
wrEba], GHI7LENA FANSE S E w23 JgetA S 5 de He o$ desitia 3 5 ok B
g s AIAEEE 559 AdE Eol7] 93l fAMEE B E &3] 23S & oo gttt
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9o} e FAE sfAsy] 9% oy daFol ArEATHI. Lee, S. Park, and J. Kang, “Introducing
Patents with Indirect Connection (PIC) for Establishing Patent Strategies,” Sustainability., vol. 13,
no. 2, 820, Jan. 2021.). Z2E2 A= fABHAITE A & IAVF 9= 534S PIC (Patents with
Indirect Connection)o]z} A o3ltt. PIC-Explorer (PIC-E)x PICS ©A43517] 3l E3]9 <187 FAIEES 9
3. PIC-E= = 29 (D)olAM pit py B2 pidt po BAIE BTG, piat p> AR 18 WA= 8lA
W2 FAE. S pi®t pse b — pe — s B2 7] BHA(EE, A8 AA)Y BES e, oF ¥
Ast7] 918 PIC-E= pis 83 5359 FC(p)S zheth., 28]al FC(ppeol %3 53 5 pyol 9%
JE=AE el a8y PIC-EE v 2 dAH] 3l

PIC-E=, p1 — p2 — p3 I 2o], sye] E53e Tk PICTHS S 4 Aok, &, o] dagF2 m

— py = p3s — pg & & PICE BT & gl

PIC-ES] A& ousd Ang w53 5 Ak ® 29 (WA pIt piE PICOlTh PICES
ARSI, 7 B8 pp — p — pd TES e PlCelvt. a¥y F 58 p — p2 — by — pu — psdl

SFoRRE 49 F glo] A% ARE FHotste Al AL S

B. K-STEP PIC-EXPLORER

SHA A53E PIC-EXPLORER arele] @HAME sidshy] flsiMe vael /iadel Aasitt. (1) o 1 428
A= A 71es gAE 5 gdolok @tk (2) B4 Azl #om ¢ W gAS zhofok k. (3) PIC
=F e a

o A= 9 TAAS A8 218k PIC-EXPLORERE 7)413%F K-Step

ol = piok psot ol sl 538 (p)E & fratHA FAFeA N A
A=A Qlgo] gl TWAE 1step PICo|Et AHodt}t. M2 WHE kil EE T/ FASEA T <&
o] gle A8 7|eS gasitt, 2 WHo e o]E "k-step PIC-Explorer (k-step PIC-E)"= ™™ 3o},

\
OE
ey
rlo
=
o

|
Qb
N
E
>,

o,
>
)

g 18]ZE 1S k-step PIC-EY 4% F=(pseudo code)o|th. WA, AStsls
gk, wkek, piot pi7t ARSI, e(pi, py) € Eo 7F AR 283 7 53] 8ol glvhdA ed(pi, py)

EcE TF3th. &, k-step PIC-EQ] ¥ (input) FAFSHAIRE <18 #AI7F 9 534 o|t). k-step PIC2
(e 1A E2¢%) 585 #dsy] Y8 55 I (EE &9 429 #ol& ALtst

= A7) e Aol (Th)= 84 3oz ANtE=

rIr
>
kS
o

TD = DATE; — DATE;

dE £o], DATE;7} 2021 19 1¥o]ar DATE;7} 20211 d 7€ 30¥ <Y wl, TDE -2100]22 2<o|t}. uepr &
1YFL E Fd p7t pRoh A 7Eds & F Ak, 9Ee 55 dAH(EE 29 47 wE 53 E
= EE(Es £9%) 53 E polgtal Aot AgdE WEe 55 A (EE EY A7 e
A9-% agstr] A D7) 00 pis P2 Y#H3h. 28]l k-step PIC-
& D (day)® AgHgtth. siufstd, AFA7F A8 7es 2AE W, 71s9 SA4d uet H1A4 #1998 =4
e Zort g7l witoelrk. whef, 5ol RE M 7)ol tis k-step PICE ©AETHA 1D, E 7,3000%
At Flrh. sffstd 559 e Ao 200d(7,300€) 5t REWy] wiiolt).
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nj
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e
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[Fag]F 1]

Algorithm 1 The k-step PIC-Explorer algorithm,
Input: G, = (V, E.), Gs = (Vs, Es)
Output: list of k-step PIC

Set: k, TDisias
I: es(pia pj) € E; and ec(pi'pj) CE.,i<j
LOOP Process
2: for i,j=1tondo
3 TD = DATE; — DATE;
4 if [TD| < TD,,,, then
5 if TD < 0 then
6: Pg < pi, Py < pj
7 else
8 Py <« pj, P < p;
9: end if
10: 3P = BFSGC(PE - P)
I8 if Length(SP) = k + 1 then
12: Pg and P, are k-step PIC
13 end if
14: end if
15: end for

P2} P7F A=, k-step PIC-E= GolA Pei-E P7kAl 7= Hw Al (shortest path, SP)E Z&=t}h. P
I E(graph)ollX F =5 Jd4steE /MY S FEo|t. B WYL oA SPE V] A, dEH 1
X <=3|(graph traversal) YW % 3}}<l, Breadth-First Search (BFS)Z A}F&3H(E. F. Moore, “The
shortest path through a maze,” in Proc. Int. Symp. Switching Theory, Cambridge, MA, USA, 1959, pp.
285-292., C. Y. LEE, “An algorithm for path connections and its applications,” IRE Trans. Electron
Computers., vol. EC-10, no. 3, pp. 346-365, Sept. 1961, 10.1109/TEC.1961.5219222., S. S. Skiena, *
Sorting and Searching,” The Algorithm Design Manual, Springer, London, UK, 2012, pp. 103-144.). BFS<]
59 g 2.

*BFST if(queue) & ol&3te HAA duglFoz Al =25 A3 BE =28 ¢4 et

CBFSE A% wEelA el the o] 57l wmER olFely] Aol @Al Yolo] BE wEE Baw,
-BFSE A2 =R E B w=T71A SPE W A3

- k-step PIC-Ei= BFSE &&3lo F+ 53 119 SPE W27 2=t &, oA P BFS. (P — Poolth. 4
5 59, & 29 (WA pieF psi= Istep PICOITh. = 29 (a)ollA piF-E psZhA9] BEE pr— p2 = ps — by
— ps9 p1 — pi — psolth. Y, = 29 (o)A W, BFSE + 53¢ SPE p — py — ps= HEEHSMC},

k-step PIC-EX= Pgo} P2l SPe Zol& A3, = 29| (c)olA BFSe(p; — p;)el Aol 20|tk whek & 5
517} k-step PICOI®, BFSw(pi — ps)e Aol7k k+lolth. wehA p 3} psi= Istep PICOIth. # 12 & 29] (b)
ol A k-step PICS gA3l Aylolt}. 1step PICS F 70, 2stepd} 3step PICS Z+7F 3t 7§ &A1), o=
E°], ;i pei= 3step PICO|TE. 1 om|= 5 53|7F A2 ARl = & star Sl&o] glvks Zeolth. 1A
k-step PIC-Ex= GOl pi# pe] SPE zre=th. &4 Ay, SP= pp — pp — pr — pg — pe©lal, I Hole&

4(=ktD)olth. webr 7 53] 3step PICO] BA7F A HTAT,
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