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52 EORBRBREDLD . EHERTIEX, ZORMEZFAL 2 UFB OILHDEL
W TR SN TWS. e 21X, BmnH2IECoe LT, bk, 3, BEFE,
FEECEYE R, WAWTE TONHBENRAIZEZLNTED, YLFF 77
A N TNTKE IR HARE.

Eieo k512, FaFERIE, 220 CIEHEINTED, ZOEEMIIE L
LTW3. ZhsDORFFIERD» SAEAH XN S S DDEEED 372D, 7 — XN
FfiziEH S 2 Z e DEETH 5. FRFERUHEZH W7o 0B o 2HAZ P 7~
R =AY AN ZepHifFasn T, 5% 3F3, HENEZHEITEEZID
ns.



§2.3 JISRAR) DT ERTIEHRE

TEFRAMA =T eiE, EbanN TR WKE? SIERE T 25 T3. SNS
RT7VT—F, a-nbrEZ-DipiRY, TEIFRBETHEHSIATVS. 7FA b
A= 70, ATEINOERICED, XD EERSHBAIREICR 7. £/, 7TF AT —
ZOEDBWEMLTED, 7FRA A=V YV —ILORBELEZ TW5 [14].

TXRAMIYA =T HRITHZET, B£EEX, BEEO=—IXLHGEmEEELRZD,
O~ =774 Y T OHIZREL7ZD T2 LN TES.

ZDZLITkoT, H—0 7 —ZDAHULDATIIRE L T IR0 7238 % < A
5, T, BRI 2R T —~AEROLRI ZI 0 HroH AT Vo ke
ZEDAREL TR B.

T ¥ A b2 A = Z12i& BeautifulSoup & Selenium W25, Web¥ 4 b2 X7 L 4V
73 B FRIZi& requests £ BeautifulSoup # W% Z & 23 —f&1I7223, SEIHW % GooglePatents
DRZEFERZHIUF T 5121 request DAL Z W2 Z & 53T & 3 ChromeDriver & HWTW»
5. ZNODRFFOARLZ AT LA ¥ Y 7§ 5 81E BeautifulSoup Z W 5. Z DFE Beau-
tifulSoup & HW 2 DIk, —f%IZ Selenium X Y BeautifulSoup D75 23 Ed UL T X 5 729
TH5.

BeautifulSoup

BeautifulSoup4 & 1%, Web ¥4 b E®d HTML 26, HERT—X2HfH T 57
»®D Python D74 751 TdHh. Beautifulsoupd TRZ LA YT B, &I
WRD Web R—I %25 HTML 2HU§ 3 2 468035 5. HTML ZHF 3 5751k L
T, AT Python DF A4 77V TdH3, Requests D get BAELS, Selenium D page
source B Z S IR ¥ D HENH 5. LRl FEIC X > THIEE N/ HTML 7 ¥ X b
%, BeautifulSoup4 @ BeautifulSoup BIENICIE S Z & T, BeautifulSoup & 7= 2 b
PER TN TES., %72, ZOA T2 27 b2 5 class ZMET 5 Z & T Web
B A FORBRERIER T 5. class ZMERT 2 & 212, FHEZHLTOEODEE
ZHUS T % select one BIERL, FFICESIFHDTRTEZHIFT % select BAEY, find
Bz &0 5. select & find DBEWIFIBMZIEET 2K MEDIEHFELD 5. BiH
X, CSS L7 225 L TERZHIFL, BHEX class BHXEEF -V — F2HEE
LTHERL, class ZHfG 5 5. THHOBBDOEIGLAE Tag A 7P =27 P THBE
EZ20s, NHTFRAFDAEEIST 27-D121%, get text BRI T2 2 & THUS
THIEPTES.

Selenium

Selenium (&, Web 7 V) 5 —=>a > D7 A MR Web A7 LAY T RITIT2DD
python €Y 2 —/L"TH 3. Selenium ZHW 3 &, HEINIERD 7 F 73 2 44E - HilfH
TR TES. FRMEEEL LTIE, Chrome = Firefox 72 ¥k 4 72 7 7 v ¥ D EL#E),
R=YOBH], 7FX FPHBOEIS, 7+ —LDAT], JavaScript DFEITHERDHL
BRrEBHFoNnD. F, BROEXTRV 4 FYOHIHEHSAIGETH 5. Selenium
2 5121%, #H X WebDriver & FHIN 2 77 vV HlHZ 4 77V LA HOETH|
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5 3%. WebDriver ICX o TRED 7 7 v 2 HEMEST 272D Df VX —T7 2 — A
DMt X NS, ARIFFLTIX ChromeDriver % HW 3. Selenium DK X7 X1 v NI T
U ZODDOEHBTTA I TELZRTHD, EREOL—Y - 1TEVEEL 0 s
FLETERTLIENTES.

BASHELE

HARS B (Natural Language Processing : NLP) &, 2> Ea—Z2BAMDOBEARE
ML, WHT 57008 TH 5. BARSENIZ, EMAIGIHR 2 a—0Z]
EWIHHTERIE, = 51T NERERMAT ), TR, TR, TXRfENT) 2w o iR
NTUHETONS. BASHEUHEIIKA RBHEHTEHIATWS., HARF—KR-F 7
TV LTEHED [Simeji (X)) IZHASHBUHOBAN ZEH L TWa. BRI,
Fm AJIBRREICE AR, BHEITAERIR D U REE T HAZ BV & v o 7o ATEUN 275 A
LTW%., BHRBCIER T =200 73R M, AFHRIR D 2 FEE T SCRD & 1#
UIRAFRZiE T 2 2 e TE 5. (14

AHhBEES

NLP IZBWT, I2rbEXE, 7F A e HIESCHR E ORI BAI 9 E§ 2 0L
THa. 7rbEXE, 7FX MOEKRMEBESLHNTOEM L RA2EERUBETH D, £L<
D NLP RA 7 TRAEY 5.

PHhHEEZOHMNE, 7FATNOEKREZIEMICHRT 5272012, 7F A M EHFESLHR
COBEKRMNBHEAMIDE T2 THS. FlZIE, XOEKPHRET 27-0121%, X2E
iB, WREE, HREER Y OANCHEITI2XENH 2. T, HEOEKREHEMEST 2 -91213,
HAGE % i iR Y O BALC BT 2 B H 5.

IHEZIDNHEGEZ, RELFITUTD 2217605 [14].

LIIL—=IIR—ZE

L= R=ZF b EXL, HOLEDERSINTMNRE LD EFEDOIEL—IL
WHEHOWTODPBEZXZITIHETHS. L—AR—BGhEEX T AFTIL—
NEERT D0, BRI rBEZZITHOHEIIHRNEZICHEETE, ¥y A]
HETH D, BRI BEEERIT535EE, V- L E2EHCTINERDD, GFE
REMHERPDEERD, BBODPETRTLRS.

2. BEtEZYAR—Z B

HEHEER =By hbE XL, BREE Ik TEETHINT L= DINT
DOLHEEETIHIETH 2. Wt FERN-— By rbH XX, Bk rbEZE
7558 TH, HWIRNIEMHICDPBEZRITHO e TES. £, BMFEEICRE
DTFANT—ZXPRETHY, FEENRKZVEVWSHED aY Y a—2oE#Elb
CARAAS LT & D BRI D o TN 5.

DOHLEEORER, PrbEEOHWNR, D0 bEEERTI TFRAMNOEHEICK - THE
5. BIZIX, FEGERED 7 3 —< AR TF AN THIUE, V—AR—=2ByhbEX
THHEBHEWEE TP EEZ 2T LN TES. —J, SNSORFELZ Y DIET + —
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LT FANTHIUL, HitFEBR—A0hrbEZDHREVREETTLHbEEZRITS
TYMTE3.

T, NLP HioERIC LD, ahbEZXOBESM ELTWS., /2, 757 K3 —
EARAF—T VY =AY 7 b2 7DERIZED, ThbEZONHANEZ I TET
W3,

72, FIROGhABEZICX, UTOHERD 3.

o AAXRSEDEELE

=N R=2ZBGPEEZL, HODPUDERINTL—NVIZE SV THrEE X
PITOHETHE. V—IAR—2A b EEX, BEMIHARGE L, J5E L AR TERF
BRBENZWSEETHD. HIZZE, TFAE, TICEVWELR- 2 WO X, SUEIC
O TEAE, TRICARWICITEE L) EWOERICHBIRTE 3. 20 & 5 LB
KX EEIC»bEE T2 2E, WETH 5.

o FTEENIRITEE
HWICHLOWEESEEANEETNTL 2720, O0bEZDIL—ILLHEHET LEE
WCHEFITIRNEND 5.
o RolT—RDEE
DL EEORER, THEEEONRELZ T —ROMEICKE EERZIT 5.
MoT —ZPEENTND YL, DrbEZORMEMEITT 5.
FEAVSREFOAE, HMNZHESCEEGENIZHEEATVL D, Zhb %

ELSHHT 208 R’ DH S, 2D, python DEY 2 —)L termextract & W TEHFIH
ERHAROME 2TV, ZNoZ2 0 bEZOFFICERT 5.

%

termextract

termextract 1%, B KR PIEHE THRDOMARHFREIC Lo THREEI N TF AT —
2o EMHEEZ T 2729 Python €Y 2 — /L THB. termextract 1%, 7 F R
2L F—T— FREMHEZ BB T 270D EY 22— THD, ZHITED,
NER Web R—I Y, JEETFRA M0 OHEELHELZIMDET N TES.

termextract 121%, SHHEEEMA (TF-IDF) , CfEMH, longest-match £ Y, W
KODPDT NIV RLDBFEEINTVWS. EEDTFA M2 AL LT, HEERE
OHBEE, XIRICEDSE, F—v—FZ2ERN - MM T 5.

¥/, FANCHBESINLEMTHORMEREZIEHTE, FX A VEHOMHEML B
ARETH 5. AVEFAZRTHIIEBLRFHPR R RV BAR EFREOHEMHERZ, —
fiRHGE & XA L THI T & 3.

S, TXFRAMYA U7 BASEIUHIZ, Al MLEMZEHAT 22T, &bE
ERDHDBAIREE 2D, KDIBLEVWDH TSNS L5 ckdeEZONG. £, T
FRAFTF—ROBOEINIHINT 2720, TF A b~ A =07 BASELHD BE,
THERANT—XDOMEK - HT - IEHAERLLT 2HEMOBERPEATH EZ NS,
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E3E

REFEICSITBFHEREZTE 7IILIVI L

§ 3.1 HHFFEEEXO7O0RHTETIL

FIErEE, HABEIH, STEEARLELR-TED, 216 D0HIIREZ D
5. 22T, FEFERZNRNCON T 57-0121%, EFETZ2R7 MU LU TEEZ B 2
7V, ERZHETE S X5 WAL T 2 REDND B B R 5. R TIE, FEFAZOD
NEEMNRIINT bLEITS. FEFASUCX, FRFEMOWNEIFHCGEHR I h T3
72D, TNLDERERT PULT 2 Z 8T, FRFOBINEREMM b L > N ¥ 2R
THRIENTEDLEEZSD.

BARINCIE, FFEFASC % Sentence-Bidirectional Encoder Representation from Transform
(Sentence-BERT) ZHW\ 5 Z & TXEERZHAITRT M UE%EITS [18]. Sentence-BERT
%, Bidirectional Encoder Representations from Transformers (BERT) % N— ZIZBAFE X
NTED, XEOHFBEDIHFZERL T, XEOEKRZRIT IR ML2ERT 5.

sentence-BERT 1%, XEDEKRZHME T 28 NICEN TV, BHRASHEULHEOH A
BRREAZIIEHE AT WS,

BERT

BERT &, Google MR L7=RHTDEFEET LD —DOTHH, BERT DF—KA ~
Mi&, Encoder D AD Transformer 7 —F 7 27 F v ZHH L, Attention X 1 =X 1%
FWTCHEEBOBZREEZETMEL TWa. BERT I X AU E XK BEIIZRT.
BERT O HIIE, &2 7 F R D5 HEERLHEA) D ERRI % LE2RD HRITHKFE L
72V FRhRZ MEHTEET 22 THS. ZHUIFRO T F R M ECERIG
B CIWCERZNENRSERAEES T2 2 2EKT 5. BERT I& Masked LM
ERLTHD 20D XA THEIFEZITO 2 e THEAMNAREFEET LV EEEL TV
%. Masked LM Tl37 Y X LR A7 LIHEEE FHIT 2 2 & CXEMBFERENZ&ED,
R TR TRILEBOBRMEZEE L TWS. ZOERIEEFEAET /L BERT €71
X, TREZRZOEBH/NIWTF—Xty N THMAEEST 2 2 & TIHRBEEAENARET D
5. faRe LT, ZLDNLP XX 7 THERFHEZ LRIZHEEZZENRL TEHED, BERT
TR I ICBWTREREEZ D /-6 L 7=,

Transformer

IR, B E D AN EZHOXFETH T2 205 EF L, Attention ZHW\Wzx
Ya—X—, 7a—XEADRNN R CNNDOERTH->7z. LH L, Transformer 1%, RNN
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X CNN ZHW\3 Attention DA ZHW/ZET N TH%. Transformer X, FHlfdEAAA
H—UTHRVDOTHINLBEZTH Y, MOXX7IZHPHAEDREVE WS R EID 5.
Transformer (238U T I Attention Z ZE0FNCHECE L 7z Multi-Head Attention 23 W 51,
— NI TR @) D LS wENbLE NS [11].

Multi-Head Attention

Multi-HeadAttention(Q, K, V) = Concat(heady, heady, - - -, heady,)W,, (3.1)
where head; = ScaledDot Product Attention(QWS, KWX viv)) (3.2)

Z 2T, Scaled Dot-Product Attentioin TlX, WHEZFIH L7z~ bV OELIPEIZHE
DL &R TN, — iAo B3) ks icERLEh 3.

<Scaled Dot-Product Attention>

Attention(Q, K, V) = softmax (QKT) vV (3.3)
o vy,

BN TlE, FE T XA —R%EH > TV Scaled Dot-Product Attention D3RI % [T
272912, ANDERNIEE T X — X Z2HiD Linear DBMZT>TW0WD. THITED,
ANENBERT FIVOFHHZERIHKE LR WERRAZYE T2 Z 8D TE 5. Linear B
DB %1T o 7z Scaled Dot-Product Attention % —f%IZ Single-Head Attention % FESR.

< Attention "D A N1 /71E >

Scale Dot-Product Attention \&, & % HGFEIIN LT, ZDOHFENEICE 5 HE
EENFIITELLTW2D0ZEEL, ZNOZHERINCRIA LD THS. Trans-
former 1238B1F % Attention D AINIEFIZLL T D 2D AN HEBHOSLNT WS,

1. Self-Attention (softmax IZ5-2 % Query, Key, Value Z[[ U{HIZ T 3)
2. SourceTarget-Attention (Key, Value Z[E UfEIZL, Query Z%7% 2{HIZT %)

Single-Head Attention TIZZREEEREKRLEL D OHFEICHN L THH—DFERH
PER XIS, 2T, Single-Head Attention Z ZH0iFIZHCE L T Multi-Head 125 5 Z
&C, BRORHME MBI 2HERERBOER LTI eNTE 2.

DEDZeh 6, XEBEZTHTREL Z Do, LrL, XEEWVWIDIX, XF
ZHMOAMPEETH D, 175 LTRIN, 2o, —HETUHT 2558, XFOIEHFOB
RIRLTRoTLE D, ZOZeWEEEZRD, XEZIELKIRZABRLRLAGMNDLND 5.
Z D78, Embedding &2 6 DITHNBEEHRZ ZALITIZ R LEbE S LT, X
DIEFEDOWEEZNZ 5 XD ITT2HEDD 5. TN % AJEEICT % DA Positional Encoding
TH5.
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" RIT —_ =
— BERT BRALT—58 —TER (Rl — &
softmax | — |V
(\/TT) | [ Concat(heady, head;, --~,headh)Wa] F;ed
T Forward
softmax (%) Concat(heady, heads, -+, heady,)
- {
Q_KT B Scaled Dot-Product Attention
s “ we] [we] [ 4 WEHNNSCEBES I d
g t - {E%Eﬁ.}% O I
% kv ¢ ..
Q K v ‘ Query) (Key)  (Value)
(Query) (Key)  (value)
3.1: BERT IZ & 2L Djiih 3.2: UMAP 12 & 2 RIC/IE A
Positional Encoding
. pos
PE s 25y = sin | ——— 3.4
(pos, 20) 100002 (34)
dmodel
pos
PE 9i41) = €OS | —— 3.5
(pos, 2i+1) 10000d 22d l ( )

AFTLEDBZERDS 50 1 % T 2 T, Embedding /& D DIAAIITTEA 128 KT D
&, Positional Encoding 284S 2175 128 RITDITRZ ML 3HET 50 @ A 721751
2725, ZOITHNE, BITORY FADHGHIEI L D DIZRH W, 0750 5 HEh
DMEFHRERT e TE 3. BRI, TX7 PLOBERITIE, HEEDOMEERIC
JGC T, BR2EPED Y ToNATVS. HIZIX, BRPIIDITRT MLORIDRITIE, H
FEONENOTHS e ZRL, REDITOXNY MU, HIEOMNEDN 49 TH S I %R
3. ZDXKSIZ, Positional Encoding 1%, HFEDMEFBREZITNZ MUIZH DAL Z & T,
Transformer € 7V HGEDIHFIHEHRZMHA TN S X HITLTWVW5.

Sentence-BERT

BERT T3 2 20DOXEEZANL, TZNSOHLEZRZ 2 TES. LirL, HHD
XEZ AT 55513 BERT TIEAES TIER V. £ 2 TARBIZE T Sentence-BERT % H
W5,

Sentence-BERT T3 7 7 A4 V' Fa—=V 7 %fToTW5. BARIZIZ [Siamese Network |
EWVSHOEMV, 20D=a2—=F )y FT—=72HNT, ZAENOEDIALKRE %G
BL, ZOHEHDABLRINIOWTOEZTToTW5. BERT TKR® &N HDIAAKE]
ZRERIIGANT pooling L, 45 % Softmax BAEZ HWT, 2EHZITo T3 [14].

<Siamese Network>

O = softmazx(Wy(u,v,|u —v|)) W, € R»*Fk (3.6)

H¥E £ 7 UE Hugging Face ®° GitHub 22 D% A4 PRI NTWVWS. WK
RHEARFEREBHEDET L ERNHLTWS., RIFFTIE Hugging Face IZESR X LTV

% 7 sonoisa/sentence-bert-base-ja-mean-tokens ~ &\ 5.
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§ 3.2 K-MedoidsiEICLD I T AR ITF7ILI) XL

SRS 7— &% 768 ZITL BRILTH 57227 7 AR ¥ 7 %175 BT RITTOBIND
HETLHIEDEZONS D, KIUEMZITD. KTHEMFERIIIEIoTEMEFE L,
IR FIED H 5. BIEXTEMTFEL, SEI XS TH 20, 77— XDIEIERIZ
MEERHT 2 et L. —5T, IFBIOTEMFRREZ, 7— % OIFRER s G
ZRBIT 2 ZENTE L0, FHENMEMT, WHICKRRD 2%, FEAT 5 ZITHERMITI3,
N7 MVALOR X ZRIFTI2HETH S, X7 MUETOES BERFET 2720121, JE
FRIERTCEREZ W2 B 23D 5. % 2 TAME TOXRITEMFIEIZ I UniformManifold
Approximation and Projection of DimensionReduction (UMAP) % HwW3.

UMAP

UMAP & 2018 4£1Z, Leland Mclnnes, John Hecht, James Melville 12 & - TIRE XL
7o FETH S 0], PERDIFEITITMTFIETH % t-SNE £ b d EITR M EHTH D,
JEfER DIEREIF BN WIS R D 5. T2, 40T BICH ERES 2 2 L ASA[EET
H%. UMAP IFERITZEMTORWT — XA L2 BT zER T, B2 mFL%E
KBV EITS 8, TEHRLTDT —XFALORXPEI ZEIITTHRHET
X5 X91ICL T3, W2 UMAP IZ X B3 RTTEMD A X =T %R T.

M W LUT, kBEHICHEBEONSWEHETEEDELETH I LILFEOEEE K, L H
LbT. ZOR, MDD LM v, BES K IETHENE, 0,1 D2{ETRIAGETDH 5.
UMAP Tli&, Zo 2%z, OU L1 UTOERICIR L, 77 -8G5 LTHS. &X
TCZERNICBI 2 7T — X AT OEXIILL RO LS ICERI N, B K-> THFMbx s [21).

EHTE kEE (RBART)

vji::exp(ilgigil%l) (3.7)
pi = minjer{ri;} (3.8)

RBETICBWT, 0;1F, APEBELTWVWRE ZATIINEL, Bk ZATRIASRET
PERTHD, ZOERIZ >, vjii = logak & 2B XD 2HWHERTIRDENS.
< XtFME >

vig = (V)i + Vi) — V50 (3.9)

BXITZERNCBT 27— ZFELDOEZFUTO X5 ITER SN, BIDIZ & o THFME S
ns.

EHTE kEE (ERT)

w;; = exp(—max{0,d;; — p'}) = Wy, (3.10)
< WfFME >
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1

Wig = l+a-d

FRBE Y HNREHDEFEIC X > TERITZEMTOI X L RRITTZEMTOEINTE S
PUFRICICHR S X5 IRt E21TS.

(3.11)

b RO AHIRFEORE L

vij

1) )

UMAP IZ X o CRICEMEEIT o072 T —RITH LTI Z AR ¥ 72TV, BENR T L —
MEE1TS.

ISR T FR

<PWEERIZ S 2&2) T >

7=ty PAHOBRAME AFEE (FEEME) Hlbs22 7220 0 7FETH
5. ZOFETIE, BINET—XRz2H—07 722 AL, BEENEGVWT —X
REZFELTVE, ZENCEERNR—DD I 7 A RITKRZETHITOHNS.

<TER I S2K2Y) T >

DER 7 S 220 X, TRy VEEBOI IRARIIHETEIIREZY v
TEETHZ. COFETE, T—RPBERZ7IARIETZ I CHEEh, &
75 AR —IEDLDT T A LITRL 2B,

<HERETNAI S 2AX) T >

T—REy FDI I AXBEEHERET IV ERHWTETV VI T3V 73REZY) T
FETHS. T—EZPEREINE Tt A Z2HERHL LT B X, FRITEINT
75 ARY T RETD.

ARHKTIE, 7 I7RAX—DELERDIZLBEND 57257 7 A&V ¥ 2721& k-medoids
ZHWS [22]. k-medoids l& k-means & D $HNDIZHNWT F R XY U T FETH 5.

K-means
nADMEAK%E 7 = (v4,...,2p),i=1,...,n TRL, ZOFEKOEEE X T 5E. T—
2% KHDERYD DN S 2 X, k=1,..., KIIOET 379, XOBENZHWS.
J= E:XNW—%W (3.13)
{¢t, k 1 =1 rex,

ZZT, ||l&—-al?*= Z,?:l(fid —caq)iel, Z77RZ—=rFMIG = (e, ..., cp TH
5. ROV THERMEZEITS 728, K-Menas 703 ) AL EMIN L TFTORIET L)
ALZ[EHT 5.
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La'B5zaehleE, 2heho 5 L TRREFHET 3.

a= argmén“@- — a2 (3.14)
2. X mGzehizr %, RREFHET 3.

. 1 .
%”%7ﬁ-z:@$:anK (3.15)

k IﬁiEX’gw
z2c, XY BT afkokcHy, G RXPok+1)EHDZ 52K —
HLTHD 7 7 RR—DREAICHY T 3.
HENSWVERE 2 L, IRTDELIZODOVWTKRTEETH 2 |GGl < e 2T FT,
(1) & (2) OFIEZ#DIRT.

K-medoids

k-medoids 1, k-means 713V XLDHEBRTH D, k-meansa TlE, 7—Xtv b%Zk
Do 722780, 77 AXIREREEID Y TS, k-means TIEINAUEDFIET
52, RELOMNBENRKEZLSEL, 772X VORI ER2ZT 5. k-medoids T
BHAIVENTFELTDH, FOWEBELRETHI N TES. LH2L, kmedoids 1 k-means
WHARTHEESHEMT 5.

k-medoids & k-means D3iEL)

e kmeans | &7 7 AZXDREHIX, ZOT7IFAZRNDT—XDOYHEE D, 75X
ZNDTF—RDVEEEL, ZOFEERFEHR LT 5.

e k-medoids : &7 7 A XDRERIL, ZOITAXDBIDE LD, 77 AXNDT —
RDOHN S, DT —X R ORBHENR/NE 2T — X RE2RERE T5.
K-medoids ZAT 2 IWZEHDIT T T AR -2 5 Z B R H 5780, LTy Mok%E
HOWTHREKR 7 7 A X —BERET 5.

LTy FoR

SNIy FOWET FAZRNIERICEHEEINTVWAIIY RV, B3 7 7 2K13E6T
WBIFERW. TOOR LICRERZ FAXBERD L. 7 —&% > 7L 20 12H
LT, UFo&kseenrzy MEEERD % [23].

< EEHEE > X

() _ (@) _ ,.(9)
e (330
< TEHEE >
, 1 . .
b — - > [z — 2 (3.17)
| near | x(]) eCneaT
<IxTy MEE >
} () _ o0
i bV—a (3.18)

~ maz(a®, b®)
AR TERN2DODI FRAR=D5, HRRI0DIZ 7 AX—LTOI LTy MREZR
"L, Tho 0P T—HHRBIEWT 72X e RHT 5.
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§ 3.3 HEFEHEICH TS EUERE

BEMED S WHEEL, —HICHIR T2 220k, 25 OHGEDIHERER%Z TN
5Z T, HEEMOBBREZHEFEST 2 N TE 5. HESHTIEEHEGER 1T ® Simpson &
B W2 W THEER L oLEESWE I L, HEBRICH 2 HEE L HEEL IR TH
ATHIDPN D HEEXY VY= BHHEINS. 2D X5 RIEEED S 2@ LT T, HiE
FlLOEKRNZHEEZHAE TN TE 5. AFETIE, &7 7 AX—HNOHZEIZED
EOBEBREDH 2O ZHEET L EHNE T 5. HLEBEFREZ DT 512133 Jaccard
f2%%, Dice fR%, Simpson R WS 3 [24)].

Jaccard %K

HEIEEGALDHIZEEBIZOWT Jaccard iR¥ J (4, B) 1%, U TORTERINS.

_ |[ANnB|
- |AUB|

Jaccard REUI 2 DD T — &ty FNEOEHMEEZHZ2FIETH 2. 200EFITEZTENS
BEOS BLHFEEZN LD ZEEEZRLTED, ZRI—HIT S =21, @3 2EHEN
RWEEIZ0ERD, FREZ0»S 1OMDEE RS, TFA A=V WTBVWTE, X
BENEOHEMEZRIIEEE RS, B2 005EARI b EEL2DPEENS
XEZHZT, 2200BMAPEENIXEDEESEHET . HENIKR2TNE, 2200
BIXASEOT =2ty FOHIZBWT v Y2 ZeB8TEx 5. 20D Jaccard 7%
BREVZE 2O00EEGDHEMEITENE VR S.

J(A, B)

(3.19)

<Jaccard fRELD R 5 >

Jaccard (REX CIZ D BHC 2 DDEEDMESZHRHT 5 Z e TIEEXIEREL L, otk
BR T OFEME I 2 HENFHfiZ T EEIc L TWb. Lo L, Jaccard RENZ 2 oD%
BOEEEDEIBHICKELIKFET 5720, ZEEDOEIMNZWVIZTY Jaccard 125K
WF3hE LS. ZhUE, NOED YK LZBRD THGEERNZWIE EHEME &V
EVWSRF LRI o TWS.

2T, ZARAGOERBOTELMA, HBEERDERBOZEIIEA%Z B Dice fREX
DIRE SN,

Dice &

HEEEALDHHEAEBITOWVT Dice R DSC (A, B) 1, UTFTOXTERSNS.

2|AN B|
DSC(A, B) AT 1B (3.20)
Dice EBDEFENIZL, Jaccard REDERIKXDDEE|A|U |B| & (|A| + |B|)/2 L Z¥#: 3 5
ZeTHELNS. Ko TDice FBUF2 DDEADFHELR R HBEFBOEIGZRL T
B, Jaccard (RE L FIRRIC 025 1 ODRIDIEE B Z e bnd. £, 2556 Jaccard

19



REL L [FIRRIZ Dice (REDIKZ WY 2 DO EGOHELEIIEVWE WA 5. 7R%E TFES
DEER o NRESGOVEHEZR) 3222 T, —HOEELFIEZELRDLBEATDH
ZIGERCIHLENE L I2MERZNE, EERKrEHRLUZELELZFTEL T
W3,

<Dice RE DR 5 >

LRETHFBH L/ D, Dice REDEFRNX, Jaccard (RO ER AR D HEZ THI%E
BOEFR o NRESOWVHESFH 3528 T, 2ESOEZBRDFKICK -
72 WCEMUEANDREEZEML TV, L2, LTV EIdWVw-oThH, 28S
DEZBIIKREREDND D ZREDERHEDIWRICKR - 758 (B 21X, —HFOREN
HMOEEZNELTWBEEDIEE) IZ, Dice REIFMETRLTLES.

Z T, ZRADEFRBOFEZ MR £ T Z 72 Simpson (REBDRE SN,
Simpson R

HEEEA HBHEE BITOWT Simpson (R overlap (A, B) 1%, UL TFDOHXTERE
na.

|AN B|

min{|Al,|B|}

FEEDEFR LD, Simpson (REUZ 2 DDEED 5 B BERHN DRV OELR L HEE
ZRDEEEZRLTED, Jaccard fREC Dice (R FIFRIC0 226 1 DOEE 72 Z ¥
Bbrsd. £z, Simpson FEPRKEWVIZE 2 00EADOELEIZE W (XL BTWDS) &
WZ 5. Dice REDEMRIX, Jaccard RO ERKDDEE|A|U|B| % (|A| + |B|)/2 £ £
B3z TiELN. ZHUSH LT Simpson REDEFRIIZ, Dice RO ERR DD H
% RESGOEHEZL o REGDSIBDRVWITORERFELK £ 5 I 8T, Dice fRE
I DD ERESOEBHIC X 28 L NS, HNINCHEER R B L EMERE L 5
HLTW3.

overlap(A, B) = (3.21)

<Simpson fRE DR A >

FRETHFBH L/ D, Simpson fREDEFE AL, Dice RBOERADTEE 1248
BOVEHEZE 2o READSIBEDRVAOEZM £ 3528 T, Dice fREX
Db EEFOEZRIC X 282 T, MNINCHBERR =M L HMEHES
EHLTW3., LaL, Simpson R TIXEZBD DL WFOEZEKE L LTV
570, —HORGDERELVRVESIC, ZREEOEFBHEDPENZITIZLTHH
PENZEL 2o TLES. ZOMEZBRT 27-DI121F, 2 ODEEDEEBITSK
f (REZRET 5, 2REHOERMOEDNTHHNTD 25%) 2T 5 & K.

HHEERY VY —2%3D 7T 722D 7T 712 X->Talf{LZEITS. 3D7F5 722D
Z 720 FNFNX Yy b T XYy "DOFEHET S.

ADZZ7DXY v b, TXUw b

20



EDHERABRE 3KIE TR TZX A0 2D 77 7ICHARTRETX 3 HEHRED

\-

Tl

o Hi
%

<

o EMEDZ IR INILEMTHZ s, RN 2D 75 712 RTEN

INBDZeEEEZ, 3DT7 722D 77 7DM G THEERY VY- BFRIRTED
X912l 7. 3D 7' 7 DIERICIE Three.js, 2D 72 7 DYERICIE pyvis Z Wz, pyvis iZ
BlF % Netowork T 3D 77 7 2T 5 Z & T X B0HEHHEDEEICKR->TED, /—
ROBDIEZ 2 L BEIMEAG > TRIOILWT I 712> TLES. 2D, 3DI T 7
DMENTIX, 3 XICTORENT /213 TW 5 Three.js Z AW 3.

Three.js

Three.js \ 3V = 77 7YY L T3IRITAV 2 =R T T 7 49 7 AZHHETT-0D
JavaScript 74 72V TH 5. HTMLS OFIEIZHE->TB Y, 774 Y ARETHHT
BIEMTES. %72, WebGLYWH 3D 57497 ZAAPI%R T Y7 LTED,
ffi#7% a2 — FT3DCG 2T 22 N TE 5.

3XTLAY a2 —RT T T 4y 7 A, 3KICDOIMKW YA E, avEa—
RCHEAT 2 Z e CFHECHEITEREROD 2 HGERTFIETH L. [ERIGAHE
AR ETH o720, ety YoMiEn L GPUO—BILIZX D, Yt I 2
L—=>arR3D 7 —LaRY, SEIFRPHTHHTIATHS [24].

fHEI21Z 7 3D Force-Directed Graph” £ WS EY 2 — L2 HWTED, Json 7 7 4
NTTF—R%25H52228T, ARV 72FNTHIeNTES.

pyVvis

pyvis @ Network I&, Python DAL 4 75V THH, Xy b T—=I7 77D
FERR E AT LICFHE L T0 D, 2y V=27 7 7 2E L7 html 7 7 A L& LT
H15 2z T, X072 html 121d JavaScript 238 T W 5 72 H H 72 #1E
MARETH B, TDIA4 T 7V EHNWE LT, /— Ry P> 7T — X & fiH
WAL 2 2N TE 3.

Network I&, £ X507 T 4 TRIT T IRREITOIENTE, 2—F—-—DT TR
BIERP Ry FERIEIC KT I 72 BB LD, /— PPy POBEHRER LD
THIEDTES. /- FRTy VOEPLH A AREDOEEBEZTHY, 77
ZORZ-BOEHEHEHHIITAS. X512, NetworkX 2 ERHID Z 4 7 ) TER L 72
7'Z 7% pyvis TitAAATHNITA2 2 b TE S 4.

HESHric X2 HNEHIES 2 22T, HERLTOOR D ZHERN»OEFHINICHE
RS 22N TEZ LDk D. BETORMZ I TRL, HRENRIGHRLZERI 72 IER
PRHWTRENTZ 2 EZ 5. HESHOAHIIZ X o TEROFMR L i 25 3
ZrZxHNE T 5.

21






REF

§ 4.1 PRATFTLOEFERLCASNIE

AL TIE, Google Patents 2 HFEFFEIREZ R 7 LAY 752 e CTINET 5. £35F
AERSEIEL, ZNoDFSZHVTRIIPEREINTVWER-—JIXT 7 AL, Ik
DRFFAYZ7F AP LTHIET 2. 2—HF—245E L72F— 7 — FOD or % % Google
Patents T{T 9. Google Patents IZBWT or MR ZITOIZIEV — F &V — FOFIZAR—
AT 2 RED D 5. Google Patents TIE—EIZ 1000 FEFTLORRT 2 ZENTER
V. 2078, ZThEN 1000 FEBARVESICERE IFEI R oTR7LEY S
2175, FErOHBH?AZ0FD0 1A 1 H» S 12 A 31 HCTH 25T UG Lz, BUS L7
7T — XM OEIITRT.

AHFEDORBFIER, KT 2 UTOXIIRTENLLRS.

HHZFBDATI L7 — RIZB 5 GooglePatents TOMZBRMERZHIUTT 5.

B UK T — 2 DOARSUZH LT Sentence-BERT % W TR Z b AL E(TS.
HHENERZ P ASH U TRITERMEZTTS.

CRITERERIT o 2T — R LTI ATy N EITWIZ S RAK Y v 7T 5.

L ENEND T T AR —=ITDOWT, K-means TRDZELOLNLHLDL—27 Y v REEBED T
WI0HD T =R EHWTE Y T AR—DR AL MVEERT 5.

A=Y =DHEE L7 T A X —=ITH LT, Simpson &% W THERBFREZEH T 5.
7. 3R 7z Simpson R E D 213D VT 7B XU2D 7T 7 EEKT B.

Ot = W N~

=

SRATLDT7AOY ER=IEXURRDZER

BEFECBVWTZ—FH A RIIERENZ 70 Y bR—YERINTRT. KIEAITR
LD, AT L5DEFUDICLI—PFIEF— 7 — FOANHENERINE., F—V—
FDANZOWTIE—DODHGETHIUIZDEE AN L, BEBHFEAN LIZWEEITHEE
YHEEY ORICAR—AB LTI TCANTEIE TANT RN TES. £, HUST 3
T—ROFEHZRET IR TES. FIHHRETIIELGCFEMOT -2 2 INET2 LD
WHoTWEH, F—T—FORNBICE> TR 6ETIETREDTFT—X2EFTE RN
BEhnH 5D, 1—HF—lTHETI2FRZIHRETELLCLTVWSE. ZOR=IZ
BOTZ—HFREHEINRE L20WF—TU — FBXUEIGT 27— X DEREIETT 5.

ZZT, A7 VY I EITOBRICRRIN D> T L E S BEZ IS 572912, python
DEY 22—l threads ZFHHWTYILF ALy RIZKBR 7L E YT, AV Ea2a—XD

22



AN OT*R NHES

HREIC K o CTAHANCTT 2T Lo 2RENREL 1S, 2Dk, WINZT 28%
6 DL THEITZITHo 7.

threads

ALy RRN—=Z2DFN R 27 RITEMI2EY 22— Th 5. threads ZFHT 2 Z
& T, =2 python 7’0275 L OHFTHEHBOUEZ FRIRICETT 5~ LF ALy R
% BT X 5. threads EY 2 — LTI Threads 7 7 ADREZRSINTED, ZOD
Threads Z A —2X—27 A2 LTHLWVWAL Y RZEEETS. run ) XY v FOHIZ
FDALw FRFETTAINHEZEZ start ) XYy FENUHETIETAL Y KH
EE) L, MY TUHE D HET.

join O XYy FZMEHTIUX, ALy ROKT 2o THIET 22 HTZ%. Lock
% Semaphore, Event 72 ¥ OB D FHTE, XL v FETT —X 2 Z2ICHE
TEILBARETH L. 7740101y MV =27 7w AROR B IR Z FRilk L 72
D, IENER EXE/D, WAL X 2 #ER EXAKN 2 7Y, threads (XEIRME
DEVUH T 7T I v TR TE 5.

BREFETE, MMz 1EZIcaEL, 2hzhofifE2fElo 2L vy FIicEl D
WMTTHHEZITS. BARINIZIX, 6 20DZA Ly FEERL, RAL vy R 1ERBOF—
REATZVLAEY TS, DFD ALy F1IZ1ESD, ALy R2BRO1ERLRE. *
LT, ®ALy FNTIHEIZLIRTFT—XINEZITS. 25352 & THHZ & O FIULEE
MAJREL 2D, A7V EY 7 ORERLEL M EXEE e TES. HRIZ, TXXTD
ALy RDFETETHR, WELET—22HEaT528 T, MRAM2SEKDOT—2 €y b
2T 5.

T—HR D5

INEL/2TF 2 b F—& %D I Sentence-BERT ZFHWTZENRZFNERY P UICERBT
%. Z O, Sentence-BERT IZ &k o THIJIEN 2T M L% pickle Z HHWTIREL THL.
ZNHDRZ ML UMAP ZHWT 15 XREB X2 RKTTDONRY MVIZHEMET 5. 2 DFE,
UMAP IZERET 587 X —=RIZOWTHHT % [21].

23



INTA—ZDERTE

n_neighbors
n_neighbors X7 X — &%, &7 —XKA ¥ FDHEDIAAIZEBWTERT 56k
ROBZIEET 5. ZOENPREZVIFE T —X2ROMEIEIA S N, /NI WIF
C IRt i E DRI X 5. /NX 7 nneighbors fH (5-20) 1%, /MR 2 Z 2
X LW R EDOBMHNICE L T\ 5. —HRKE R nneighbors fH (50-200) 1,
T — X PIROREER KR 7 9 A X 2l 2 L ZITHVWLNS.

min_dist

min_dist 285 X — &%, UMAP 1T X o THEM XN 3 EITCHDIAAZER AN D T —
& S 0w/ NEREZ HIE S 2. /NE 72 min dist 8 (0. 0-0.3) 1Z7— X BEL
720 AR YT RGBBRCGEAT 5. HEE® min_dist 8 (0.3-0.7) &, 77
ARMDNG ¥ AN DIAAZ R ZBRCHEA T 5. KZ72 min_dist 8 (0
TUIE) W, 2 RAXDIEND, BHET S0 7 A - Ot E AL T 258
WS %, min dist 287 X — ZIIERITTEFNO 7 — X 3 fiiEZ a2 > ba—
NL, 7IF3RARDBERAR— AL T 21XE 0D 5.

n_components

n_components 287 X — &%, UMAP IZ K o TAHERE N2 HDIAARITDRITE
%2f6E 3 5. n_components=2 % n_components=3 DEKITTHDIAAIL, T—&
Dz BEHANCHEE LT W, MROAELEZ BV 3258108 IRE A
%. —7 T n_components 23 3 DL LOEZRE L7HE, FEDT7 LIV X LT
DR, KITHIBHRD T — X2 2 Z0 D02 XA 7 ITRHEN S 2 ZHIN T
%. n_components 2% 7 X — X DEIFEHT B 7 — ZFIHEICIL U CEYNSE D
BINEDD B .

metric

metric 87 X —XIE, 7 —XEOBELESCHEMLHEN T 27-D0FEZIEET S
TEMTES., ZHCKD, 7T—XEMORMANEENERINS. BET—
RDEGE, 22— v FEEEC~ YNy & ViRl OB ZR FERIEET %
DP—KATH 3. —HTFA LT —ROGEIX, ¥4 VPN V7R
B Y DT X A MANFOFEPFHENS. 7 — X OBISRMEIE LU - 72 F
% metric 87 X —RICHKET S Z T, UMAP D7 4 —< ¥ AW AL X
n5.

15 RITEDNRY bVE T T AR ) Y T RITHIBRE, 77 AX—DRRETSBICHWS. 2
RIEDNRY SNWE T FRARY) Y P2 iTolkeT —X %270y bTABICHWS. Tay T
BFRIZ2RTTR T MvE W AEEE, 3RITRT MR ZNLL EDORITTEDR T hL et
BLT, 20tDNY MLVZE Fic T ry b XN/&7 — X SO HRERCEE B S % M
DHIFE LTHEELRIT WD THS. £/, 7T—XEOHELEEZ LT 2 LT, 2K
TCZE ETCRE I IAX—NTDOT—REOF LI HFZ2ERLLIL, 7—ZXty b2
TR DG % I L 370,

24



§4.2 FEEEZRML7EAIFELTI>42—71I—X

75 AR—DIRREITI 2D T AR —DEEERFRT . TIT, BT TF7AX—
DINRNTORENFICHEEEZHE LIS T2, T—XOBIT X > T, ERIZILIHE;
RIS 2 A[REM DS D 3. 2070, FHIAZX N 2MEZOOR I AR —DRHERT T —
R SRANCEIS T 2 ED D 5.

ZITETY, 772X —ANTRBNREHOE T — 2 E2EH ST T2 2 2idA
5. BARINZIE, K-menas 703V XA Ko TROOENTZET T AR —T & DELITHE
HiLNWTF—RE 22— v REEEEZFIH LU CGIWIEIZY — b LMD S 10E3TOBET 5.
ZAUCEDE I IR —DMBIN R Z RTEEZIONDE T —XReB I TR 5.

Z0%, TOMWMHLET—XIIHLTEIZ I RAR—C LICEBEECREGERETE T 5. &
UL DK AR —DBMESNEOMHEA 2RI DK X P THEET 2283 TES. 2
DEIBIHE 70 —%2EET ST, KEET XL THEBRATERF/TY 7 &
R —DIFRRLT M 2ITS 28N TE B.

a—2)w FEpE#

22—V v FIRHZ, FEEZEEICBWT 2 AEOEREMZRIHEETH L. 2REZLE
ﬁ (xl,yl, Zlyeo- ) %J:U: (ZL‘Q,yQ,ZQ, .. ) t LfC t %@fﬁ?*ﬁ%?ﬁ'ﬁ@l—7 U b4 Fﬂﬁﬁﬁiib{?@ﬁ
DEIIKRDENS.

<n KTTZEM D5 >

=1
Bol-7 =2 LT, EMHESRCEGEEZZRB LI-EEEDOHERITS. termex-
tract T HWT, T XA EENLI2EELZXF— U — FLPHEMHEEZME T 2. BRI,
BT ITAR—NBWTEBENSWEHEEL 3 OEHNL, THE2MRE L THERRTS. Zh
WEoTIIRE—DBRINER N —TOWE IR T2 2T 3.

DRATLDI S TRRESLVI 5 RAZ—DFER

FERRIER S N BRI ER T — 2 & UTIREFES 5. 8RO AERIZIE pyvis 2 HW
5. ZOREBROF DI Z AR ZENEFN OB T ey NLT, ZRAHDI T ARX—D
HEEMEHERE LTHBIEMT 3. 2N FNORARTOrTETCHEILIEOLL 2
L5ZeRMKRL, ROV AZXZHoOLUORELTEL. 61T, 7I7RARXR—DENPZL
RBEBEBDENNZED 7 FRAZ—DHBINHE L KRB0, TNEFNDT FTART —D R
DIEEEZD TR TR TH I 7ARXR—2XFTES XS5 ICLTWS. ZOH
CHRT — &% html FICERTE. T2, 7 7AX—DNBELZENLDT 7 AR —FKE
R ZINZTIEZEXTERTS. HIEO I 7 AXR— ZONEERETSZ 2T, 21—
P —PMMEEDZ FIAX—RIGETE S X 512T 2 EBEOR ot %2 X o3 1R 7.

T — X DEIALIE

25



# cu

BIOSRAHI—DAE

o classO->>EEBHBEES T L/ELBHBEE/LRMERES X5 A

o class1->>1—H5—5/7 =R RF LT —F TSy b I A — 1A
o class2->>BE#ityB#9ith G/pFEi D

o class3->>TBENA/E R IEHRASEAFIEIR

o class4->>0>F >\ 1 DAEESERTRED

o class5->>U—JF T —2)L— hFI—2/JOVIFI—2RY RO
o class6->>H15 | [ERALERY/ENS | IEIRIERRED

o class7->>%EJ0 Y UEHBEAERE

o class8->>G&T —~/JOY IF T — IRiEE

o class9->>&fman/ S > IE/&E R U

o class10->>7 — & UERAEARET —F R

o class->>I1—H5) (1 /MRS b — NEBITF

o class12->>REHFHIEMBA L — P U/RRHIEE

. class13>>LS— hF—SBFLS— NEFLS— NEBY—/C
o class14->>REEE/ T OY OF T — 2 3EANT—)C

« class15->>FIFE/BRIBRAEMIL 4.4: 2—Y—FEEDT7 r—~<v b+ (csv)
- class16->>EEBEBNBHERIGEE BB

« Class17->>BIESI B BB E/ BB —) (

DS ZER :

X 4.3: @R H T3

HEFER Y VU =2 BT 2B, XEZDDPEEETILENDH L. ZOK, Kif
IR OHFAMHGECEEGEI G EN LD, ZAHZHMB LS A TorbEZZITS.
termextract TIZHFIHFEOMILZ1TS I3 TE 3D, ZNOZHVWTOLbHEZ 21T
ey, 22T, SGHAWESPLEEZDEY 22— TH S Janome |21 —F —
wEE e L THMHRECEGHREE SRS 5.

A—H—-HEDTA—T vk

Janome I E O HFELHFABREBMNT 2R TES. ZOMEEXHWS Z 2T, R
EDOXRCHEMHAFEISH L 720 bEEXERITI N TES. ecsvlEA T2V —FHEEE
ZBREND B,

< 1A—Y—FHEIFEK >

A—F—FEIH V~wRY)H CSV 7 7 A LT, [REF, EXRID, AXARID, =
A&, A, shEEAROORE 1, ShERMEOTSE 2, ShERIMHOCHE 3, TEAA, WEAE, A, &
Fih, Bl LWOKTEZ 20END 2. SENIRBRICHE X 7= EMHE

BB AL, FEXIRID B X CEXMRID 1Z-1 I1IEET 5. 22 MIFTNT1000 &
U, a3 e, Mot LCEEERFAZRES 5. et 2, ek
3, MY, WA, EF5ik, BERIRFEL LFERIZB W TIEERER L[ LT3
AT B, FEBRIERE N2 CSV 7 7 A V2K EA RS

ZOR, 1ERRENEEEDEN L L2 L Janome DN HEEEXNELLEMELL WD
EWDHDB. ZNOERRIRTZ-DICHEOREEZD O CHHIET 5. HITEK S 2 HIEIEEHT
IR DT EPTHFERHEHAGFEOEEE RV D O 2 EBERICHIFR L TWn L.

DPEEZXERTo05, WEFEAY NV =7 Z2ERT 5. 77 XX —Z 2 ICHilEZiEE
Wrd 5. HEEZONT A6, —BRBHENIZSEENTLES ZeH b, HE

26



EARCHEGENERNICEENS £ 51T 5. FANCHE L BFHROREEE L AVT, &
EFEOHNICEETIIRVWHENEEN TV S D ERNT 5.

HEgERry =2

AL TIE, HFEROIERIRZ 93 % 72912 Simpson f2%0% W 5. Simpson 2%
1% Jaccard fRE5° Dice fREL L LR LT, ZEADERBUC L 2B 2 I /X MR 5 Z
EMTES. 72721, Simpson REUI—HOEENMMUTDEITEESTHIGEIT1 LR
%. ZZ°T, &b, Simpson RN 1 2 25812F, ZOondbedbe—DODHETH-
72 BB LUTANMNRP ORI L TWE. 72, A OES DEREDIMIRIZ D R
UK EL RBMEADRD 2 Z e h 5, BHVOEEGHUT 5000 L O EDRH 2855d 57
FRRPHERNT WS, X512, HEREFREZ KD ERIC, —BRIZHENZ MRS %M
[2385 %725 Ll TKRD 7, HFEEOHEEE ZHWTEHEHEENEWD OB E21T5.
RO ERWTER SN EZERY NV —2%3D I 7BXY, 2D 77710 & -
TAfEZ1T 5.

Three.js Z AWz 3D J 5 7B

3D 27'Z 7 DIERUZIE Three.js DE Y 2 — IV TdH b 3D Force-Directed Graph % F W
%. 3D Force-Directed Graph 72 7 Tld Json 7 7 A VDR TT—&2 %2525 Z 5
TE5. BIFEEREINLHEEAY V-2 %, /—FOHHTE, RHIOITTD / —F
BXOKHIOHED ) — % "nodes” BLU "links” & LTHZ 5 ZTY T 7 DHHE
WREREREZIET. ZFEINLERED 77 7 2ERT 5. 22T, 3D
Force-Directed Graph O#IHIERETIZ S 7 7D /) — RIFEKIKIZIZ>TED, 7F A +D
RKERZITOWWIIHEL TVWR EREEARY. ZZT/—FZDd%2TFAMITS. &
5IZ, 3D 7'F 71285/ — FREIOFIITIETTO HEED & HiE /e O BEEAN D KHI %
il LT\ 228, /7 — FIEOERED IRV E RENC X 2508 L < 5. 2 2 TKRA
DH MNP > TREIN R 7 =X = a Y EEBAMLTWS. lUcd, FAAEN
77 7DARXZHEZT T 7 OHLEENT 360 ERIHES 2 Z e TELD, /—F
DEFNIZE > TEHFE DFFMICR R TERWEGELH . 2D/ — K7 ) v o
TBHZETZED/ —FRZ2HLETEHEENICEETE, 20/ —KEHLe LT/ —FK
DIEZ AT Z e TE 5.

pyvis Z W 2D 'S 7R

2D 27°5 7 DIERICIE pyvis Z WS, pyvis Tkt to v — R e Hidkeov— %
J—RELTEML, ZNH0BRICOVWTERTZIETY 7 72 BTS2
TE5. ¥/, PHRETE, /— FEOBRIKENIZR>TWRY., 22 TF I 7%
3 2 BROFE directed L WHIHHDREZEE T 20BN D 5. £/, 2D 7577
T, HWERROBIICE > TRHIOKZIZEH L TWS. HEEFRIEVD DK
, FVHDIIML B ESICLTWE., ZDZ T, —HTHERtTOHEEZRD
BMEEHBETZNTES. X5, /—FR2Vv2F3Z8T, D/ —KRIZ
Ao TWS /) —REZED ) — R 5ANTWVWS ) — FREBRARRTIZLNTE 3.

27



§ 4.3 1—H—#E7O—

4ETRUESFEERE LEBEBREIRO 7D OB TEE2EORNOFHEITS. %

72, TRETIZHHLEMDOZNZNNE DEFITHAA TN TV I OWTEHL
e, flask ZHAVER LR BFEEHAAALE S AT 2 2KOWMNEFHHT 5. 188
AT AERERD 7 u—XEXIFIRT.

flask 7 XU —> 3 > OVERR

I—H—2nBDANR, FEROHNETI1-DDT TV I — a vk flask W TIER
L7z. flask & i& python TWeb 7 7V r—> a Y 2ER T 572 DDBER I L —L T —7
THY, flask ODRAKOFBIIRENR LS U N ETH S, FESRa— DL, i
7TV =2 a YORBEITO N TE S, AT, flask iZREHICEA TS, HE
WIBUTHEARIA TSV RMHT 22T, MERIETA N TX3. £/, URL
DIERERLERCRRIRUE, 7> L — b, 7 —ZN— R CEERKEEZ ZICHAR DY
B5ZEMTELRD, HUICG 277 TV 5 —2a VEERT 222N TE 5.

REFE2BDOHRN
Step 1: ¥F—T7—RFODAN - BIFFEHDER

7Y P R=IICTCL—HF—oDF—TU—FOANEEIET 5. —DODHFEET
THRAEBOBEETOIMRTES LTI TAVEFHOMREZAIREICT 5. &
BOBEE AN LW ARIRHGE L BEEOMICAR—ZA BRI TANT 22T, &
BOBEDOANEITO N TES. ¥ THIELEWEREIEET 22T
3. IHIREIZCERLZoTED, 2017E2S5 2023FEFTOT— X Z2HET 3
TEMTEZ., FRLINCH 124F, 184F, 4L BINTZ T 3.

CDXICZ—Y—IBIRTEDZ LIICTEI LT, T—ROHBUSEIAE, /-
X, BREle Rz RETEIeNTES. ZOZkizkD, HROENM EEH
WL TWS, £HET27—&Z =02\, X714y B2 oTL
F570, ZNODMEEBITHI ZENTES. 22— —OHBLHINT X - THEEZ
BIRTZ2ZeMNTES.

I—HF—=PBANLEEHRED LICY TR AL LTRAZLVEY 7 RITS. 2L, B
BEToTHLORIZ LAY 7R IToTWAR, HENZFDFEETH 3 & HAHIREED
TEABE L 72 27280, A7 LA Y 7R {ToTWABENE, ALFRIG RS S o i % FHE L
TW3. ANENEF—T—FR2H LA LAY I RB[ToTF—RIERD 70—
NEEENS.

Step 2: ¥EFOHHE U 5 X X —DFER

Stepl THUS L7zT —R—%2db LI 7RX YV 7OfERE 0y + 35, &
Nooray FORE RS TREFEERZ T 2 Z e BT 5. £, #ho
DBEPTODTHEDOEFLEDITOVWTHRIZIIENTES. TV TARX—IZOWVWTIEZE

28



NZFNESBEORTHEBELTED, ZA6D0F IO 2 I OHAEMNCOIADRT VX
S LTW%., 22T, I oEIHETIE, AKX 2E SR WGEENRD 5 T2
O, ZTRNFNDEDOEEEET LT, FNEFIDT T AR—DXFIEIToTW\W5.

I, VIR =D EKOFIHAAATLE S X XFNER > THD
52780, 77 AX—DFREFIZOVWTIEKIOMIGER L THS. 2 —F —1ZKD
752X —DFRELHRRICBITZ 77522 —0F52H/s LEDES e TERE
NDZ AR —DRREHERTEIENTELE. V5RAXR—DRRED LIZ2—H—
BHBORKDH 2 7 7 RAR—%FRTZINTES,. 77 AX—DFERIIAFD
BIRLZ 9 R —DBEBZEIRL, EERZXVEMHIT LT, AT LIZZDER
MIEEINS.

MEDZ2IZED, 2= —=IXHDDHID 72 0EifiE e, Fross i3 E&h
5, BRSO TWVWAERDREHIZHE > TV A ETITN L TN ONRZEIRT 2 Z &
TE 2. BIZITEETBEBERINC Y 5 ZARITHE > TWAEDR, Mo LTWw3
HRAPOEEFNSEDYT FAR—=F NP RETBIENTES. X6, MK TOH
HTED, FFERRPZNZND I F AR =007 2F MO ML v Pl e —HTH
BI2eTEZLEZXS.

Step 3: BIREINOV S AX—ICHBITZHEERY FT—T DIERK

Step2 IZTEIRI N F AKX —IZBIT 2 HiEgER Y b7 — 27 Z{EKT 4. Simpson
BREE W THERBRO 2175, 2 CitESNREEZ b 123D 7578
XU2D 75 7T kB3R EITS. T2T, V97 EFRTILEDS I TIDOKRE
XERETELIIICLTVS., 22— —IZXoTHMOEHMR=— XL > TER
B0 —=ANEZONS. [NNHHZ NS 5 Z 8 CTIRB RN ZITWIZWA, £z
NEF THIR R T 2T W2 WAR Y, A RT —ANEZLNEDT, HHX
NBTTT7DREI LY —DPIEETEIENTELLIICLTVS. ZDZ LI
Eh, 2—F—ZHTOPNBEMNCEDETHEYIR S 7OREIEZRETS N
A[RETH D, [LWWHiIFHZ REST 2 e TRRBEeER LD, Peni#ip caaf iz B MR
BN LD T B EDARETH B.

T, BIREANEZ IRRXR—IZEEFN TV ARHFORHREEL—GICERT 5. 1
AT LYY 7T ARG S NIRGEIES L &R PABT I o TWE 78
7 I AR—DHIZEEFNERT MIVERDN S 7 7 AR —ICEEN 2 RFERS 2RSS
5. SHIZEDRFTESE Vv 73528 T, LORFFIZE % GooglePatents T
DR—IPEREINSZ LR oTWVWE. ZDZ LT, EEORFICL 778 RT 5
ZEHAREL 1R B.

D OB EDRKIR S & o e HiGE & e O BEE S X 24115 @ Simpson
BREE T — &R 7 L —LIRF L pickle T — X DIERTIRIFT 5. Z 2T, pickle ZH
WA DX, csvIERTHRIFELTLE S &,

Step 4: HFLFERyY FT7—I DOEI#R1E

29



1-—¥ YRT L Webr—% | @ R i ==
D EHORELTLAR
—-7—F SEFEER D HOEVEERLEL
DIEE N A4 HABEORIE L
A4 o
SEAD3E 9ZR4UT e
H&KDER & Z DFEIR —
FLLAIR mta —
o)%ﬁ. “\ DHFTEE p— “ﬁ@
Y Y= BTETENERE DD LADDLEL f@ i
LBHE O IEEHH D niial
B 4.5: IRES AT A X 4.6: IPL ~D%H

Step3 TR S N7z HkT D HGE & e D HigEB K O Simpson fREDIEZ W T
EHEFEAY PV —2%22DBLU3D I 7L o TAMBUET 2. 7T 7 DIERUC
% Three.js DEY 2 —/LTdH % 3D Force-Directed Graph ZHW\ 5.

Json 7 7 A N CHEITT D HFE & WL SE D HEE R json 7 7 A VB TEZ 5. 5 X
7277 ANEDLIZID 7T 7 EMET S, HEHINZTT7 73 0RE R T v IF
5Z & THERTE, BRA2HEPODOBENAETDHS. FlhAf — L ZHELXHE 5
T T I I7DIER, SN EITO N TES. X5, HER 7V 733528 T
FOHEZFLE LEEERICEE TN TE S, A TY T 7 DRI &35
DFEFHE L TH 2 DBROS5WEHOND 270, MBI T =X —> a rEBEINT
5Z8ThOrhR3 LTHs. LELTHHLLS X T 2DEED IPL NDOIERHI%
X OIBIZRT.

30






RERRLGICEER

§ 5.1 REROBIE

AR BIT ZEEFIEICBWTIP 5 ¥ FRA 7 — FEANDOZEITZTWAH0IEH
L CiHMEEEEZ1TS. IP 7Y RR7r—7OWDlAar LT, SRzt L -ELEH
WOBEREZITH> Z e ZHNE 5. SHOFMERTIE, [P 7Y PRI —FD—EREe LT
FrEMORRB L U2 oA ZH AT 22 e 2 HNE L THRAERZTTS. FEBICIE,
HHEDORE L TV AEM DM VERZERT & WS M EZ D L ITHEER1TS.

2070, 17vy 7F = —FEMiEEHLZRES AT L OREFINT ) 205 HHlEE
FTEBRRITS. EBRICS AT LDOANEIC T7uy 2 Fc—) THRIES AT L] 20D
HEE 2 RIS ANV BT Z 6 FFIC L TEITZITo .

UMAP IZRRE T %2837 X — XX nneighbors DIEIZHE D KRER I FAX—=IZLTLED
EENTEFNDEBRDEDPZLS BT LEVWKEDPRAGFICR>TLES 2 Z2iE R [25]
WCEE L, min dist DEIZHNIEINDE 7 5 AR —DBEERLZAR—ZADEEZIMKL 10.1],
metric (IGZEHWE T —EZBN T F A M2 EEL LI2T — X TH 572 [cosine) ITEREL T
KEgEfTo72. £z, 3D 7 7%l T2 L EIHEETE 2 KEXDOFREIFFRT 2L
BIROETH D, /INZ 1000, H1E 2000, KiZ 3000 DR FRE R R L TW5S.

BT, BRI AT LARFEHLTHIOLWY, 77— IEZTHDHI. 75 —1+D
HHE2HTI10ED D, 20 10Ii3b3EZTHH 5. EDHEEZ 5 BRSOV »
H— MRECXZFHMAZIT-oTH 5. SHIOY V7 — b TREMIHMEDS S, 12 o
R LTVWRW], 2% IHEDHELTWARWL], 3% 855 ThRV], 4% IR
RMELTWS ], 5% FEFICHELTWVWS] LWVWaol k57— %2{To 7.

FREBDOY R T LFHRO KB ZERE 7 4 — KN IV TEB LS, 77— b2
RHZaxX Y b2 AN TE2MZHRITES, ERECANLLEF—U—-FREZHHIZa X
VI TEBZLOCTS. EEO7Vr— MNIBEZREDITRT. REIZRTHHIB LD
W2, 77 = FDFEFITOVTIEI AT LDOEHKICOWTOEMZHREL TWD. AT
LDFEHABICOWTOEB D S RBEB RS 27 ADFHAKICET 2B/ Z2iToTW3. 5
DDETIIZENZTNDEEEICOVWTOEMZITo TS, AT a6 hENdDN
WY TH 2003 2 ER%Z1TS.

FAEDONRIZFEFFRE D2 4 A, 3STEEDERT S NICEBRICHFE L2 AT 2%
LTHBHW, 77— EEZTH O o7 EBRT, FAIAFICERICEF—Y—FE2EX
THHW, ZNEMRBMICAN T2 2iTo72. Tz, BUST 2FEHBuCBEL T, 3
WF6FEEZIBEELTD OV, FONTERIDBVEGEIIRLICEREZ LT Tz wns Z

31



#£51: 77— MR

AT LOREEIZDDY PT VS AT LOBEEREBRELPT LD

L1477 FERD FHALIERPTLH
APLRAELKFHBETRIIELNTERD IIARAR—DARBEBRTHIENTEED
HEZRY F7—2IC&2HARELTWED |3DF7F 7ICL 3R RIEBEYITHSH

HEN LSRR ETADI LR =H HLWANRZRRATZZH D
ExR{To7.

COFHlliZB U T, AFEDNIP 7 ¥ FRT — T DSHRITRAL D EERRISHERE 2 R L
TWEHE DD DERZIT .

§ 5.2 HREHBRCER

73, HHZRITITOERIOVTOMBEEREZITS. ZOFRF 1588 MDFETZ X7 L
AT TBHIeNTERE EBRICHNDEINZBEREKED D, 79X X =171
ol FNFNDT TAR=IIMIG LR A PAVEIRIE2D XS i iz o7-.

JIAR=IZBWTID I 70670y 7 F 2 —YDFEVEEMEG L. 792X —4
PR L BicE hEn=3D 772 72 KB IWRS. HhEh/=3D 7o 7me Tayy—
M R o X) DS 177 @E] LWOHEEIZORBY DD 5 ZHEEN-. 20
B2, 7—T7 4 XM 7 7 VREO@EBEZ 70y 7 F = — UM HOWTEDHIL,
77DAI2=T4—NTZOEEZRITTSZeNEZIONS. BEZERT 51213,
T—=T 4 AMDAYY = REIATo72D, ZNODERENBICHRELI-ERELD
Fond, 77 0RINSLDEHEITH LT, BEELXERTZ N TES. ZOHEE
ZPHWAZETT77vaI a7 4 HMADORBES AT LT Z e AlEL 72 5.

77 F0BERHEHL TS —T7 4 AT v XRarY—bFry Vo EEBATS
CEMTES. £, BEOFHICED, 77 VELTOXRTYa I 2 =T 4 DIEHELER
EIT 2 HFTEIeNTES. ZDOES5RT77vaIa—T 4 HEHDOBEES AT A
X, 7= T4 A 77 ORZERDZIZTTRL, 77 YOEHOLPLSMEREGED S
MRBUIFHFTEZ. 512, TuvrFz—r2HAVEZ LT, MBS BRERHTE
REDFEHMEREHEE LR T2 DT 3.

L7=zoT, HhXh/=2 7 70RPS, 7—T7 4 AMNFEOEEZIEDHL, 77
Yaia=T 4 NTHHTZZLT, MADRBEI AT LZHEBTH VWS 2EZ5
CENTES.

BRIV — FRBICBII AR ERE2ITS.

—HEZ, T 27 ADEFEHIZDR DR T V] WS BEMZ{To7-. R LT, &
RHINCIFEIR 3T 218 2 2 e T E . ZORBELS. AT L0ENIIBESTH 3
ZeEZLNS. AT ARERICEBNCIETZ 2t wS 2eEZIoN5.

TEHE, T AT ADOBEEEZHEB LT WA LW BRI T, R LT, iFH
RIRFHAEDBUNTH o7, O D= ARBELTREELELTHORVWEVWHIERTH-/. 2

32



< c @® localhost:5000/scrap %a axg_wwg

HEHRE ReneHf.. @ HLWIT Sm BHOIPML-One.. @ Katamarii [ FILMAGA

o classO->>RHAH— K b= > /H— RETEIEEES XFT LI —F 4 >0 Hh— R
o class1->>EB|HES R T LAPIBEEARETSED

51 prov e « olass2->>H— £ B/ ESHR LS/ St
o dusterld o Class3->>TINRE/EIA AL S AIHIT
141 cluster6 * X il o class4->>BE B (RSB ARIGEL B
» cluster2 o Class5->>{E A SEIBHR/E A Se/RAIS
B1 4 dusters o class6->>F S5 ) AR/ SEERAIY— Y NSO b
e clusterd o class7->>RR—\YF — LMAFEfHSAIR/AT 5544
121 4 duster11 o Class8->> 1> T IWVT— 4T — S BB RT LT ViR HE
cluster10 o class9->>HiH BAREMEN R ESEIMEE C
> 111 u duster13 . Class1055N—5F A ST — SRS — SN
ol 1 Gumert o classt1->>ET AEBHIBR AT A5 BT AENEIER
@ cluster7 K o class12->>EOZ/FEENFEE/ENE)L—
9] dusterls & o class13->> TRV —RSRMEMARIET BN RIERR
o clusterls ®e* o class14->>TEFIEN S BHE/MHRELE
sl # duster1 . class15->>(EREGFHESHRERERFSERES 25 L/ 7 IEREHE
e dlusterl2 . oo 0 o class16->>EFRY I —UBELEIRS AT LAIEME
74 * clusters 4 o
clusters T T T y TSRER
8 10 12 14 16 )

L

b

B 5.1: N2 P Lo
X 5.1: X2 ML EDRER 5.2 HhEhx4 v

DIERDP SR T LEHDTHEI NTDIDHI2EET I AT LDOBEELHEEST 2 Z 2
TEREWVWHZeDbrb. £, 5P LHEIKHEIEINTVWEHDRE IV HDR
DOPEHHTEIET, EDTRTLDOKEZHMBL THLI N TESIEILNS.

=MEER, T4 7Y MY WS EMZITo7-. fRe LT, &FMCIFSk
FHfiZ1G2 Z e TER. ZOMREIS. 77 7KKy, TF A MR DFRRMMEDE
UThHrEEZDIENTES.

WEE, T4 RSP T V) C WS EMEIT-o 7. #Re LT, 2T
RiHE 282 Z e B TE. ZOMRPS, KA TLOHEHEEAKRZELTOTY AL U
H2e3wews 2 enEZ1ohs. HEIKERT 2B RITDERIERBICLTVWS20TDH
LYEZBIENTES. —HT, fHHOEMTEELEXS1Z, AT LEEEDHA
ERIMARZe2EZRL, TV VOBREEZD2DBENRD 5.

AMEEIC, TR ML ZABLKHHAT 2 BN TERED) LW EMETo-. Ry LT, &
KN H F D IFEHIRBEREEGZ N TERP o2, ZOER2S, AT 2DFFHIC
BOWTIERA ML REELZEWVWH ZeEZONS. ZOHHBE LT, X7 o2KDL
HEE OB I DIToNS. AT LAREONMRFEZEWE £ T, 2—HF—13F->TWn
HREINR VW &, F/ou— NEEDIEIEETH 2725, WOETRHETUIW WD DR
WZ e RENEERONS., ZORREL LT, v ILF Fut A0 Z WX 7 L
AT OERLEHEIER, FrbEXOERILRERDITOoNE. £/, 3D T 7ITH
B FEELEE S B N2 3D 7T 7 OBETFIRICOWT BN ETH S, X5, B—
RHEEICESN—REZBMT ST, PR BRoTHIHED XA ML ARLIFHT
LM TEDREERD.

ANEEIW, 17 922 —0fRGEYITH 20 LW EMEIT-/=. BReLT, 5
HIRERNP =M, BENRBERLS M, CH6ThRVWA—heiolz. ZORE2»S, A
NTE2F—T—RIZ&oT, HHENE77AX—DPELD, F—U—FRNIZLoTEHZE
D, BLTWRWZ SZXZ—PHHEhTWAZenEZLNS. ZoHEHBL LT, 4MH
Wiz 522 ¥ 7FIETH 3 k-means TIEAUEIZ X 2HENZLL, T—RIZE->T

33



X 5.3: Hh&Xh/=3D 2777

X, BLTOWERWI FRAR—DEENLAEELRH S, £ 2T, HUEIZENT 7 AKX
YIFEEHWA 2T, ZhoDMEIIMRITEEZIOLNS.

HEE, HEELY V=2 3EYTH B WO EMET-7-. R LT, &
EMLRERN =, SENBERX 0, Y55 Thhunwh—thekolz. ZOMENS,
ANTEF—T—FDEVL, SN T—XDEWIZE-> T, HEERY V7 —270
FBENELRZZeADIFoNS. SEHWVW: simpson AT L EWEHZRELZD, ZD
LEWEPGEICI>THEDFELTVWARVWBDTHE VWS ZehEZONS. ZIT,
TRTOHBHRCBVWTHT 2L ORLEIWVELEE TS THRIRTZX 2 EZI 0N 5.

JUEEIZ, 13D 7' 71 X 2HINZHEYITH 200 E WS EMEITo 7. 2RINICEFEIR
RiHMGZE2 N TER. ZOE”2S, 3D 75 7k aHiER Y bV — 2 Dr[#ik
BEHTHZ WS Zebhd. 3DV 7THNITEZET, DA VX577 4 T
T 7XRBIENEZILND.

JUE B, TR RREFRREITZA 250 W EMEIT-72. MR LT, 2N
WHFEIR 2152 Z e N TE . ZOMEP S, X7 2HVWT T FREIFER X
Dd, AT LEHOCIRTFRBZROIDPMENTDHL WS TN TE D, FiTelhriE
I 5720 Tidz <, BRI L 2k, HEERy b =212k 308bE21T5 2
T, MBNBFRTRREZTO N TELEZ 5.

HEEW, THLWVAIREZRATEZ S5 WO EMET-7-. R LT, 21
FHIRGFHEZ1S2 Z e D TE. ORI S, BRI AT 22T T, #
LWHIRZRATEXR2EZ LN TES.

T/, HHFDTIE, DEIRTE2EHEHEPL LBV LWHERDRHD, ANX
NEF—U—RIZLoT, BUFSNZFFREFOBOE D 24 FFETIE DR BOFRF 2 BUG3 %
CEMTERP-2ZEDREZOLNS. 22T, b5V LA T 2EHEHES T, #1
LEDFXF—V— RREENIRIDREZL EENDIENLDRI VLAY ITREBRDITFONS.

34



£52 7Ur— MER

fREEA

fe&#&EB

fRE&EC

fR&E&ED

fREEE

AT LOEREEIRHIYRT VLA

SRATLOEEEIZBE LT L

L4779 k3@ D

THAVBRPT LA

APLRLKHATEIEHNTE LD

77 A2 —DERIBETNTHEH

HEZERY P77 RBEYTHBH

3DIF 7L BHARBBUTH S H

MEBFIFRREETAZID

MLWHIRZRRTZZ5H

AlO|lwlWw|&HINMNO|R|W| &

|| &E|lE|EIN AR

gjla|l&sEla|N|WwIEl|&lO

AlElOIN|WINMNO|&R|IO| &

ARlelOlal&INMIODITOTI & &

AALTHL>FF—7—F

- ATH
¥ -k

N

%k
7—2

- FO—4%

1Y T35 L

CFAYR
“AVF
- F4Y







SOOI

AR TIX, ERRBEORFEHE TN T8 T, IP 7Y RAF —TEHMOZIE 1T
ITAT LDEFEEIToT2. BHEOREF T 7 v b 7 4 — A4 TlX, BREBRT T — X%
—SUWCERL, MFRERELY vy 7T =X LTOMETS 2L XBS TIERWV. AP AT
LATIE, REORFFXZMHBEININEL, FrrEmrzBHEEHL, 2052 Tr—&~<4
U R O FIERBME L, FFRED S B RN EER 2 Y, @iy a e
PHREE L ZOPRTLREHATSZETIP 7Y RAF—FOHRESRHEM ML > K9
Mz, KERBREFFIERZEH Lk & REB R Z1To 7.

AR TIRBE LS AT L0 E T 5. —DOHDORHEIE, ERRFFFXEREZAN
7 PARBUCZELL, 2D MVEM ETEBENR S 2RAR) Y 72T/ T 5.
W E CIEE SN R CER, Fifio#ER T RBHIEVELEML TWv
5. IO LIEXNERE OO —INERT PVEBICEE T2 2 e TEUR, FrFh
MORRGEPNTET 2 E 2 AL L, MBI RERSTIREICR 2 e EZ D, bk
D, PRI D =7 a R flED O REFRINT O 2R 2 2, HiBHMRORFICORITS Z
YW TED I RERL .

TOHORIX, HEBROSITICX AHEERYy V-2 BERLENS%E 3D 7T
I7BXU2D I 72X o TCRLZITo722 8 THB. 2D 75 7 TR B H HLidiE
MORRZFH ETRRTZ N TES. 2D 75 77213 TH< 3D 75 71 k35
XoT, MERIDDINVZLDERERZ DX TEELEMPRRTEITS N TE
., 6D 2IED, WEETOOWMTIRESRRr-HRARER2EONS Z
ETHA.

SHOMEL LT, EITREOEMED ToNS. AHKTIERAZ LAY 72X B4
HEwLFALy REHWS Z e TEHELERI -7, LA L, EXFPUBEOREN 205
TEBYERZERIEBRELS e EZINS . £ TYAF Tt 22 GPU & w5
H, McdEBEDa Y Ea—R2ERAWEEE LR Y OFEREMIE e EZIONS.
SIZahbEZDIEOEEILDDITONE. AFETHW L bEZDEY 2— LT
» % Janome I L —H —FFZDERENEZ TH 2D L TT—ZXDENEZ 2 & LK
BAEL B2 WO MES DD, ZF I TIHERMFEE NI Vibrato D X 5 REREL O HE
XVRTLEAVE e TEBICPEEZI LN T2 Z e BN TEHOVBEFEL IV AT
LR BEEZRD. L EORZSHIE - Mat3 52T, AFEOEAM L —/E
M EXBZZENTEEZLEZL. WHHEEDN EZ ZAFET —X 2y DTl
RO RIEBBHETHD VR 5.

35






SR

AWGEERITT 2I2HT= D, BRI THRE L AR Y) T & ZHifE 2 15 - 7o & 1L K Y
TR T - [El LA RHE IR T O B)HTE 2 #4%, Anténio Oliveira Nzinga René
AR ERHEEZRLET. RIBRICRD E LD, 2REMIZ LTIV E
DRIZEFH I L 3.

2024 %2 A

4/

T

36



SZ
[1] NECYVa—YayA /RX—=%, "VUCA 21X ? BERPH A . VUCA RROAMHEIE
DDRA > dZfga”, BB H 2024-02-04,
https://www.nec-solutioninnovators.co.jp/sp/contents/column/20230623 _vuca.html.
2] RARHE=ZEREHITERT, "R 4 REEFE MBI 2 EFRME I & 10T - AIFDFIE
(PR 2 BUIR I ORRE DI B S 5 s ERTFE”, Bi%E H 2024-02-04,
https://www.soumu.go.jp/johotsusintokei/linkdata/h29_03_houkoku.pdf.

3] REEFT, VIREREE T o = 1) 7, BB H 2024-02-04,
https://www.jpo.go.jp/news/koho/kohoshi/.

[4] WPIO, " HF AR EEFEAR R & 5, B%E H 2024-02-04,
https://www.wipo.int/pressroom/ja/articles /2023 /article_0013.html.

5] ot &EH. "Web WA~ A =V WX 58 FxF—7 — NI d % 3D FRZZ7 7% H
W FRESRY . BIRILRA AN 2020.

(6] FFRPT, 7 REE RIS E S 2 M AT - TSR S 2 A &, BT H 2024-02-04,
https://www.jpo.go.jp/support /general /document /chizaijobobunseki-report /chizai-
jobobunseki-report.pdf.

7] RARINMER G > & —, "H/NMEEREEE D720 ORINMEE ~ = 2 7 V7 iR

H 2024-02-04,

https://www.tokyo-kosha.or.jp/chizai/manual /senryaku/rmepal000001vypy-
att/senryaku_all_vol.9.pdf.

8] FFEFT, 7 HEE Mg 2 D28 < HIRHRES” , BIR H 2024-02-04,
https://www.jpo.go.jp/support/example/document /chizai_senryaku_2020/all.pdf.
9] REPT, 7 TREEEICE 3 2 A EHR O - IHHICBE T 23AE) 1IConw T, B
H 2024-02-04,
https://www.jpo.go.jp/support/general /chizai-jobobunseki-report.html.
[10] & R, "IBEEIEGRO—EIAICOWT?, FiRPEFER AR AME. 2019, 535,
pp. 7-17.
[11] &R b, "REBIBOREICKRIO 7L —0 T —27 7O | REHIEDIREH D iR,
B H 2024-02-04,
https://financenavi.jp/basic-knowledge /management _strategy _framework /#tag].

[12] FFEFIT, 72019 4B FIRYRA PEMETIFE AFT” ) B H 2024-02-04,
https://www.jpo.go.jp/news/shinchaku/event /seminer /text /document,/2019 syosinsya/1_3.pdf.

37



[13]

[14]

[15]

[18]

[19]

[20]

[21]

[22]

[23]

[26]

IEMRER R AR RS, " BRI 2 Z 0 O RN T 2, H20WEE Y3 X LR
2 RS 2 RN 23R 3 2 72D IP 7 > F 2o — 7 OiER”, % H 2024-02-04,
https://www.wipo.int /edocs/plrdocs/en/plr_2019_shobayashi_other.pdf.

Acrovision, " HAAS AR £ 13?7, BT H 2024-02-04,
https.//WWW.acrovmon.Jp/career/?p—2820.

At HYZYVa2—aryX -2V N, TFAMNIA DT 2IX? FHERE
2, B H 2024-02-04,

https:// WWW.hltachl—solutlons—create.co. jp/column/technology /text-mining.html.

gikyo.jp, "Perl i & 2 BAS B AR, Bi%H 2024-02-04,
https://gihyo.jp/dev /serial /01 /perl-hackers-hub/0031011.

AGIRobots Blog, 7 [Transformer ®}Efif#] Multi-Head Attention DfEAHA”, B H
2024-02-04,
https://developers.agirobots.com /jp/multi-head-attention/.

Nils Reimers, Iryna Gurevych. ”Sentence-BERT : Sentence Embedding using Siamese
BERT-Networks”, ArXiv e-prints, 1908. 10084, 2019

data-analytics.fun,” [GHf##%] Sentence-BERT % i3 27, BHE H 2024-02-04,
https://data-analytics.fun/2020,/08 /04 /understanding-sentence-bert/.

Mclnnes, L., Healy, J., Melville, J. ”UMAP : Uniform Manifold Approximation
and Projection for Dimension Reduction”, ArXiv e-prints, 1802. 03426, 2018

Hatena Blog, "UMAP DAHAARXTT/b OREJE 2 R L CTA 57, B H 2024-02-04,
https://kntty.hateblo.jp/entry/2020,/12/14/070022.

BiE M+, "7 - FEMAEEZ A T2 K-Means 7VIT Y XLIZX D7 5RAZ) V7,
BRITFRFEAGEWL 2007.

Technical Note, ” >V v +or#r”, BB H 2024-02-04,
https://hkawabata.github.io/technical-note /note/ML/Evaluation/silhouette-
analysis.html.

Mieruca AT Media, 7 [Fiffifigan] £EOBLUE", BEH 2024-02-04,
https://mieruca-ai.com/ai/jaccard_dice_simpson/.

7Y Ry =7, "Three.js 1% ? BELT X 5 Z & % JavaScript BA#Eff %2 & 8 TR
A, F%H 2024-02-04,
https://and-engineer.com/articles/ZOWitBIAACMAFtE].

R M, "pyvis TAY NI =TT 5T %A VETTT 4 7R hml I I L TAR,
BEl H 2024-02-04,
https://dev.classmethod.jp/articles/python-pyvis-interactive-network-graph-html-
output/.

38



[27] Reinforz Insight, ”UMAP OEH © %5 X — X g0 & et OE[A £ T, % H 2024-
02-04,
https://reinforz.co.jp/bizmedia/11257/.






	図一覧
	表一覧
	記号一覧
	はじめに
	本研究の背景
	本研究の目的
	本論文の概要

	知的財産戦略と特許情報の評価
	知的財産用語とIPランドスケープ
	自然言語処理とベクトル化
	クラスタリングと次元圧縮

	提案手法における評価指標とアルゴリズム
	特許重要度スコアの算出モデル
	K-Medoids法によるクラスタリングアルゴリズム
	共起語抽出における類似度係数

	提案手法
	システムの全体構成と並列処理
	重要度を反映した可視化インターフェース
	ユーザー操作フロー

	実験結果並びに考察
	実験の概要
	実験結果と考察

	おわりに
	謝辞
	参考文献

