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Abstract: A semi-supervised clustering method based on affinity propagation (AP) algorithm is proposed in this
paper. AP takes as input measures of similarity between pairs of data points. AP is an efficient and fast clustering
algorithm for large dataset compared with the existing clustering algorithms, such as K-center clustering. But for the
datasets with complex cluster structures, it cannot produce good clustering results. It can improve the clustering
performance of AP by using the priori known labeled data or pairwise constraints to adjust the similarity matrix.
Experimental results show that such method indeed reaches its goal for complex datasets, and this method
outperforms the comparative methods when there are a large number of pairwise constraints. ‘
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# B R T —# X Tif 444 & (affinity propagation, i #k AP) ik 64 ¥ MR £ 5 3k AP X £ 448 569484
JEAEME ) Koah it AT IR & o F AR KSR AP Nk A —Fikid . ARORAFTH XA RSB RGRE
Fok P REEB A oK PO REN ik 2R o F— b KA LR X e e 48 R AP Wik 1E 13 T ARAE B 1R ST
S M2 K AR Cdo 8947 B4 3 AT 549 Rt 4R T e AR R 4B R AT M A it | ik B3 8 AP ik #d
KAMMGE LR REAR,AFERRET AP T A HBORELER AR HER S M, 05 E MK
FAnkrbst Hik.
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REAWERE—HAERNKEMN IS BLVERERZATARROEREE THEIBHTRRDHTN,
EREEENHRALUBEIFELABELRRE S, G THEBESREEMERS T, XERORIH
ANBAAHARNBERER ALFHER AHBINEEALHE I BB ERNIR, BELFENBIESOL
SR &M (0 AR B). AR X ENH O RERMIENARBAERIIRMBEH#ITEES
B — AR R B A0 ) B 4 M R U A A o X 2K ] R 4R 6, BR R A D B R S R SR MO R A B &
WEEEFTULBEERAEHRABREIIFAROBITRAE R T LABRLEEZ 4, — X PRE
7 supervised clustering 8> AR ANBRAN X NBRAEZEERASIREAFE AR
BEHNBEAMEFERINRLALRRRECHNNERIARFE B S5 UERLEEHAL RERK
By REEENAERDPARFRUERLGERNA R ZIRE THERREEMERBEMERBERLALER
BAARE. —RRKNERLXVERREHRTL AR BEELAERENREENEE A AEERR
BEZFOANOETHFSEHEEN SR BEERFEERBRIEXE —SHELAANEFEDN L X
BEABRPHRM BRI LIRS, DR BN RICEEF. I HEM e TAIREBBRPORRLER 5¢
HERLAE HNERELATERUNARGRUARLRE RN ARGRAEHTHEREEE N LRI
T R ERRCEERATENERGEREDTF L HEHTE.

PRERERE KBTS PR — XKL E T LR B (constraint-based) - M B R A H vk XL HEEFIH
HEBEXERNARGERUHEREEE AR FHNOTEAR () ETBSRENERREREZ RN
R, X Z2ELERGERRBPRNE T ARERBORAAFRFRARRE TR BOREREM
6] 2505 6 ) 038 BB 4 ) 43 FEIR) — TR BB b SRR (2,3 RGBT 7E R o6 B AR ik IR AR I 2 T R x5 B 8 7 5 IR
RAERERARIEBOBRBRUFBTENXEMRARTHBEHHLATARMNGEENRS.2) EF
R FEF MR R A, A B A L Rl LA AR XS B0, Wagstaff 78 SC#R[4]9 48 Hi #9 COP-COWEB
WEALER[S]PRBK COP-Kmeans HEEXRE R EHLCHNNARER BEBIHEHALK
MEBHRERRLR () KEFREREVREUELESRARELRTR 0, W 2)F B AR R MIAKRES
VISE AL BB, EF R K PO R SR AR A4, TR (6] R E T A ERIBETMHBR P OEERE
ARBBREAAMRAIRFENFERWER N TE,BERBBRI DA K EXFETUAR K AMABTHFix
BRBEEK AN THBEOTOED K DPITEAEF 0 R D5 E T 855 i) (metric-based 8{# distance-based)
FHERRHE XL ERF AR EBRR AR ARERE] —HENE RN RSB LAREE®
BB 76 (1) R R B 20 515 B R0 58t 8 42 B ik Sk 1 % B B 30 5. 4, ST AR [ 7,8 )R B A3 £ SR 4 Bk R B B
A5 B, SURR[O, 10)F B B R i A A5 B BE B A B o T R, E R IR B e R e 7 S b
RERE MBI RAMNER.2) B R E S b8 R k9 8,8 R AR i R 4k i) B R 18 20 5 i BE B W R
HU3) FIHRLARMSERREIFO T REREREFAFAHNERHTRE ()RR AER
FRNRABRHTE TARNBERE ERINFOFERRTREM B T IRLERN LN EREY
ELSH LR — S H B RESIXHHEABEBIN LN ERAETER

A TR B 0 B TR A8 £+ 3 (affinity propagation, B8 APYE ML N EBERAE LA LI SE—RETIE
G W B oF 302 3T M 7 s I 4B 4% 8 I 2 (affinity propagation clustering, f81#% APC)!'™'® 12 i1 (Science) H#I—1
NERHRN SUERRE SR ETTUERAGE KRR BRRTFHORELE R P #Hia
WHBRENVAEARBEREL. ERXEHENERRS. FEETHIRN. BRMTHRERESEE L,
YRERZY EVEBELEROONRINREBE K P OFEHERB KA E A EERMRERE R IENE
BREO G —MRAR,EHBEEERHUEENSRERTEAER, SHERT KT EHNHEE A
BN F—-SAS AR RGEHNBREDVEERLBELRBICENELLE R XU RIAEF1EHY
ELERBBEMLE S, R RTINS 0 RS BRSS9 3R 8 AR U A5 B L 28 B 18 B A AL
BERRER R EHATENAEERLAHRRRANBNEN. TREREN LN BT RERERNEE R
MERHEMEALEHENRE HEERE R ORI MTANLTR BB RN TRE R RS, L AT
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BB AE —ERE.
1 EMEHERA

BEERREAPAER —MHETESERABNREAN L RANRRIABAULARRAEE— A
AR R R A 32 B U SR P B — /N UE Aexemplar), 18 BT A $UE A ) BT 9 260K AAAB U 2 1B K dn
REHIE SRR NSRS EER AL N AP HEMERRABSERE K B0 FH(K-center
clustering) S E R — B AR BERAEL K PORBENRBHFERKXNARE.AP HiLHE 1 5IE A
BERETH MR ESERPHITERERRRIBENBRRRES K POHEXRRTEURETAR
WEFREDPLORERRLARAP NEEE THESHHLUERE SR ITHBEERAEBRRSKRANE R
B K P Bk ) R T A BN B B R A8 B B AR O R B BRRI 4 HER. S AP ik 5 K 0 Wi
KATARMTERBEVHBRRR AP RERFTHHEAREAGRENBREAZIERBE T RALR
ZRTVHAREANEREL POEERNRBIEZELN SEATMBELRRABERLERIVHLRE
RNEFEEBUEAP Bk 5 —REAN SR, B KRR R E T AP WXL 5 BE X AR 8 B oK ,X
BRI KT AP BEMNHATEE.AP B2 FURAEBEEEEETESSNESHEERER THEDFER
PERER TEMARG~AXMNEH T #HIBRBENERARXG~2RNPATUEH,F—RES4AEBEH
R EEE SAS B A EE s A G B AR 6.

AP 3 JE 75 3038 T R i AR DL BE 56 B 0 2R B 3 AT SR 800, AR 3T 32k I K X BE A 4 DA AR UL BE B U FE 8 5. SR AR
A5 B 2. 8 BROREBUBE b 75 A BE T 7 £ S BV B0, 3 T 5 e AR e U (k) = —|x, - x, | AP R s(ink)
ErBBA o EEABELEAEIEER v, HERRIAP REEAGIMMEA + REHRASH
s(k,k)(preference) I, s(k, ) I E B R AR RL A X & WK P A RRE SR AT REERB K AP NEVBBRBH
FHW AP RABREAOTREMEMR N REFHH stk k)N AHFE p.FEp HOX/M LR RESR D
BARMNBRANHAP BETTLUESHE p HRIREENRMBEHERERER, —RWEHLT X p EHATLL
WA AN LW p E T A D RN ), X R AP BEHH— N EBESH.

AP HESIATHEANEENGERESH, 25 E ChRERERE R=[r(,b)]  FEXERE 4=[a(,k)]_, . AP
WEMERTEREZIFE N ELETEEFHLE BNME ERART ARKFESF H8.0,k) (responsibility) &
WA x BAA 4 ERERA x BROIEE BRER o BEEN x; BERRRNKREE a6 k) availability) £
A x 187 A x, ERE A x, BRRIER, AR RTR x, R EABRERNEEEE N TFEEYES X, KR
FASEANRREE r(OMBERE a(i,h)Z R0 x; HRRRRA x: a.rg:nax(a(i,k)+r(i,k)) AP WM

CERARMEERNTEEF IR EHAALT:

r(i, k) « s(i, k) - k%k{a(i,k’) +s(3i,k")} )
If i#k, a(i,k) < min {O,r(k,k) + ) ,§, ) max{o,r(x’,k)}} )
alk,k) & Z max((’),;'(i’;l}c)) (3)
Xt EiREARAR)BLRE L aG, k) ﬁiﬂﬁiﬁ;;%:
P k) +a(i, k) & (i, k) +a(i,k) ~ max {aG,k)+s(,k)} )

ATEFHRBELARGORROBEL, ERAH -8 X: E=[e(ik)] =R+AKARKERE,

nxn

r=[eG0)], , =s+ARAIENEE ERER X P BER i XTHUER s WRIESRTIL &
B, & = argmax {s(i,k)}. BERRTAMUEERE s MKEVRTHLZXE, L= agmax {s(,b)} ET LR

ke(1,2,...m\ {1} ke {12, aN{1LE)

X ARG FT UL E AR N e(i,k)  7(5,k) - max {7(,k)}.

.k’ mk
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% AP S BA BT RIEFERE E R T 3 BREEA:

k=il B,
e(i, k) = 7(i,i) - max ((i,il), (i, 1)) 5
Bkeil i b,
e(i,k) = 7(i,k) - max ((3,il"),7(i, ) ©
Mk =i B,
e(d, i) = 7(i,i) - (i, i) ()

MARG)~ARTLURABHE L, REFER S TRENKDEEZIEE AXTHENERER TS
RUGEA R BRI XTI TS BAE AP HE PR T REMMER BT CLA IR AP Bk HiEH
EHERG

APHEHEZREFX—SERIANT A - NEENS K A, %N B HE F(damping factor). 78 — K EH
A O a( M EFZ R BLE B LTI B P EFROEA LB EANE R ME R R HIrER
KK B AR Y

O3, k)= (1~ ,z)x(s(i,k) - kmk{a""’(i,k) + s(i,k’)}) + AV, k).

If izk, a”Gk)=(- A)x[min{o,r“"’(k,k) + max{o,r"’({,k)}}] +Axa" (k).

Cer i {i k)

a"’(k,k):(l—l)x[ Yy max{o,r“)(r,k)}]+,1xa<'-'>(i,k).

il kY
Kb, Ae[0) BAAX 05U FRBE FRIER Rl % AP Mk K £ R, KR Fol LIRS E4 XN
LRFHNTRERSORERREERTX09. THE M AP HERFNELALR.
(1) AL KA [s(i,k)] 0 AR A BBERIUEEREN AR TR s(hk)h —MRME

p<O0¥IAL availabilities F responsibilities 33 0:a'(i,k) = r®(i,k) = 0.
(2) ERTH:
@© {5 B & responsibilities ¥ availabilities 14 A (1)~ARG)IBRAR#ITEF.
@ BT H BEE A K HE B’ responsibilities H availabilities B E A AL LA
@ HEFEREAIREETHREF LEMFEIRE - SRBANB,FENTRRTE—BeHE &R
RRFLOEEE LS ERTE P RERTE HEH P —ME LKA
) AFAIMNEP LRI BREHEER NRAHL,NNE p H.ETEHITEFEERLA I ABLE
KAE M BEERKLER

2 EFAP NGRS UEBRY

AP H kb B E BB A B MO0 A DLBE R RE s TR ) B 80 p, 0 SR ARURE S B BE 9B ME 43t 3038 2 [l E9 A
BIXREN AP WHEREBINRFORELER MUBERNE XEEZEWAE THUEERNREY T
fE. 1R 17 BB A DT AR BERRBHE L, CHEABEABINELRARRTHEMNBAHEF ARRAN
BRGADFUFAERSG BRBBROSEMNHENTRERSBER A THUERRERS T HIEX
ZEEE S B A EROBERS AR ABHLUESEASELEAS FET AP HEOShTRIFE
bt K-center ¥ EEEF" Htt, A TRE TETHLUEEMABHLABH AP i 0 SAP(semi-supervised
affinity propagation)$ . SAP ¥ ¥k & FI FA b5 B 0 B4R (5 BUR R R 5 A 2 18] A 4 {0 BE FES RURT X HELLLBE SE R s,
HFHBOAALEERENER LT AP B EFHBRAD RITBINEIEGE —REHEFEHHE
WA X AR B ER B LRR R BN A RE QX TRAEFEERER S L M HRRERE
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BRI LA B RARG B RZUAR FTUABS LU ERERERETRMA RS BB U KN, SAPK
EHRAABRMARENEREB. X A LA RS N HRHY):Must-link, BN S L AR TR —%, 044
M={(x;%)} ;Cannot-link, FR B ML E B IAREE ] — P HRE C={(xx)} X2, RAVE A B RM RLRFE B
HEAT SE 30, AT K IR 18 () 3 26 45 0 038 5 0 D0 L3 A SRR AT L

T AP F 5 H 4 W A H B0 5 TR ARCURE 5 B (K VA 2. A SO ARABLURE AE BE s (TR B AT 4K 3B I B A IR
TR AR {(xix5) e M B BN P 303 R AR R EOABLE, S 1 1544 th 4R 100 41 18 T San 4 L FEE BB 9
K5 0,57 LUK [F] e 29 3R 0 2048 2 (8] B AR LA BE R B8 5(i,j)=0; 24 29 3RAY {(x,,x)} € C IS, B LA 2% 75 35035 4 0L BE AR 1K€ 4
Ol A B o s OB ARARBLBE g —oo BT LA AN [R] 28 £ SN MR (] Y AH (LA FEE R B 4 (i, j) = —oo.

B T % 240 00 29 B AT H0HE () (A AL BE AT VR BB LA S, IE 28 8 SCIR [2,9) P B BE IS AE RE M B8 ik xf oA S 2
i8] AR DL BE AT A BB — P R B AT LB R E B M RIBLARIE BRMAR LR ER, XM T 4%
XHE B HKE R e Ah, — S e 2 50 B A AU B T 29 500 3038 2 i) #R9 AR AULBE B o 38 th R AR R 4k, X FiX
S M CUBE AT T AR AR R S ARSI T

(1) MEREBHHZE must-link 293 FIZEEX LUK 1A A0 must-link 275K must-link X R H4558
fE4 B8 283 3% 2 must-link £ 3R BRI AR 21T WX T e R/F B P 2F 8 must-link 295K 3¢,

(x,x,)€ M = (i, /) = 0 & 5(j,i) = .
i 24087 must-link £15R 04 B 8 3 H £ must-link 2958 %4, 4 H B must-link £9 5 1A ) must-link £7KHE$:
(%2 )e M & (x,x)e M &(x,x,)e M = s(i,k)=0&s(k,i))=0& M =(x,,x,)UM.
WX — AR T must-link RN KHHR, X EENRES RG-S ROFEEEW.
(2) *XH5E% {5 B2 cannot-link 215 K133 xf AR LB AT M %
(x;,x,) € C = s(i, j) = —o0 & 5(j, 1) = —oo.

Q) ETFLRAFLNVS AELRETRERRRVNCXENBRXAUERUMNALETELERERPH
HEXOHLERITERBE MRBEEIFE M EERSHFABNEEXN S HHEX - HER XX
A% A B AR ADUBE 2 R0 K T IX 5 38 A= B AT RA AR ALLRE, I o e X f 038 AR AR BLBE Y B K A L. A L

(x, %)) {M U C} = 5, j) = max(s(i, j),s(i, k) + s(k, j)).
B4, % BB R A7 must-link B P RIBE R o A B TERIB (G, )NERETNL UL ITANRERE M P
F A RS S xS B A BHE AUHAT LB R bR s WOE B X — B T RA £ RE B K must-link 7R,

(4) ZT cannot-link A REANBO)TFHRBL RitITREBELLRRBPERNEIE S0 5EIXNH
R PR —DEE R ZEH L cannot-link £95,F5 — ¥ A 2 W 2 must-link 2938, A K X% 8 St
% /2 cannot-link 75, B #3% s (M) ARCLRE I M 0 B/ A ALK

(x,x,)e {M v C} &(x;,x,)e C&(x,,x)e M= 5@, J) =0 & 5(j,i) =00
%3 (xpx)e {MUC)&(x,x.)e M &(x,,x,)€ C=> 5(i, j) = —o0 & 5(j, i) = —o.
W5 #X — B Xt A B cannot-link &+ C=(x,x,)UC.

21 ER A, BEE KRB ERE R IR K. AP Wik R ER N2 E#1THEBERN, IR E
TBMSAEREEHZRERENAE | WEHHAR(D~ARQG)TLUENH ALEEEN RBEEENET
REZEHEX—F B RS LR, 818 7] 28 29 53 S48 (8] (48 2R 72 B (E 35 85, 66 29 A Im] 28 2 30 30488 1) f9 4K,
REEEEN —o IXRR,H L AF 1 R 25 0029 R0 3038 mUR AT BEH 3 R 5 B) R — 2o, 10 S 6] 28 20 SRS 038 o
BAAREEYSBIRA—LP X - RXRHAUBEERENREFROEREW LA NLXQ) T K REFEH
HMABEESBERETHEAEERESE, AR XRARREEENRLRARERIGEENE®.X—
EARERIREA THLUENRBZRBRL SRR A ENRREEENSEEBERERE ELREIBTH
ERARANG R RERAKZNAP HEE TG 4E B NABEARE B LN Wt UL S8R
KHREERREZN.

ETERABSIFAALBEEEZEFH AP EEETHFHMAUBERATREENERMRAE
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R T R KU, SAP HARRIERKL Rl AR NG ERBTA L RANME B I FER/MIE R
O E RS E TR RO BEES BT ARNAT SR TARRNBERTE TR
—BP A TRAX— B ALE AP HENRELEROBER LB ROAFERNEBHEH AR ITHTF
e

B OEHEEXBEIN K I BH K DEREA: (0,5} Ay, =k(=),. KRR x; BEE & 0 R
HERE A B y=k B8 x, EF o A HBREABERELEREINEREATEREENABLEH,
MARMBRRAD NI HERBEN K D TEES WAL EESHE B RRRQBRIE B0 ERHBER
BATHNAREET LRABRETN.

(1) A8 R must-link 9583 BAR M BB CRI(x,x,)e M,y =k,y, =k 5 B BB A BIXH A RK
RAMBERZ AN, +d, Mdy+d, MR, +d,)<(dy+d,), NS x; I RFE R =k, & W, 503 x; KK
WEXy =k

(2) MiER cannot-link ZIHAMEHMEW. O (x,x)eCy =y, =k FHHERIMBESBE HLARE
ﬁWEH%Jﬁ%Wﬁ4N%WﬁﬁLW%ﬁﬁ$Eﬁ§nW%ﬁ§ﬁx=ﬂ¥?wﬂ.

3 % B

AR 6 MR EX SAP HENM X B REEHTHAN LR FES I LRHE. L&kl &k
BaRFITNEH.
31 LWHIE

LR HBMBIEEN UCI BERPIREE L AFEREES Is WL | lonosphere I . Glass
BEENFEFRNBIBRE PRI 3 BFER(LILLNF T 8 R 5 38 B B HL 4 B 87
£#£:{3,8,9},{1,2,3,4} , H RN 10%. 2 1 AL THEENMEXEE.

Table 1 Datasets used in experiment

£1 LRPEHOYEE

Iris Tonosphere Glass Letter{1,J,L} Digits-1{3,8,9} Digits-2{1,2,3,4}
Instance 150 351 214 227 317 448
Dimension 4 34 9 16 16 16
Class 3 2 6 3 3 4

LR T EMEREBAIRA 5 S AR R RRGE RGN IR REE D M
80%FE b VI 45 MU B 4R, T R 1 20%4E 2 BIAR 240 4. BNt 29 3R A VI R 308 SR R BE ML 4 1. R BB L= 4 N 3R
xR FREAH R SWEIBM A MBS HBELIPN RSB ARBENREE RH TN AT R
THBOBKM AR T 3HE—HEEET LR 20 K BXXRIEK),H 20 K 5 EX XRIEFN S RISHENQ
REINBEREAGCEEACHBOANARES THE - RBEEORLUEFRAMMRABBEELTRLYE
RE0PAE, H 04 T8 % VIS8R £ b O ML RatH S B RAM AN 4 RIOEW.

3.2 XN

SAPHZRAMALKMNARHEUEERYEAPEENELLERSAPREETHERNEEINNLLEE
BEEN—F ERBNERLATFROEFEENEEIOLNERBE BT LR LR KA
HERNBTLUE NP — LR S Kmeans BEM YR BEREELE 5 —AREORERAITHHELE
B EAR A0 4 WE BB H ik K-means B F0 % R 2468 0 SR FH R R AR AR A [R] B B 288 O ont MUAR AT &b
M K-means %t FAHERFHIWoI IR H BN RLL R OAEMTATERVNERENBFEESBLHEX
FIRBER SR BENITFRERATHIRBEEARRK L — & T 5 0] CUR IF Bh AR gont 88 RN R %
(€4 S0k £ P8 )
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32.1 %T K-means LM BRI N

Wagstaff A8 EH R AREBRAT K-means Wik R T COP-Kmeans(constraint-partitioning-
K-means) B %1 Klein % AR T 2T 295 092 % R 3610 58 5o 20 515 000 00 401 B 4 090 35 F 10 8 B G 66 B )
BRRRE 3RS Mt 17 R K B /5 Hillel AR 4 7% F RCA(relevant component analysis)J i)
B 3K B 23 43T ik ) e 0 5 50 7 o S SR ) 40 SR 4 R SR L5 6 O O 0 8 B T B L ) RS 0
BRBE R RERETRERIFT N REEREAAENRANEMFONBEATREALLRERS
B, L R RER T Xing % AUt (X BE B 30 8 2 ST ¥ A LB RCA 5 K-means M54 4 15 SAP
W HEAT XY

SCREEN(semi-supervised clustering method based on spherical K-means via feature projection)® !4/ 2
L Tang 3 AR MK — Pl 4G MBI LY R BIBRTE K-means 18 KW ik % W 8 56 0 FH B0t 29 36 ¢
RAEBERTETARMNBERERNEREERASEBINETEFTA LN EERETFARYRE
K-means #1T RE.H T LRI K-means BiE 5HIHRFIMLARE K-means WiE AR, ERA—HE RN
8 TR 7 R JEUHA MU R AT BT 20 R 41 RCA ¥4 5 SCREEN A LA R M4 A TR P R EGMEREE M
BRERBBERRFHARNLES.

322 ETHELNLHBREHESE

WERANER -MET BRI EREFEE R BRI S 8 BB % KR E 89 Laplacian %6 RE A7 9 M &
BRATEBE RS Shi R Malikl"HR i 35 0, 3 #7580 77 2 FH A% o B 40 4 ) ) . 8 2 26 70 O3B AR 0L P
SRR AR AT, B B M AH U SRR RE E SR Laplacian %5 B (Laplacian %5 KE# & R M5 55, R B9
WREHE R ETTEAR) AUEE RN E LS RBNEEH HENXR, 2 W E 6 R F A Rt
LIRME B BB Z W AR R IT AR A FIE TR AL R,

Kamvar % A\ U8 5 33 29 SOnt HRACUPE A6 B 34T R 8, R4 B 4089 must-link 20382t AR E S 1,
cannot-link 03Xt KARPE B E A 0,0 & A ZE M R b33 H AR IR A5 2 1] A AR A 4T VR . R A, Xu B A8
# i) CSC(constrained spectral clustering)® ¥ th K FXHE M H ST SRR TR TRESARHET —
5 P ORI 2 W B 348 B 24 1% . DS-SSC(density-sensitive semi-supervised spectral clustering) (' 58T E &
FHEEA R, DS-SSC M1 SR 4 BT £ RA5 5 40 5 W 4 B, 2 5 ) 8 A0 ) B T B P 40 RS B o
ITZRAEE ZEEANAHATRAARERE R WEAEERTREHZR —BESHE S, RERFHETH
el 56 B L SE B0 45 R 93, DS-SSC J ik I R B RE B AR T R A xt 29 3R {5 B 8 CSC M ik,

KK P RA DS-SSC HiLA CSC Hik 5 SAP HEMT L x LK MR AERM AP WA E T 48 a4
T RRKAP B L R ARG A EE,E A AP i SO 09 F {UUE BE A 1t BRI A A AT EK,
X2 AP HEM—KILA.

33 XBRERRAWT

LR P RABFAE R EN IR RIS LE RTINS F-PRIEERR CRI #45. BN F-iP MR 2%
FHEHERERFURIFREM, TER MM FRTF— RGN AN TBMERRA ERAEL RN ER B
F 184R7T AT IR S AR B B R, 5 Fl0 A EAS XRAE WA IR R AL R HIPM A F ikEx
72 B HE 5 & (precision) F1 & [B] & (recal ) B M R Hr A & TR UK, KB X0 T
Pairs Correctly Predicted In Same Cluster

Total Pairs Predicted In Same Cluster
_ FPairs Correctly Predicted In Same Cluster
Total Pairs In Same Cluster

Precison =

@®

Recall )

Fe 2x Precisionx Recall (10)
Precision + Recall

CRI 47 2% Rand #8175 B2 . Rand FR 47 2 % B MR B RER RN IR R R AL RP G- AN ART
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Fig.1 Clustering performance evaluated by F index
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Fig.2 Clustering performance evaluated by CRI index
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