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Survey on Spectral Clustering Algorithms
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Abstract Spectral clustering algorithms are newly developing technique in recent years. Unlike the traditional cluste-
ring algorithms, these apply spectral graph theory to solve the clustering of non-convex sphere of sample spaces,so that
they can be converged to global optimal solution. In this paper, the clustering principle based on graph theory is first in-
troduced,and then spectral clustering algorithms are categorized according to rules of graph partition,and typical algo-

rithms are studied emphatically,as well as their advantages and disadvantages are presented in detail. Finally,some val-

uable directions for further research are proposed.
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BESVRIBFEIFME PP EES T BALM
INHFBREFYZ R NER RA R F B, FrigR%E (clus-
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2.1 ERsHEN
EREEREEMERRE TSRS HLD . BEkst
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ER G EMER SR, 2T E R SRR 4ok gk 2
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AN, RIGERIRIF R E R BIR LKL RNRS . AW
R4 #ENA Minimum cut, Average cut, Normalized cut, Min-
max cut, Ratio cut, MNcut %, T ERATH 451 B LA
HEM
2.1.1 F %144 05 (Minimum cut)
EEREST HE GRS NABEINFRGFEP AUB
cut(A ,B)=u61§63w(u, ) D
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U5 MBS 2 BN AT B — PR
BT AEL IR T BF AR, R AT BB, N
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2.1.2 #EE LA M (Normalized cut)
Shi 1 Malik 76 2000 FER G E RS EB T T 2-way R4
RIS B AR R E (Neun)

_ _cut(A,B) cut(A,B)
New(A, B) ~assoc(A,V) 'Lassoc(B , V)
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BERENEREINAEUEE, biEgR AL RANHER
BE.
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(A,B), Eilt, &/Mk Neut REFH TR AL Nassoc BH
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Hagen 1 Kahng 2 T H, 1% B 47 &% (Reut) ;
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Reut BRECR %08 T 25 [RIAH RUHE B/, /N T3 2 B T B8
e, HE T RERE.
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2.5 FAFAEHEAMNP (Min-max cut)
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2.1.6 %3844 0T (Multiway Normalized cut)
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Melia #§ #4 Neut #1 MNcut B2 5 ZAMUEE F A R®
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228
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MLUEREERW RA 2R, ARV ESER (Af-
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B KX R TR X R R RN N B R, B # A D
FzR,

Laplacian %5/ 4> R 3E#L7E Laplacian %6 fF M #LTE Lapla-
cian EFF. ML Laplacian HERRN L=D— W, #iE
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Ly.=D%tLD*=I-D3tWD%

L.,=D'L=I-D"'W €))
2.3 &Y Fiedler [ 5%

PR oy R n F AR R 2T B B9 45 /R 7 B (indicator
vector) , g XK.
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R 03 1 ZEIEHE, et vl £ BERRE TR —
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W RS v 1 B R 43 (8] B ¥ 4k & SR 48 Laplacian
SRR /MBS ER BRE, X BRNE /MR ERES
TAVB/NEEE M N AR B, ERER T BER R 28—
AN (RIS R B0 , X — 4L 7] BFR N Fiedler 8. 5T
& CR—E 2 Fiedler [6]8) Xf B R REAEEFR AL .

3 WMEBEHZE

BB RN BB g b BB RET
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Stepl WERNERENIER Z;

Step2 WEiLITE Z 0987k MSEE SRR AR
fiE 51 B 23 (8] 5

Step3  FFf k-means B H 2 & MR AS B L X AFIE ) B
23 [A] o R S IE 1) B AT I3
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3.1 ERIEWAEZ
3. 1.1 PF 30

Perona #l Freeman # 1 FIAHEUE M W /938 — M 45R4E 1]
1 TR GO P — M B IE MR MR R B K
FHIE(E A BT R R TR &) o ffi T8 3 5t A A B
L BRI & o PEFTEM M B TR BrEx
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3.1.2 SMEx

SM B i £ E %% Shi #1 Malik 7€ 2000 42, fi{]
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x' Dx
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WAl LIS A TR
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ngm=o z'Dx
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S A /MBI RS
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W 1D
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&
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3.1.3 SLH g0+

SLH EE ARG LUERE W M £ fE AL
B T e B — R Q.
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W 1B FARRRA SN QG, )HEEES 0.

¢« 16 o

911291:49%%

D000 http://www.cqvip.com|

Weiss 2 T —F#e SLH B SM B RS S0F
iR RE N, ZEEW SLHEETHRBHLIERE W
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P IEH MR AR,

3.1.4 KVV F 05
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TR oe=0 KT = RIBRESR—1,1], R
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RUTF
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Step2 7t Fiedler 18, F#{F Mcut {H 5 /NS X4
<N

Step3 FETHBEMEREBRBTHRE.

Kannan B k5 SME L KVV BEHTTHE,. X
B Mcut EREEE A FEMEEN Y HER, LH LKA E
BERAE HEEANE,
3.2 ZEILBAEEZ

KIS E BB AL F 2-way R 40 HE N X #E
AEIEAITRE. HEELFHERR. S6 AT LZHSE
FEHFEEETE ( BodlaBaFiFa)BAM B e,
3.2.1 NJW Hxle)

Ng,Jordan 28 ABEBUHL ECHEFE Ly, BIEG & R KIFIEME

Xt B B FRAE ) &, (HHAE R SR R RS R BUE — — 3 Rr

BRR RISTE R ZIRHHATRE. NJW HEH#HRMNT .
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R R 21 oeees 2 COERBAE R, BB X=
[119"'91k]ER"Xk$
Step2 ¥R X MITH BB N B EE, B PER

/EX :
Step3 ﬁ%[@ Y B—TEERER ZRAFH—I R,
R fHEEERRERELERRE %, B3 LR
Stepd AR v RITBIRE ;) B BHME Y 1955
TR BIRE G .
BERRIERE Lo BT & A~ KARFIE(E BT X B2 ARAE [ 2 19 Sl
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WEBERE Ly BIRT 2 DEAAFIERR 1,58 2+ 1 AMRRIEE M
PR /NT 1, “EZANEERRETX L PMREHNSAE
w0, MBI AT, FREM S AE IR, 28 2
+ 1 AMEIEE RN, HAT, L Y JERE P B ATIE R £ 4E25 (4]
PR — DTS 2 D RE, EATE B IER AN T £
#ezs AR A ER b, 3T BAE R ER BT AKX & ARt
RE RS RPRAE SBERN L TR,
3.2.2 MS H %
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FEHEYLIE I MNcut #4177 HERBR. ERXTHBERT
R T EMFHEARLUER S TERERE, BRLRY
NJW Bk ARl (B A R YL ShEERE P BRT £ HFE
MBI AERE X, EEHER X PR TER R ZHF
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B FEE T HARDER,
¥ A, — sz i f
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NIJW $3% — D tWD~3}z=2z W kAR FEHTEXMHL
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4 HETHILAH ST EE -
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sionality reduction) k" fi FHE B MR £ ™, A
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canfEMEA=MERXRAEX 2.2 ), BAX=#E XY
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