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Multiview low-rank sparse subspace clustering based on diversity

WANG Lijuan"’, DING Shifei', XIA Jing'

(1. School of Computer Science and Technology, China University of Mining and Technology, Xuzhou 221116, China; 2. School of
Information Engineering, Xuzhou College of Industrial Technology, Xuzhou 221114, China)

Abstract: This paper focuses on boosting multiview clustering by exploring the diversity of information among mul-
tiview features. A multiview clustering framework, called multiview low-rank sparse subspace clustering based on di-
versity, is proposed for this task. In the proposed method, the concept of diversity is successfully introduced into the
framework of a multiview low-rank sparse subspace clustering algorithm to ensure that the representation matrix of dif-
ferent subspace views has certain differences and that the obtained information is diversified. In addition, the spectral
clustering algorithm is added to the framework to achieve a joint optimization solution, which can markedly improve the
clustering performance, to obtain a unified target clustering assignment. The effectiveness of the algorithm is verified by
fully observing three image datasets, and the clustering performance of the proposed algorithm is better than that of the

existing single-view and multiview algorithms.
Keywords: multiview clustering; subspace representation; diversity representation; low-rank sparse constraint; spectral

clustering; machine learning; feature learning; data mining
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1) 1 5 2 (spectral clustering, SC)"°: ¥4
SC X Bt ATLAL 1 ) 2R SIS 238 A Sl R 1k

2) Wi 23 A R AT 1k (SSC): L FEM i =5
(i) 2R 25 1y B AL A JT SR 2 45 SRAE XS L

3) KBRS M R IL (LRR) : BB+
25 [B) R B AL R SR 2R 45 RAEXT L

4) ZHENETS 3 Z IR 1 25 (A1 B 26 (diversity-

induced multi-view subspace clustering, DiMSC)[16]:

fifi FH HSIC #ENIVE g Z e 2 T, e KAk 2 0
PEIEE 1] 09 B AME B, B TR BNEE .

5) MLANP, —Foft 397 14 22 WL P 2 ST B8 2206
AUTA] I S T SR 22 B I3 R VL R R BBt h 2 )

6) AMGL"™™: 3 16 BIg 1% 45 3% 5 AR of
SCPRH IE N AUE B R, BT AR S, ol
TRE SRR R 5

7) ECMSC!" 7 He il 14 —— Sk 1 I 22 90 ]
TS M R Trk, Ead 5 ] AHE I T 2 0
(] (%) 98 7 B B 2 2T, TR FI) R — BobE 3 A5 22 10 A
Gi—REIIL R
33 LBWERS5HH

AR 1A 2R 7 B 1) Rk 24 R RN it 24 o ]
72‘%&50%%%, %B/A\Bl Zﬂogi%{ﬁﬁé@ﬂi@jé‘%&, ﬁﬁ
Ba = Bo(1 —O) | Ky 7 i 20 SR I 2 %0, Hiho<o<1,
fi5 % ECMSC H. i i LAk 8 2 5 g 1 B 2 508,
A LA BUE, 2Bo=n", i =a, 1, =py", H
oA 1.2, 1=1{1, 2, -, THRRILAER S,
F i &, BRI S500 . o B TR S,
S o« MBS B X [8]{0.1, 0.2, -+, 1}, & JE [
ESEOME, Ko MBHEAT AL IR L . 38 o L 15
M, FESEOBEEUM(0.6, 0.7, 0.2}, o fH HL4{0.9,
0.3, 0.7}, BEUEICH0.5, 0.1, 0.5}, A SCRrE 15
IR IZ 3 DL BE A i R

TE S g b 5 N LU SRR LR I B IR 4 B S
BARACTAL, BB AR5 25 515 X I P 48 A e A0
R BT, B A SR LS 45 R 5 H X
7 1 &7E Handwritten 04548 1, 3£ 3 S TF M 4
bR, RS AR TR, M 2 & 7E ORL #udls 4+,
VEIL 3 IR HR bR, R X L L R R, 3 2
£ Extended Yale-B ##i£E I, iR 4l PF A0 84w, H
B Lb 3 i g

% 1 7 Handwritten £ 18 & F 88L&

Table 1 Performance comparison of Handwritten
A7 F-score ACC NMI
SCrana  0.498(£0.023) 0.588(+0.034) 0.561(+0.012)

LRR,,q 0.685(x0.005) 0.702(+0.003) 0.765(+0.002)
SSCpang~ 0.706(+0.035)  0.772(+0.024) 0.727(+0.014)
ECMSC  0.818(+0.011) 0.877(+0.012) 0.853(+0.015)
MLAN  0.891(+0.001)  0.942(+0.001) 0.904(+0.002)
AMGL  0.824(x0.001) 0.890(+0.012) 0.868(+0.008)
DiMSC  0.450(x0.007) 0.593(+0.009) 0.475(+0.015)
ASCHED: 0.898(20.014)  0.93610.006)  0.921(+0.008)




%52 TR, 5. 5T 2P0 2 0 BB 57 25 11 R 20k < 405 «
%2 7 ORLBURE FBELE 24 SR AR5 B LA B T2 1 R
Table 2 Comparison among clustering algorithm on ORL S SRR
(=R F-score ACC NMI
4 4ERGE
SCrna ~ 0.702+0.044)  0.762(£0.042)  0.896(x0.012)
LRR,,, 0.725(x0.003) 0.860(+0.004) 0.875(0.009) Z I E B s A W R NAEL S — B e
SSCpang 0.689(£0.012)  0.782(x0.001)  0.892(0.009) Mo ASCH A T L AR Z R DL KA
AP (LB = e Tl o = < 7
ECMSC  0.817(x0.008) 0.908(+0.005)  0.942(+0.006) 1l Hﬂﬁ It '?/hi%m IPHEIAZ E“Eﬁﬁiﬁﬁ
0789050007 0.873(20.004)  0.906(20.00 TS [ RIS, $E T — o ) 20 125 )
MLAN - 0.789(x0.007) 0.873(x0.004) - 0-906Gx0.00D)  seeope v B3 T 4 B £ 25 00 PEL ARG T s 7 T 25
AMGL  0.775(x0.005) 0.864(+0.003) 0.881(+0.005) ] BRI E . 7 v 2 H S 3k 4% A TR R ) A
DIMSC  0.804(£0.002) 0.828(+0.003) 0.935(+0.003) TF 225 % 2 REPE IE N IR 5] AR DA 45 31
AT 0.846(20.003)  0.919(20.003)  0.955(+-0.006 ) AT S K IR 25 BR IR RN R R 5 de i 1Bk 5 3

% 3 7& Extended Yale-B #1355 F BEILEK

Table3 Comparison among clustering algorithm on Ex-

tended Yale-B

(=R7S NMI ACC F-score
SCrna 0.352(x0.011)  0.373(x0.013)  0.321(0.015)
LRR,,, 0.606(x0.01) 0.684(x0.013) 0.523(+0.007)
SSCpang 0.501(£0.003)  0.557(x0.008) 0.491(0.002)
ECMSC  0.759(+0.012)  0.783(x0.011)  0.597(0.010)
MLAN  0.485(+0.001) 0.499(x0.005) 0.322(+0.004)
AMGL  0.438(x0.012) 0.457(x0.008) 0.297(x+0.011)
DIMSC  0.664(+0.003)  0.632(+0.004)  0.608(0.007)
ASCEEE 0.786(+0.015)  0.803(+0.022)  0.748(+0.025)
TEA AL L ElT 30 LS, L 25 2R

IME (£77%) Foon, fEFR 1, R 2 IR 3 it

PERE e P SR A AR AR AR 2

2% 1 2 7F Handwritten 2035 45 1 S 56 45 52
Ferpnl B 5 & B, T R RN B L IR Bk SC
LRR, SSC #H ., an2RoH 0.6, ol 0.7 LA 2 BHL 0.2
WU T 42 B B e RS MR RE A i, TEIA T Z LR B
P s B e . S H A 4 Fh
MR EIE I XL, B T 76 ACC F5FRIEAIRT MLAN,
HAth 4 5 A, 2B T2 Bk RO B 42T

Mol 0.3, 00 0.9, B 0.7, H 3% 2 TE £ ¥ 4
ORL SEH 45 Fml A1, 76 3 MEM s s b, A i
B R R B AR -

MO 0.5, ol 0.1, B HL 0.5, 13 3 H7E
Extended Yale-B %45 45 /Y 52 56 80 P8 WM & UL, A
SCHEEAE 3 A VR FE b b b A A B ELA
A DA B SER B UESE T 2R A R A Z 5, H
XA MEFas RN EEN, 4REN. &
3AH HZ ORI BE 4R T T 8 A A R AR KRR
BE A T RARAERE, XWEUER T 51 A 24

REFIEM G — A HESR, 15 2 2 1L 1 Bt 19
— B RELR . Ak, FATiE T ADMM Bk
AP A SRS SR SR i H bR pR . 7 3 A RS B 4R
AT TR S, SRR T T 2
P 1) 2 WU PR R A 22 1) SRR BE A Y
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