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Kernel approximation of a low-rank block matrix

WANG Zhongyuan, LIU Jinglei
(School of Computer and Control Engineering, Yantai University, Yantai 264005, China)

Abstract: In order to explore the matrix decomposition problem under structural constraints, irrelevance of data repres-
entation between classes was enhanced in this paper by minimizing the diagonal outside the block, thus realizing the
block constraint, i.e., the data is derived from different cluster structures. It is a local structure constraint. At the same
time, by enhancing the self-expressing property of the sample and narrowing the gap between samples, the correlation of
the data representation in the class was enhanced, thereby realizing the low-rank constraint, i.e., the redundancy of the
data row was a constraint of the global structure, thereby realizing the low-rank constraint. A kernel approximation al-
gorithm for low-rank block matrix was then designed and solved iteratively by alternating the direction method of multi-
pliers (ADMM). Finally, the method was tested on face recognition and character recognition. Experimental results
showed that the proposed low-rank block matrix decomposition algorithm has certain advantages in solving speed and
approximate accuracy.

Keywords: low-rank approximation; block diagonal matrix; sparse matrix; kernel approximation; matrix factorization;

alternating direction method of multipliers (ADMM); subspace clustering; image identification
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Fig. 1 An example of low-rank matrix partitioning
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B YaleBHIEERAAHENGERREFE
By T E (Acctstd)

Table 1 Recognition accuracies of different methods of
different numbers of training samples on the

*1

Extended YaleB database (Acctstd) %
PUER S 6y
Ak
20 25 30 35

LRC  92.15+0.95 93.55+0.65 94.55+0.68 95.49+0.55
RPCA 93.58+0.61 95.51£0.36 96.70+0.46 96.96+0.49
SVM  92.814+0.68 95.20+0.44 96.11+0.41 96.70+0.69
BDLRR 94.67+0.31 95.79+0.29 96.46+0.15 96.81+0.14
LBKA 97.46+0.67 98.22+0.42 98.67+0.46 99.26+0.29

44 ZFFIR5

R B Char74K 37550 AW FUG S s 45 &
AT . R VMR B RS, BT
BIG +53 52 2%, AR MER AR B0 18 SCAR 73 35
K, T LBKA %5 28 40 Ab PEA B T X1 37 5%
AR AT HRE . AN SO LBKA 5 HoAth e i7F 1) 7
PR3k BEAT X EE, 45 CoHOG!™ |, RTPD™Y,
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Char74K B8 2 BB E S m & 7 7 4 F
& 1%, B Chars74K, A 3 3 56 Hop o
B RECF RS o A SCEE g A T

BAE (1 — A /N T4 Char74K-15, Hiip @8 15 4
YIZRFEAR RN 15 AN THAFEA
x2 VEYaleBHEESRARHEINGEPFARABFE
K= EHEE (RD
Table 2 Rand index of different methods of different
numbers of training samples on the Extended

YaleB database(RI) %
PlE S e
27
20 25 30 35

LRC 91.25 92.63 93.35 93.76
RPCA 94.61 94.84 95.75 95.96
SVM 93.28 95.51 92.65 96.96
BDLRR 96.34 97.11 96.37 97.03
LBKA 97.82 98.53 97.89 99.11

R 3ME 4G T LBKA R A7 FF Uy
5 B PR A B AN 22 PR R AR T DU Y LB-
KA TR 4 v 3 R 22 4 O 2 Foe s 11

#3 FRABHEE ERRTENERE

Table 3 Recognition accuracies of different methods

onthe scene character database. %
EEA7S iy
CoHOG 63
PHOG 65
MLFP 64
RTPD 67
BDLRR 70
LBKA 73

F4 FERBHEELARFENZEEL
Table4 Rand index of different methods on the

scenecharacter database. %
RS EAEAREL

CoHOG 60

PHOG 63

MLFP 61

RTPD 68
BDLRR 72

LBKA 74
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