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Fig. 1 Experimental flowchart
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Table 1 A accuracy and time comparison of the kNN algorithm

KW/ % Al /s
Ik
k=1 k=2 k=3 k=4 k=1 k=2 k=3 k=4
kNN 83.0472 80.9389 81.4823 80.721 6 53.029 8 52.8639 53.013 1 53.1228
PCA + kNN 83.068 9 80.9389 81.4823 80.721 6 54.316 5 54.256 5 53.547 6 53.4972
RPCA + kNN 84.742 4 84.1121 84.4599 83.6557 53.1942 52.490 3 52.6307 52.4356
GRPCA + kNN 85.959 6 85.720 5 86.176 9 85.5032 54.188 1 54.919 4 52.5739 52.6324
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Fig.2 A accuracy of the SVM algorithm

(GRPCA) J: i ok de /MEAZ AL 1 %R 2,1 3
B A AR, v] LS5 25 TR A e e 3 e i I Bk
R 30 FH B 3 IR e A B0 B30 | 45 SR R B AR SC .
T AE B i ISR R A R B R LA AL



%4

PENBITAE . — BT | SCER R 0T (GRPCA ) BIEWTFE KV -85

S Xk

(1]

(2]

(3]

(4]

(5]

(6]

(7]

LUCY, LIN Z C,YAN S C. Smoothed low rank and
sparse matrix recovery by iteratively reweighted least
squares minimization [ J]. IEEE Transactions on Image
Processing, 2015, 24(2) . 646-654.

FUY F, GAO J B, TIEN D, et al. Tensor LRR and
sparse coding-based subspace clustering [ J ]. IEEE
Transactions on Neural Networks & Learning Systems,
2016, 27(10) ; 2120-2133.

LU CY, LI H, LIN Z C. Optimized projections for com-
pressed sensing via direct mutual coherence minimization
[J]. Signal Processing,2018,151 :45-55.

ZHAOZ Y, LIN Z C, WU Y. A fast alternating time-
splitting approach for learning partial differential equa-
tions[ J]. Neurocomputing, 2016, 185; 171-182.
WRIGHT J, PENG Y G, MA Y. Robust principal com-
ponent analysis; exact recovery of corrupted low-rank ma-
trices via convex optimization[ J]. Journal of the ACM,
2009,87(4) :1-44.

LINZ C, CHEN M M, MA Y. The augmented lagrange
multiplier method for exact recovery of corrupted low-rank
matrices [ J/OL]. arxiv. org(2013-10-18). https: // arx-
iv. org/abs/1009. 5055.

LIU R S, ZHONG G Y, CAO ] J, et al. Learning to dif-

fuse: a new perspective to design PDEs for visual analysis

(8]

(9]

[10]

(1]

[J]. IEEE Transactions on Pattern Analysis and Machine
Intelligence, 2016, 38(12) ; 2457 —2471.

CANDES E J, LIX, MA Y, et al. Robust principal com-
ponent analysis? [ J]. Journal of the ACM, 2011, 58
(3):11.

W EARE AN A Sk AR R DL R AR
B R g RIS [T ] B A 244, 2017,38(4) .
140-148.

YANG L, CAO C L, SUN J G, et al. Study on spam fil-
tering based on improved naive Bayesian algorithm [ J].
Journal on Communications, 2017, 38 (4) . 140 - 148.
(in Chinese)

KAMBLE M, MALIK L G. Detecting image spam using
principal component analysis & SVM classifier [ J]. In-
ternational Journal of Computer Science and Information
Technology & Security, 2012,2(6) : 1217-1220.

B R, . 5E i BERLHE R 0 SR Uy 1) 3 1
EREFERE (], et TR =24 (A R B
W), 2017, 44(3); 123-128.

Ll J, ZHAO L N, HOU X K. Matrix recovery by random-
ly permuted alternating direction method of multipliers
(ADMM) [J].
Technolgy ( Natural Science) , 2017, 44(3) . 123-128.
(in Chinese)

Journal of Beijing University Chemical

A new generalized robust principal component
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Abstract: A new generalized robust principal component analysis ( GRPCA) algorithm is proposed in order to re-

cover the low-rank matrix with mixed noise pollution. It separates the low-rank part and the mixed noise part from

the observation matrix by minimizing the combination of the kernel norm, the 1 norm, and the 2,1 norm, and then

solving by a randomly permuted alternating direction multiplier method. Using spam classification as an example

and a comparison with the classic methods PCA and RPCA shows that this method can effectively improve the accu-

racy and robustness of spam classification.

Key words: generalized robust principal component analysis( GRPCA) ; dimensionality reduction; k-nearest neigh-

ber (kNN) ; support vector machines( SVM)
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