514 %5 5 W OB R & v M Vol.14 No.5
2019 4 9 A CAAI Transactions on Intelligent Systems Sep. 2019

DOI: 10.11992/tis.201808007
[ 2& H R b3k : http://kns.cnki.net/kems/detail/23.1538.TP.20181223.1553.002.html

T [8) R BB &k 1% [B1 V3 53 2E 25 Y 7 31l 53 7 77 7%

KR, A, TIMIRIT
(AFEIRF HEIHFE TR2FR, ILH 7 210094)

B E. ARk nH 4325 4% (locality-regularized linear regression classification, LLRC) 76 AR5 FRIMHE T &
P A DL K i 85T PR A, SR T I AR Re iF 25 (] O AN RE PR IE LLRC YR . 4 1 #&m LLRC Y PERE, #2410 T —Fb
5 LLRC FHIEE F B8 R4 7 1, RIVIAT ) Ja 35 e M 101 U9 23 25 4% 14 40 331 43 A7 735 (locality-regularized linear regres-
sion classification based discriminant analysis, LLRC-DA), LLRC-DA ##& LLRC %55 E W % 11 B bR sk 4, 853 i
AR 1) Joy #5015 2 I die /N 2 TRy 3 B 2% 22 0 S FR B AL O AR AIE - 23 18] o A1, LLRC-DA i i % 5 52 S
PR INIE S 9RO BRITAR G B o 8 T A RCHSR A B8 HE B, R AR AL A i 2 () DG 3R, 1 T — o iy e
b5k . Nt LLRC-DA 6% 1% i F LLRC. 7F FERET Fl ORL AJG & I #EAT T 525, Seb &b SR % W] LLRC-
DA LU IA 75 12 5 BAT LM

KW : AR A 43 28 28 5 AEBR LT 5 IE SR 5 b L Il A TR0 5 R S8 B B0 500 4 B 5 e P [T 05 43
FAs

FESES . TP39]  XEIREWL: A XEHES: 1673-4785(2019)05-0959-07

SRR KRR, BEE, WML ERBMEAMEE T LXFIHHRNSF T E (J]. BRERHEFR, 2019, 14(5):
959-965.

#325| A183: ZHU Huanrong, ZHENG Zhichao, SUN Huaijiang. Locality-regularized linear regression classification-based dis-
criminant analysis[J]. CAAI transactions on intelligent systems, 2019, 14(5): 959-965.

Locality-regularized linear regression classification-based
discriminant analysis

ZHU Huanrong, ZHENG Zhichao, SUN Huaijiang
(College of Computer Science and Technology, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Locality-regularized linear regression classification (LLRC) based face recognition achieves high accuracy
and high efficiency. However, the original feature space cannot guarantee the efficiency of LLRC. To improve the per-
formance of LLRC, this study proposes a new dimensionality reduction method called locality-regularized linear regres-
sion classification-based discriminant analysis (LLRC-DA), which is directly associated with LLRC. The objective func-
tion of LLRC-DA is designed according to the classification rule of LLRC. In LLRC, interclass local reconstruction er-
rors are maximized and simultaneously, intraclass local reconstruction errors are minimized to identify the optimal fea-
ture subspace. In addition, LLRC-DA eliminates redundant information using an orthogonal constraint, imposed on the
projection matrix. To effectively obtain the solutions of the projection matrix, we exploit the relationship between op-
timal variables and propose a new trace ratio optimization method. Hence, LLRC-DA suits LLRC well. Extensive exper-
imental results obtained from the FERET and ORL face databases demonstrate the superiority of the proposed method
than state-of-the-art methods.

Keywords: locality-regularized linear regression classification; dimensionality reduction; orthogonal projections; trace

ratio problem; face recognition; feature extraction; discriminant analysis; linear regression classification
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Fig. 1 Seven images of a person from the FERET database

%1 FERET E LRJIRBIE
Table1 Recognition accuracy when using the FERET

database

Tk NNC MDC LRC LLRC
PCA 0.6717 05217  0.6950  0.6933
LDA 0.7583  0.7333  0.7350  0.7417
LPP 0.5300 04567 0.6150  0.6017
RDA 0.7483  0.7333 07500  0.763 3
LLRDA 0.7550  0.7450  0.7567  0.7717
LLRC-DA  0.7533  0.6933  0.7883  0.7950
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Fig.2 Ten images of a person from the ORL database
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L 092k

Bl 3 LLRC-DA ZEAR[E k THIIRAZ
Fig. 3 Recognition rate of LLRC-DA with varied &k
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Fig. 4 Recognition rate of LLRC-DA with varied K
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Table 2 Recognition accuracy when using the ORL data-

base

WIRZS NNC MDC LRC LLRC

PCA 09300 0.8600 09500  0.9500

LDA 0.9250 09400  0.9250  0.9200

LPP 0.8850 0.8500  0.9200  0.9200

RDA 09400 0.8900 09500  0.9400
LLRDA 09350 0.8850 09500  0.9550
LLRC-DA 09300 0.8850 09500  0.9650
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