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o LDA with outliers
30 LDA-L1 with outliers Non-peaked Discriminant Analysis for Data
= LDA without outliers R -
o — LDA-L1 without outliers 0.5 epresentaton
s 20 - Quaolin Y, Member. IEEE, Zechao L, Liyong Fu, Zhao Zhang, Senior Member, IEEE, Wankou Yaag, mnd Guowe: Yang
- -
=] .
= L Z Abaneci—Of Late, here are masy studis on robuit discimi- o daca epresencation have bean developed over the years for
— ~ = this pupose. Among these, the two most representative SL
= R R = 0 o oo o ethods are Principal Component Analysis (PCA) and Linear
. O —CER—T
= 10 —e = Discrimanant Ansbyis (LDA) (1]
=1 g = PCA. an unsupervised SL method, 2ims to capture a repre-
p>1 1 santative projaction that maximiza: the varisnca in data or e
T T distances berween sach data point and the toal mean in the
- - projected space. LDA. a typical supervised DR technique. 3ims.
to find the optimal discriminant projection vectors that max-
0.5 L-norm distance metric. The authors also present a comprehen.  imize the befween-class-distance and minimize the with-
sive amalysis to show that cutting L-norm distance can be com-  in-class-distance. such that they have better discrimination
lel Hlall! ‘well, msing the difference beween two special con-  abiliry in the reduced feature SD::E [31]. Both PCA and LDA
s, Against this backeround, an efficient iterative al- m;mm;mmgug stucture of data in leaming
ot o deiseet for aptimstoien of Bt Broposcd sbeceve o D has been
Theoretical proofs on the comvergence of the algorithm are ali 1 tn manit o e oo
presented. Theorefical insights and effectiveness of the proposed d ‘d based Sl. chich takes the local
P e vabiated by coperimantal it n el ret structure of data into accoust for designing a model. For ex-
1 T ample, Locality Preserving Projection (LPP) [3] was proposed
- for unsupervised face recogmition and Local Fisher Discrimi-
10 0 10 20 3[' Index Terms—Discriminant analysis, cutting L-morm distance, ~Rant Analyzis (LFDA) [4] for supervised image classification.
. B o B robustness, data classification. ‘The two methods have been generalized for many new formu-
X-coordinate X-coordinate e D17 oo 2. 5] pectnd 5 el s ot
1 INTRODUCTION tion, called Graph Embedding (GE) to unify most of the ex-
' 6 ‘many pattern recognition and computer vision problems,  SHRE algonthms for linear and ponlnear SL into a common
ihe dats 1o womally displayed in  high dimencionsl forss  Semework, and another one, called Margimal Fisher Analysis
iscovering the underlying low-dimensional structure of  (MFA) forizmage fatwe extraction. MFA and LFDA, the twe.
high dimensional dits has been the fundsmental tazk in ma-  asifold-learning versions of LDA, ave for discriminant anal-
5 chine leaming and pattem recognition [1], [2]. A variety of Y% Some ressarchers [9]{12]
ar 1 5 cubspace learning (SL) or dimension reduction (DR) methods  'oPust similarity or correlation matrices learned by low-rank
representstion (LR) or'and sparse representation (SE) and
performed SL on the data. Most
This ok s spponed inpar by e Coneal Duic & i L method:
‘Basal Ressarch Fund under CAFYBBMI! the Natianal Key Research
4 4 4 =i mﬂggm&_mmm‘@ Furthermore, robustness of reconstmction similarity matrix
=l = e e o DT oL i e e of e hods in
= B ot BRSOT145 s R 0035, G S et Pk Prscs iy protlenss. they are prows 1o cutliers dne 1o the apphos.
=3l 1 -~ fungey Province Q. Yo Z L conmbute equly o NasingFor.  fiom Of squared Ly-nomm distances in the objective functions
= =3 3 - Nonjing g, 310087, it 280 ok m ksite ot [141-[17] To deal with thi prablem of PCA. many works so0m
E -E mllalﬂziﬂhﬁ:ﬂ;ﬂ hclzsﬂt:;]‘lﬂmﬂﬂ'ﬂ!m Baymz for DR, such as L1-PCA [14]. [20] and
RI-PCA [18]. [19]. . which apply L;-norm or R;-norm. rather
E i o e S g
sity of Science and. aming. Fumgsu 210094, than st nomn distances on the objective of PCA.
2t 1 2 : Among these methods, L1PCA. firt proposed by Ksvak [14]
L e T R e e, C"ms achieved the most promising results, whose links to ICA were
Sy Yo Vo 18 Gt Reviasen, s J000) G presented.m [21], Nie o7 al.[20] developed 2 zon-grsedy ver-
. m;ﬂm;mmmufmmmww,ﬁ sion of L1-PCA. Luu et al [22] extended the idea of L1-PCA
F - - ' for Also, 2 number of 2D versions of PCA-L1
! ‘Technolozy. Hsmnmmp&mm.m-mbmamsamnfcmg bave been developed, ¢.g., L -norm-based 2DPCA (2DPCA-L1)
Soockow University. Swhou 115000, P. B Chia  [23], Sparse JDPCALL (2DPCALL-S) [24]. and non-greedy
Sl gafe T i oo b T.,C:k FC3) Ta ) e ,;;;m;mma
Fang 21 T Rimorm o e resesreh wos auhors
G Yane iswith e Jinzsu Key Labomton Engin proposed empl L-norm a the DPCA
2 4 6 -4 -2 o 2 3 e School of It Yemjog fodis Uoiviy Nam2 Howrever, Ly-norm i essentially 3 2D version of R-nomm,
u
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