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Abstract A modified Fisher discriminant is proposed at first. Then maximum scatter dif-
ference classifier (MSDs) which is based on the new discriminant is derived. It is showed that
when parameter C in the MSDs is approaching infinity, a new kind of classifier called large
margin linear projection classifier (LMLP) can be obtained. Theoretical analysis indicates
that LMLP is a special case of linear support vector machines when the pattern samples are
linearly separable. Experimental results conducted on the ORL and NUST603 datasets show
that the MSDs and LMLP are better than traditional linear discriminant analysis methods
such as Foley-Sammon linear discriminant analysis, and can compete with linear support

vector machines and uncorrelated linear discriminant analysis.
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AR AR RS R ey 28508, ORL AR RMEREER 40 A. & A 10 1 92 x 112
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ff: —XT— (one-vs-one) . —XF % (one-vs-rest) Ml F ] F4f (dlrected acyclic graph, H 48 5 4
DAG)S ., sZad {118 B X — B IR Rl 88 7 2. B RS £ 90 2K 88 7T LA Matlab
K W B R R B FFIE(E SRR TE 1) B A BRI BT eigs FSORSE, KMEIFELTERE /2838 T LU
Matlab A K FR K1) bR 2L quadprog F K LBE, 1M L HF 1] ;.MWH\*FH Junshui Ma®) % H %k
13T Matlab B SVM T EFFH LinearSVCC.

7 LA T &t ﬁﬁi AL, KlEJFEMER KA, Foley-Sammon £ 548, A
XM R LR A E S EE PR B KEUE E 2547 ORL B8 4 L a0 E R IE R K.
H 1 Foley-Sammon % 5 8 fi A 8 E R Mrpg 5 BRI ek [4) P £ 1 B3, 5
5*%&%5”# a‘/hﬂE%ﬁ’ﬁE‘%TEﬁ nﬁil-: %é%?ﬂéﬁﬁ%?fi?ﬁ B%%%%TE”J 25 A ﬁb
FAEE R, IS IMIRERRE “— A — " BT TIREHIRANEGR, SN EERTE
DAG 5 /7 X THRBIERGE R, & SVM 28 C ilE R 1.
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Table 1 Recognition rates of various classifiers on ORL face .mages with different resolutions (%)

B 112 x 92 56 x 46 28 x 23 14 x 12 7 %X 6
ZeYE SVM(C = 1) 95.5(95 0) 95.5(95.5) 95 5i95.5) 94.5(94 5) 82.5(82.5)
AlB] B 2R P B 94.5(91 5) 94.5(94.5) 95 0°95.0) 95 5(95 5) 97.0(97 0)
Foley-Sammon 86.0(89.0) 85.5(90.0) 84 3/91.0) 82.0(92 0) 82.0(90.0)
T AH 2R K T 85.0(87.5) R6.0(89.0) 87 090 0) 92.0(95 5) 94.0(96.0)
C =1 02.5(92.5) 03.0(94.0) 94.5(94 5) 92.5(92.0) 92.5(92.0)
hz K =10 95.0(9:4.0) 94.5(94.0) 95.0(94 5) 94.0(94.0) 95.0(95.0)
= gEd C = 100 94.5(91.0) 94.5(94 0) 94.5(94 5) $5.0(95.0) 94.5(94.0)
T C = 1000 94.5(94.0) 94.0(94 0) 94.5(94.5) 95.0(95.0) 94 5(95.0)
ARKES C = 10000 94.5(94.0) 94 0(94 0) 94.5(94.5) 95.0{95.0) 94 5(94.5)
C = 100000 94.5(94 0) 94.0(94 0) 94.5(94.5) 95.0(95.0) 94.5(94 5)

W1 R, 1ERBRKHEEZESLIMMIRE R, KAIELMER T 0 28807155
ERMT S C FFHEUE TR EKEEZ2 S8R E R, HEML T Foley-Sammon 5§
oM A A R E A BT IR AN R, TR E A RIMR L (112 % 92,56 x 46, 28 x 23)
i Tk T2 L RF L, TE 14X 12 o FFERENR DRSO T 2R SCRFM L, MiTE 7x6 By 53
FEME L E IR R SR 97%, i T B 82.5%.

22 A TRE R YL, REEE &R K48, Foley-Sammon &3 %7. A4
%ﬁﬁ SR L BOR R 2 8UE T W s KU 22 /1 2848 72 NUST603 Fr 8 55 LA IE 7 5 A1
. H.A Foley-Sammon ¥ 5 fI A KB ER] 7 rag 4 BRI Sk [4) PFEAMES
:3:'??11, WS IR R/ MER TR THE R, 5NN ERRERIEIM RS THY

1)Ma Junshui, Zhao Yi, Stanley Ahalt. OSU SVM Classifier Matlab Toolbox (ver 3.00)

http-//ecewww.eng.ohio-state.edu/~ma)/osu.svm/
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gR. HEEMNGER, 5 I/NEERRTE “—-XT—“ " TR THREBHIRHER, 55 A
KX R /RTE DAG 7% /7 T 3RB R IR B 45

| M SVM ¥ C BB
% 2 BN BIAEARRE PR NUST603 B T RYIEBI 2R (%)

HA 1.

Table 2 Recognition rates of various classifiers on NUST603 face images with dlfferent resolutions (%)

TR 32 x 32 16 x 16 8 x 8 4 x 4
¥ SVM(C = 1) 08.3(98.1) 98.5(98.3) 97.2(97.2) 90.6(90.2)
Kl LR 97.5(97.5) 97.9(97.7) 96.7(97.1) 85.0(75.0)
Foley-Sammon 93.3(95.0) 91.5(94.4) 86.9(90.4) 76.7(76.7)
AE XL LS 99.4(99.0) 99.4(99.2) 99.6(99.6) 99.6(99.4)
C =1 97.1(96.9) 96.7(96.0) 94.6(93.5) 86.0(83.8)
Tk C =10 98.1(98.1) 98.3(98.3) 97.5(97.7) 92.5(92.1)
B C = 100 98.8(98.5) 98.8(98.8) 97.9(97.5) 91.5(88.8)
=Yy C = 1000 98.5(98.5) 98.8(98.8) 98.1(97.5) 89.6(84.0)
Kay C = 10000 98.8(98.8) 08.8(98.8) 98.1(97.5) 90.0(83.3)
C = 100000 98.8(98.8) 98.8(98.8) 97.9(97.5) 90.0(83.3)
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