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Dynamic weighted nonparametric discriminant analysis

GAO Yun—long”, WANG Zhi-hao', DING Liu', PAN Jin-yan®, WANG De-xin'

(1. College of Aeronautics and Astronautics, Xiamen University, Xiamen 361102, China; 2. College of Information

Engineering, Jimei University, Xiamen 361021, China)

Abstract: Linea discriminant analysis (LDA) is one of the most classical subspace learning and supervised learning
methods. Inspired by manifold learning, many improved methods based on LDA have been proposed in recent years.
Although the motivations of these methods are different, they are all based on the Euclidean distance to measure the
spatial dispersion of the samples. The non-linear characteristic of Eucilidean distance brings about two problems:
1) these methods are too sensitive to noise and outlier; 2) the essential structure would be destructed, due to the
overemphasis of the points which has a large local dispersion in manifold or multimodal datasets. To solve these
problems, a new dimension reduction method based on nonparametric discriminant analysis (NDA) is proposed, called
a dynamic weighted nonparametric discriminant analysis (DWNDA).Then DWNDA uses the dynamic weighted distance
to caluculate the within-class and between-class scatters. It can not only retain the essential geometrical structure of
multimodal datasets, but also make better use of the discriminant information between marginal point pairs. Hence, the
DWNDA shows better robustness to noise and outlier than other methods, which is also demonstrated in experiments.
Besides, the DWNDA also shows excellent performance for face and handwrting classification.

Keywords: nonparametric discriminant analysis; feature extraction; dynamic weighted distance; local dispersion;
discriminative information; robustness
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S (R0 HEAT 20 AR HE, XoF Ll i 43 R AR s 45
FF W], DWNDA R85 ROt 2 = 25 ZR I RCR.

1) RSB 1) 5 R8I AN SZ 520 SR FH A 7] (1)
X 2% 1A sk FE 34 BX 80 ™ epoch, 3 1 600 4™ step. HIF&
4 7] I, DWNDA il &b 3 3 35 A 5 805 2 0 28 (1) 4 R
N, JE KA 4 R 2 DWNDA B4 45 5 1 5088 42 45 5l
VBN 25 N B, 4 28 76 AR 1) 20 SRR e B A
AHTF]. 3% 1t ) DWNDA it 75 K i 3 2> i N\ B4 1) 4
JE k2 W9 28 BT 75 A 48 T8 L 48 /0N X 4 AR P [ B £
B R 1 AR RFAIE, AR BT DWNDA S350 50805 A i
SERIRFIE PRI RE

R4 REERELR

HiEske non-DWNDA / % DWNDA / % E5
Fei 98.917 98.950 +0.033
Unnist 96.197 96.183 —0.014
Yale A 96.150 96.183 +0.033
Yale B 98.100 98.017 —0.083

2) INPRIEAL L. 414 5 BT 7R, 4 DWNDA Tiikk
B, W 2% 1 5D Gk A R P 75 I 1R R B 60 Yo LA
b RAGE R I B

*5 BLEANTHREELR

¥iE%E  non-DWNDA  DWNDA  JE/bEFE&E  EfE /%
Fei 0.420 0.142 0.278 33.8
Unmist 0.405 0.137 0.268 33.8
Yale A 0.388 0.155 0.233 39.9
Yale B 0.440 0.138 0.302 314

3) LAk R 5. B S~ B 8 4 il JE R T AE 44
N6 Bt b 2R 4 i 99 4 EEURASE ) DWNDA K 330
£ 00 HIBRAGH] 204 40, 60, 80 4E (K5I, P 2% 1R 5
TR R IR AR AE L. T DL H: 42 DWNDA Ab 3
) Fei. Umist. Yale A %445 H T 14X, HEMf R 12T+
R A2 o, 0T R 2 DWNDA Ak 21 () %8 45, 2
DWNDA #b 3 1] Yale B Hif BRUS SRS, 5 B 25 AR 4L

1.0
R
o (| e
= i
3 :
IS I B S e = DWNDAZ
: — DWNDA-40
Oafrpen =R
i - - none-op
0 :
0 4 8 12 16
step
5 NEIEATE Yale ABUBERIR B ERE
1.0 ; =
0.8f
IR R e e e
£ :
3 )
g 04 —DWNDA20
: © | —DWNDA-40
R B
p none-op
0fb—— :
0 4 8 12 16
step

6 REIHEETE Yale BEIRERIRAERHE

1.0
» ///ﬂ/
g 0.6f -
$—
3
g 0dp —DWNDA20
P — DWNDA-40
0.2 oo e — DWNDA0
none-op
0 . ;
0 4 8 12 16
step
&7 AREETE Fei BUIRERIR R ERHER
1.0 -
g‘ 0.6} "T.,.g...g H
g 04p " =pwNpAD
: © | —DWNDA-40
02f b b | DI
: i : i | - - none-op
% 4 8 12 16
step

B8 FREIEETE Umist IR EERIR B ERZR
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*x R %35%

BF 55, [R) 20 310K i R HERR 2R [N, {3 Ff DWNDA 51k
SEFRREASE FE GG M YERE N, 4EBE N RS E 1L
SR R PR . IX SR BH R 4E R A4 3 DWNDA £ 4 5
PR AT IR B % ST N, ¥ B A 4 AR Re 0, I
TH R 25 AR

5 & #

A SCAR Y 53 Ak AR 4 T B T Eh A AR
B IR SRR B, R TR T —
Tolt 3 P10 4 50 240 1 B9, PR 3h S IR A 2 5500 31 43 Bt
5% (DWNDA). It4h, ASCiE 45 7 DWNDA AHRL ()
IEARA AL 7. DWNDA T T 525 I B0f R i, %
& T AN RIS 1) 3 AT R AIE 1) 25 S e AR A A 1 11
HRARE AR B A Hh AT VAR, T A R R B 4>
AT ) AR J5T 235 A6 AR AR A6 U1 550 288 T AT R B B, 3 ik 7
WAL GHREAR i JR B AT B2, 207 M PR 25 M P R AR
()RR, 33 T 45 v SRV 1 23 8 P e R BT B UK AIE 25 4
[z A6 §E. DWNDA 75 AT 5 A4 5 4 b sk
B0 25 ISR 1 e SRR A R E A S .
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