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Abstract: There exist several problems in existing graph-based semi-supervised learning (GSSL) methods such as model parameters
sensitiveness and insufficient discriminative information in data space, etc. To address those issues, this paper proposes a sparse
approximated nearest feature space embedding label propagation (SANFSP) algorithm, which is inspired by both ideas of nearest feature
space embedding and that of sparse representation. SANFSP first sparsely reconstructs data from original space using its feature space
embedding projection images, and then measures the similarity between original data and its sparse approximated nearest feature space
embedding projection points, thus proposing a sparse approximated nearest feature space embedding regularizer. At last, SANFSP
complets label propagation procedure by using classical label propagation algorithm. The study also derives an easy way to extend
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SANFSP to out-of-sample data. Promising experimental results are obtained on several toy and real-world classification tasks such as face
recognition, visual object recognition and digit classification.
Key words: semi-supervised learning; sparse representation; label propagation; nearest feature space
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Fig.2 Label propagation results of SANFSP on the toy dataset
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Fig.3 10 selected image samples in YALE B, PIE, ORL and YALE
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Fig.4 Face recognition results on YALE B, PIE, ORL and YALE
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Fig.6 Recognition accuracies of with different levels of white noise on YALE and ORL
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Fig.7 Recognition accuracies of all methods with different sizes of occlusion on YALE and ORL

K7 75 BAARIFR/NEESE () YALE R ORL Hodii 5 b 1 -F iR i kG FE

3.3 iR AR

AR S 42 5 SANFSP R H 1~ W A A PRI 55, 55 56k F Columbia 2K 2% 1% 22 (COIL 20) 45 4 Il 25
KR S %P A5 20 NSRBI 0 (0 PG 4R X TR % AT 72 K/ 2828 (11 1%, 4 8(a) o 20
AN (K 1 8(b) Sk T T4 5 i AE COIL 20 b IR 50 £t B e, G ry 7 1 Bl s Bt WLk B 100 o 28 A
e AR A R R 2 R

0t e SANFsP
50 1 —O—S-RLSC |
404 4 %— LNP

—p— LapRLS
\ —&— GFHF

PR 2 % (%)
w
o

AR A EL (m)

() COIL 20 ¥ & 20 AN HEA (b) FTH HERR 545 R
Fig.8 Object recognition
K8 il
M 8(b) w = 1] F tH,SANFSP A T-f6 48 )7, 91 5 S-RLSC A A W] LA i 1 it . i B o5 A 25 R 4% (1) 34

© PERREERSMROT  httpy/ www. jos. org. cn



18] X S A BRI AR AF AR T R AT AL 1251

J,LNP,S-RLSC F1 SANFSP = # IR I 1 fig e T 4524
3.4 USPSEFiH7I kI

A S it — 5 VP B g O i AE USPS #t#5 4E (http://www.kernel-machines.org/data.html) | [f] 73 S5 1 g, %
FHRAEAL A 10 25K/ A 16x16 (195 207 B G AR S 3 2550 45 P 40 Sl ik W B - 1,2,3,4 T 200 1 G A
A NZRAE B 5 1Y) 200 I E5 45 4 Out-of-Sample E{%.1E 9(a) B/ T Eik 4 NI 1 ASSEEARSEE il 5
10 YRR AL S50 25 B~ B AEAE Db 25 Sk i ONRG B2 26, 18 9(b) R4 T B4 75 v B oA U7 v () M e LR A A ]
9(b) 7 11 45 S AT WIB o H T U7 v I 1k R FA Bt A BEATLAR vE A A (1) 38 I, LapRLS,LNP £ S-RLSC iX 3 s
1A EA AT R AR IR AR 1A TR M R AELAR H T2 B o BE AT LPS v AR AR (R 385 o, T 42 U798 SANFSP iR 7 1 B AR &
e A g A U, WA A0 A A A e A IR 1 0 9T 58 D7 A7 e M AR 6 v 1 Rk A i RE I R BR AR — T T AR
[ 5507 I G B A T % 1 1) T AT 8 4, BT T) 28 200 %) VR 5 0000 Ak~ A 1) V7 9 T 5 ) T 2 T 4R A 225 )
R NFRBL A BRI SANFSP 7 V1 88 7 1 A RSB0 (0 8 85 44, A6 15 LT 8D 5 1 bR 25 R AR B ) 7
D TCARSEREANREE 55— J5 10, B TR TR AR 2 T N B R 7E — S R RE L 70 52 7 B = 170 A 0 il 4 60, A T
HUT D> B FR BB 8 v R AR

% #— SANFSP

—{O— S-RLSC

20 »— LNP
g —p— LapRLS
J;: 15 —ie— GFHF
ot —@— 1-NN
= 10
R
o
=

5

T R . T T S 2 T

0 L

5 15 25 35 45
bR FE AR (m)

(2) 4 2% USPS U 4 (b) Jr A7 S R L

—— 1%
—— 5%
#*— 10%

| —%— SANFSP transduction
—l— SANFSP induction
with 200 points

PR 2 % (%)
O P N W H» OO

1

:

4

*

*

*

-

}

\

i

U 1% 22 2. (%)

oo HXCO 500~

0.3 0.5 0.7 0.9

5 - 1-5 - 2-5 - 3-5 - 4-5 - 1
W bR B FE AL (M) ZH (1)
() 200 M IIZiAE AT 200 4> Out-of-Sample FHh (1) R 51 4 i (d) ZHptfk it
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