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AT R, T RE I T AL 27 > B0 P fil Rk .
T3 Ak LNP 57 HE B W i R0 R LG I 5 ) 56 s R
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I 1 200 PMEEAR. Aust Ml Heart & UCT 5 {5 B A~
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i L. Heart J&— A XF 0 IE G 21712 W1 5 11 1)
B, TDT J2& SCAR 73 850 4 JLH0HE 45 A2
HA®BGE. TDT & 11 201 NEEA, 5 96
AR A R m 9 ok AT L5,
TDT60 # TDT100 275 43 5l 78 & 25 H 4l v 36 B
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Tab. 1 Datasets used in experiment
PGS E 13 K REAREL B R
ORL 1024 40 400 E[Jid
COIL 1024 100 1200 E[Jid
UCI_Aust 14 2 690 SEEL
UCI_Heart 13 2 270 SEEL
TDT60 500 9 540 i
TDT100 500 9 900 i

3.2 BikkHE

S8 Kl KNNLLNP, I'-graph 5 3 Fl A 3C
PR B PR R R VR AT LA, X S AR 43 R
AN [) S U A 2 TR, B2 AN [ 1 5 s a8E 47 48
VEBEFIACTE TH. A 2 1B 22 5 bR 28 A 1 2ot
P AR E] Y bR 28 BH TP I S 8L o=0. 4.

(DKNN B | i B ik
ANER BRI A =X () B v 0T A% R BT BB AR SR 2
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(2)LNP B B ki S8 7 e £ k
AR SR JE R 220 I3 29 ) & 1wy =0
it AR R Z M AL . X B k= 20.

(3) l'-graph k. #ld XA H ' uX s
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(5)NSR. C& #5 E 71 7 1 % 78 5520 . A =X
(9) B 3 F AH S 9 1) B NSR B R A R, 3
Bl A VR R A AR AR SR AR AL AR B L 9 2R (10)
H—1k.

3.3 SIGES R sy bt

WA SCHE 00 AR AR B 2R s b 48 B Bk
(NSR) ., & ¥ 3E 1 #ir i & 7 b 25 B 5 8
(NSR,) 514551y I'-graph  KNN A} LNP & ¥k
A3 AE N PR 5 P AR U] UCT S04 46 FnSe A
BARAE L EAT T X L SC 8. O A B EAT LU AR
T A S HR ST HEAT T 50 YK, A — IR SL B AR
T ECHE R R BE ML LAY L B R TR X 50 YRS
(RS- 25 43 S 1 0 B 18107 2%

3.3.1 ARAmkar i A EGRHERE
THEEHLAL S 00 Al 25 | o5 2k Rk 0% g Y
Z—, HEro &8 TR 244 200 BUR U Bk
i B 28 7 BB Bt — N R AR 0] LR IR Oy HoAth
YIZRFEAS () B 2k PR 20 . A8 SOt — B g
T A BRI A B 2 AR s b 4 i T
NSR;, fil NSR, Bk £ 2 51 TE1S -
graph LNP A & KNN 8% 7 ORL,COIL %4
A5 L HEAT 2 W B 2 ) 1 43 A R R L AR A

MWFEF A AFE H . (1) EME 404 F . NSR,
NSR, H I'-graph . KNN Al LNP 5 g4 # K1 5

F2 ARAyERANKEE LS BEE S X
#RE
Semi-supervised classification error rates for

Tab. 2

face recognition and object recognition datasets

HiRE/ N

[' -graph LNP KNN

NSR; NSR;

50% 16.0%2.9 17.4+3.2 17.943.0 18.3£3.3 23.2+4.2
ORL 60% 11.743.1 13.242.9 14.0£3.2 14.1£3.0 20.0%4.4
80% 6.243.1 6.9£3.1 7.5+3.3 8.244.0 15.8%4.2

50% 10.9420.7 11.242.0 16.64-0.9 12.140.8 16.8+0.8
COIL 60%
80% 8.140.6 8.941.0 11.9+1.3 9.241.7 13.2+1.3

9.440.8 9.8£1.6 14.8£0.9 10.0£1.9 15.3%1.0
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KRR, (2) MFE &M T, NSR, [t NSR, A
AR A 43 2 15 . 3 T LB A oA S 6 AR 0l 4 h
AEAEME P AN 43 P15 ol 8 14 B8 IR
NSR. FIHH e 7 ek KRB 11 3l B 1) e s AR, 0855
MR e, T EAT A Y 3 S A DR L ]
UL, NSR, 3 BAT B 5 i 5 e 1

3.3.2 UCI ¥ %  UCIEHE 4 Er 9 HL g
o) BRI AL 28 2% ) B i R AR AR SC
PEHCT Ho BB iE 42 Aust Al Heart, 30204 i
F& AL T NSR A9 A5 25 %058 B 0k R H A A% 52 2
WEBr 2 ) LA X WA B B AT T SRR
LR 3G T S TR IE N R RR I LR 2
. NFR 3 ONHMERS 5O R 5 A A R S 5
AR 2538 . (1) AR A 254 7 NSR, #il NSR,
B 1'-graph, KNN Al LNP 8y H A7 5 A% 19 4
FKEBR, (O ZBARE DM 55 s, &
BBk NSR, H NSR, B A H AR AY 4 JE 45 1R K.

k3 UCIHEELWFEE,REHRE
Tab. 3 Semi-supervised classification error rates for

UCI dataset

R/ %

' -graph LNP KNN

NSR; NSR;

50% 25.642.6 26.4+2.8 27.5+2.1 28.84+1.9 30.2+1.8
Aust 60% 24.242.8 25.1+2.6 26.442.6 27.6+1.4 29.31+2.4
80% 22.443.5 23.4%3.0 24.3+3.2 25.643.5 28.7+3.8

50% 25.643.8 27.0%2.7 29.8+3.3 31.3%3.5 34.0+3.4
Heart 60% 24.443.7 26.0£3.7 28.6+3.5 30.143.7 32.8+4.2
80% 22.146.3 23.8%4.6 26.1+5.7 28.345.4 31.3+6.1

3.3.3 X AHHEE NP HRA SR T
2T NSR bR 2 B0 Sk 7E 2 W B 5 ) b iy 1k
AE ARSI R A T TDT A 2R BG4E . % 4 4
‘T NSR,.NSR,. l'-graph, LNP Il }z KNN %
P S LA . R ] LA i a5 R A
GRS A R R L UCT B 4 E i sc i 45 1 A
JAN TR (DFEA A 20T NSR, B3E7E TDT %L
e It I'-graph , KNN Fl LNP 5% BA H A%
oy IR R (2) AEM IR S5 1 T, B B Rk
NSR, FbH A 4 FpoE 2 0 0 R E IR R EE 5. 7
H NSR. 1 REH 25 19 It R — 5 T 7 T SCAS B8 4
LT AN EAEME TS 5 ) — 5 I A8 T SCAR B 4
FEAREAE A Sk 5k 2 i 55 19 - NSR. 5k R H & 37

PR RS HSRASER T ey S0 R R A a0 3 A
PRI AR B RE A L™ 2 T AR R A A

k4 XKRBFEELHFREEL)EERE
Tab. 4 Semi-supervised classification error rates for

text dataset

R/ 2

NSR., NSR; I'-graph LNP KNN

50% 30.44+2.9 17.742.7 18.1£2.7 18.3+2.2 24.143.0
TDT60 60% 27.343.3 15.2+2.8 16.1+2.7 16.442.5 22.9+2.7
80% 23.5+4.0 12.343.1 13.0£3.3 13.943.1 19.844.0

50% 24.742.0 14.2+1.6 15.0+£1.6 15.04+1.7 18.4+1.7
TDT100 60% 22.54+1.8 12.9£2.0 13.6+1.9 14.0+1.7 16.8+2.0
80% 18.943.0 9.8%2.1 11.2+2.4 11.942.3 16.1+2.9

3.4 Rtk b

NSR, .NSR,, LNP DI ¢ I'-graph 3% 45 G
BRASREAR 2 0] 10 s 5 4t ). O TR 5T S 00 v 452
B A D) B A S W A A 25 5 IR 2 R IR, A
SCiE— ARG T 3K JURR B 1 45 B A 1 A 1Y
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AR O JE A E R A B R RN R
WCHRAEMER P ERE R
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= > Iwd ol
n.i-

Hodr Wi, ) FRAEN R WIS i 17, i 5 K
BLPER 0 20T DU RS B T R AR 1 48
RSB E. B LS T SR 5 RhbR s Bl
SLIRAESIT SR 6 A Bds 5 A 0 &L Y i B
P NE R MEE 1 (DKNN Bl FRAT
] 52 B AR k=20, 7E 6 RIS L 1 JE
A AEHBSE 20. (2)NSR, FI NSR, & 1 EwRME
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Fig. 1 The sparsity of different algorithms
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comparison of block pivoting and interior-point

Label propagation algorithm

based on nonnegative sparse representation

YANG Nan-hai*', SANG Yuan-yuan’, HE Ran’, WANG Xiu-kun'?

(1. School of Software Technology, Dalian University of Technology, Dalian 116620, China;

2. School of Computer Science and Technology . Dalian University of Technology. Dalian 116024, China )

Abstract: A novel label propagation algorithm for semi-supervised learning based on nonnegative
sparse representation(NSR) is presented. Firstly, this algorithm derives a sparse probability graph
(SPG) from nonnegative weight coefficients which are computed by nonnegative sparse representation
algorithm. The weights of SPG naturally reveal the clustering relationship of labeled samples and
unlabeled samples, meanwhile avoid the adjacency selection and parameter setting process in
traditional semi-supervised learning algorithm. Then, the labels of unlabeled samples are propagated
until convergence to obtain all the labels of samples. Extensive experimental results on face
recognition, object recognition, UCI machine learning and TDT text datasets show that label
propagation algorithm based on NSR achieves the lower error rate as compared with the standard label

propagation algorithm.

Key words: nonnegative sparse representation; semi-supervised learning; sparse probability graph;

clustering relationship;label propagation



