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Semi-supervised fuzzy learning strategy by using a way of
partitioning the outlier instances

Song Xiaoning'”, Yang Jingyu’, Yang Xibei'?
1. School of Computer Science & Engineering, Jiangsu University of Science & Technology, Zhenjiang 212003, China;
2. Post-Doctoral Research Center, Jiangsu Sunboon Information Technology Co. , Lid, Wuxi 214072, China;
3. School of Computer Science & Technology, Nanjing University of Science & Technology, Nanjing 210094, China

Abstract: In this paper, a semi-supervised fuzzy learning algorithm based on the partitioning of the outlier feature space is
presented. First, a reformative fuzzy LDA algorithm using a relaxed normalized condition is proposed to achieve the distri-
bution information of each sample represented by a fuzzy membership degree, which is incorporated into the redefinition of
the scatter matrices. Moreover, we approach the problem of parameter estimation by considering the formulation of the
Hopfield neural network. Using this method, the first key step of the fuzzy classification is addressed. Second, considering
the negative influences from the outlier instances, we separate the outliers from the whole feature space by means of the dis-
tribution information of each sample. The strength of the technique is that it successfully uses the improved fuzzy supervised
algorithm as a feature extraction tool, while quantifying those factors that exert influence ons the outlier class assignment,
by means of the fuzzy semi-supervised method. Extensive experimental studies conducted on the NUST603, ORL, XM2VTS
and FERET face image databases show that the effectiveness of the proposed fuzzy integrated algorithm.

Key words: feature extraction; fuzzy discriminant analysis; outlier samples; semi-supervised learning; image recognition
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Fig. 1 Some normalized images from the NUST603 database
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Table 1 The average recognition rate of each method

varies with number of training samples per individual
on the NUST603 face image database

/%
. I
FEAEL
Fisherface D-LDA C-LDA  R-DA KL E
3 97.46 97.81 98.01 97.92 98.59
4 98.23 98.12 98.42 98.29 98.96
5 98. 65 98.65 98.94 98.76 99.38
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Fig.2 Some normalized images from the ORL face database

S AR RN 2R AL AL A AR TR Y
YILAEARAECT B4 10 ORI A, 7531 10 1k
ANEBHRE T IME ., AR5 N A28 G F G
BEHLIEL 0(60 = 3,4,5) DFEARL I GFEARLE , [F
Bt T A AR AR AR AR A, 28 0o RRAE 2 U 1
BRI kAR AR oy, b kI3, &
2 & Fisherface .D-LDA .C-LDA _R-DA 5430 )73
PUINMERE FL A, S B0 25 R B/R T 25957 10 AN
SEIREE T RIE

FRESCHRL 1 ] () WF 58 W] %00, Fisherface 535047
ORI R A% — 8 B2 B 1 AR T AR i 24 25 1) 1 FH 4K
LB 1R 2 SR EE T LA A SO
P BETE RS AR 2 N 00 T HA A AR
TEFH I 72 o
3.3 XM2VTS ABSEIEE

SR H] XM2VTS A B0H0 P A Sy S5 36 18 900 3K

x2 ARYEFBIIGHEEARLE ORL LiRANERELE
Table 2 The average recognition rate of each method
varies with number of training samples per individual

on the ORL face image database
/%

>, N ﬁ%
FEAEL
Fisherface D-LDA C-LDA R-DA AKX i
3 86.99 88.26 88.89 88.77 89.36
4 90.52 90.97 91.87 91.89 92.39
5 92.48 92.92 94.46 94.36 95.12
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Fig.3 Some normalized images from the XM2VTS database
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Fig.4 The recognition rate of various methods versus the

number of classes on the XM2VTS face image database
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Fig.5 Some normalized images from the FERET database
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Table 3 The average recognition rate of each method

on the FERET face image database

Fisherface D-LDA C-LDA R-DA A

B /%  83.13 83.79 85.38 84.50  86.27
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Fig.6 The recognition rate of various methods versus the

number of classes on the FERET face image database
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