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Safe Semi-supervised Classification Algorithm for High Dimensional Data
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Abstract: In the semi-supervised learning process, the performance of the classiﬂer is.often degraded and unstable due to
the random selection of unlabeled samples. At the same time, the petformance of the traditional semi-supervised learning
algorithm is not sufficient for the classification problem of high-‘diinensional data containing only a small number of
labeled samples. In order to solve these problems, this study proposes a safe semi-supervised learning algorithm S3LSE,
which combines stochastic subspace tv‘echnology' with ensemble technology from the perspective of exploring data sample
space and feature space. Firstly, SSLSE decomposes the high-dimensional data set into B feature subsets using random
subspace technique,land optimizes each feature subset according to the implicit information among the samples to form B
optimal feature subsets. Then, each optimal feature subset is sampled to form G sample subsets, and a safe sample
marking method is used in each sample subset. The learning algorithm generates G classifiers and integrates G classifiers,
and then integrates B classifiers generated by B optimal feature subsets to realize the classification of high-dimensional

data. Finally, a high dimensional data set is used to simulate semi-supervised learning and the experiment result shows
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that the algorithm has better performance.
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Dermatology 358 34 6

Faults 1941 27 7

Iris 150 4 3

LSVT 126 . 310 2
RobotExecutiond 17 L L 90 3
Segment " 2310 ~ 19 7
Semeion 1593 256 10
VehicleSihouettes 846 18 4

T A S B o i MHCH R T A I, E BN
accuracy FESHANENFILFIEREEN FRAR, 3E1T 30 1K
SR SRAPIAME, VRO A SCIR I RE S G A U
TR R B ZE A, SeE B SRR A Rtk FE T Bk
PUAS R &, Al K (12) 72 X Accuracy:

TP+TN
TN+FN+TP+FP

SEIG FH Iy N VLR = KT Ak

SEEG — BOUEHRE AR B SRR AL B v 4R U 1
AR, B e S B, A 48 e B R A
% (Co-Forest, Tri-training, PSEMISE\L) FASCHR H
Sl B 2 5T $1 9 S3LSE 4 BIANTR R 4RACE, L JLR
HEMERS T L)

Sz = 8 VR AT 22 16 4 b R E PR A B A
LIS FFREAT, 5 — R SEIR AN FTRHESRAL SR, B
Bt BEHLF 2% 1) B 72 A B RE A AT e I 2 ), i
SRR 7 e AR 1 2 R AR 28 B T Fh SIS A0 A AR AE
M 2008 B AL T~ 25 1) 46 7 A O e 3k AT AL, T8 R
BARHFET4E, RSB U AE T AR TP b AT B >, it
SR I v R B Y 23 SR IR . e Jim, xoF L ol SEE 58 Y
gER.

eI = B UEA SO 22 e BE R AR IC TS
R R B I S, 5 I R T UL
3.3 KEERRIN
331 SRS R Ko

AR SIS AR ORADL A i S IR R R, A 4 o
LR FIE (Co-Forest, Tri-training, PSEMISEL) FlAx 3
$E 1 ) S3LSE 43 il Ak B v 4 4, skgm 45 Rk 2
Fis.

Accuracy = x100%  (12)

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20194F 55284 55 5

http://www.c-s-a.org.cn

i H AR SN A

R 2 HEHIE (Accuracy) X LR

HAR AR 2R Co-Forest Tri-training PSEMISEL % S3LSE
Biodeg 0.7118+0.0214 0.7225+0.0365 0.7737+0.0274 0.7821+0.0128
Cleanl 0.6213+0.0322 0.6330+0.0245 0.6854+0.0327 0.6938+0.0243
Cnae9 0.6815+0.0631 0.6634+0.0312 0.7262+0.0265 0.731420.0312
CTG 0.71410.0223 0.7023+0.0155 0.7506+0.0323 0.7578+0.0241
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Cnae9 (0.7404+0.0225)/42  (0.7314+0.0312)/22
CTG (0.7592+0.0584)/28  (0.7621+0.0241)/15
Dermatology (0.9140+0.0129)/24  (0.9145+0.0325)/16
Faults (0.6780+0.0315)/41  (0.6779+0.0224)/28
Iris (0.9021+0.0554)/25  (0.9133+0.0422)/17
LSVT (0.7020+0.0218)/24  (0.7021+0.0184)/16
RobotExecution4  (0.7700+0.0278)/29  (0.7898+0.0763)/16
Segment (0.9348+0.0520)/37  (0.9343+0.0212)/20
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H g S3VM B S3LSE
Biodeg 0.7214+0.0353 0.7821+0.0128
Cleanl 0.6425+0.0365 0.6938+0.0243
Cnae9 0.7084+0.0532 0.7314+0.0312
CTG 0.7424+0.0322 0.7578+0.0241
Dermatology 0.9057+0.0325 0.9145+0.0325
Faults 0.6657+0.0342 0.6778+0.0224
Iris 0.8842+0.0345 0.9013+0.0422
LSVT 0.6833+0.0341 0.7021+0.0484
RobotExecution4 0.7371+0.0534 0.7698+0.0763
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