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Fig. 1 Example of density peak clustering correction sample
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Fig. 2 Clustering result of "double turning point" method
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6T FH It 1 % 0 R 2R A8 TR I FE AR AR 5
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1) A RIIZR 8 3 (Co-training, CT) .,

2) FeFCHRE3JHE Ay 25 &2 B 2R AImAL KNN 4 B [F] Il 25 J5 3 (Co-training method combined semi-
supervised clustering and weighted K-nearest neighbor, CTSMCKNN)

3) TEFRME PRI 2R 09 B Al 51 A DPC S5k 2 9 45 6 % B2 04 1 2R 28 09 B3 [m] Il 2k J5 ¥ (Co-training method
combined with density peak clustering, CTDPC),

1) GEA FEBhE ) Mg EEE(E B 2500 T R I 458 321 (Co-training algorithm combined with active learning
and density peak clustering, CTALDPC),
2.1 BI\MEMLLSHILE

R Y ORUE S 5 1 T S Rl AT A2 SO TR R DRV Y A S UMEAR R L SR 50 WL 1Y T (B AR
e 2 A5 5R ITA BEk AE FA 3R DL 0T Sy TS WL BT 0 B A S A . DA AR v BB AL 1B BB 90 20 B FE A 48 B B i A
HTHRCHEALE U, KRR RV CVE AR ICEARSE L, MR S HAAR B E T, A KNN i 463
SHBLE N 5B I R BITIE B . =2, B AR FE M AR ICAE AL w= 30, FFAE TTMRBE B H 1 =0. 95,

S B e AR R ] UCT B8 PR i 9 AU 4R IR Al iR 3 1,

F 1 UCI #IE&E# &
Tab.1 UCI dataset description

LU S PN TTHR PIES PR S PN TUHR P S
Banknote Authentication 1372 4 2 Eegeyestaage 14 980 15 2
Abalone 4177 8 3 Breast Cancer 699 10 2
Contraceptive 1473 9 3 Spectf Heart 267 44 2
Wine 178 13 3 Connectionist Bench 208 60 2
Liver Disorders 345 6 2
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ARV N T PG SR A AR LR AR B B0 BRI PERE R B, R 2 4 TR A AR IS AR AS L B
1026, PIRL I 73 2% by Ly B 23 2R IEAA 3, 36 3 W45 1T T IR & 3 2R 4 1 0 R IE A 6

3% 2 TN 7E 24 % Connectionist BenchBanknote,Contraceptive £l Spectf Heart b, 2% S8 (1 7 S 40
K5 26 de B X & T X5 L33 4E . 7E Wine, Liver Disorders 1 Breast Cancer iX 3 D& b A7 — DL R 4338
fr PR RE SR T X LB M 3 b — D AR R M E S A K. R T WPCA Ab BRI 75 (9 A7 R 28 AR £
e J5 0B 78 53 75 TR BN B — AERRAE AR 20 8 R b A B 00 22 A5 B DA SR B R A [ i S A L T AR A T AR R T
Wi 2 B0 140 25 0 4 2, — 5 T RE /N R T 20 B R 5 ) A MR A AE R B — O T A G B AR IR 2 2 R 4 31 7 A B
DA G 3t 2 #E D R . ZE AR 3 AN B 4R b AR SO i SR AN S e, BRI T BB AE T 2400 I A bm g FE AR
B I Al e /Iy 3 v SR A RRAE A R B OB 4 AR 25 L S RE B 405 A A0 FIREAS RO MK G &R L O e
AT (4 R0 L 3 BT R e, JU AR B % Abalone R BB W B Bl 5 ¥ 16 A AR ic FEA B py 39 . B R B &
TRRWGE X AR5 2 R3] TIEH]

x2 BAREHEERDIONSAEEEINTENEELFNAENSXERE

Tab. 2 Labeled data is 10% , two views classification accuracy and standard deviation of 5 algorithms on 9 datasets %

CT CTSMCKNN CTDPC CTALDPC AR
SRS
hy hs hy hs hy h, hy h, hy hy

Banknote Authentication 62.166 9 53.249 1 45.6850 48.603 5 64.120 1 48.904 5 59.265 8 59.553 6 75.5927 77.372 8
Abalone 50.413 8 50.983 5 50.3754 51.141 6 50.418 8 51.022 3 50.418 5 51.424 2 32.597 0 34.599 0
Contraceptive 40.559 3 38.663 9 40.852 2 39.658 9 40.350 3 38.162 2 40.153 1 39.253 4 42.549 3 42.5212
Wine 84.346 4 83.823 5 82.516 3 85.065 4 81.549 0 84.594 8 85.613 6 84.270 6 86.039 4 84.039 0
Liver Disorders 51.058 8 51.591 6 51.771 4 52.882 4 50.623 5 51.218 5 50.109 2 49.840 3 53.684 0 51.623 5
Eegeyestaage 48.440 6 48.863 8 48.144 2 48.2109 49.173 6 49.432 6 52.150 2 52.076 8 50.060 0 49.166 2
Breast Cancer 93.231 3 91.630 0 92.921 4 91.759 5 92.008 3 91.190 6 91.554 0 91.663 0 92.047 7 92.849 7
Spectf Heart 47.447 3 46.868 9 59.549 9 59.549 9 56.472 9 62.008 5 35.247 3 36.029 7 65.972 0 63.971 0

Connectionist Bench ~ 56.076 2 58.090 5 57.261 9 60.638 1 59.209 5 55.190 5 51.952 4 56.214 3 55.523 8 55.523 8
T IR 2 7 B A X R A b 5 2R g, T TR

i3 3 Al 40, B BdE 5 Eegeyestaage, Abalone fil Connectionist Bench 7, A SCE L 7E H A 6 NEHEE o
FIEM R & T X WAL . 7E8E 4R Eegeyestaage b A UL Y TR 6B AR TR MR 47 19 CTALDPC 836 . {H
EF HAl 3 DXL, fEBIE4E Abalone |4 X B EEMERE AL T A SCHR i, 1 7E 4048 48 Connectionist
Bench b, & SCHE L IE #2205 T CTALDPC, 3% J2 K 2 2 50008 45 76 A b 0 BE AR 00 /0 i S B T A b e RE AR
SRAT— > BB b, S5 WA A o A A I A 28 0, i 0 A R 2 B2 S 52 1% AR MR R AL TR 3 e AR L B T 2 i)
A S R RE .

R3 BWEERLHN IONHANEEEINBEE LN EHSLERE

Tab.3 Labeled data is 10% ,average classification accuracy of 5 algorithms on 9 datasets %
KGR S CT CTSMCKNN CTDPC CTALDPC AR
Banknote Authentication 57.708 0 47.144 3 56.512 3 59.409 7 76.482 8
Abalone 50. 698 7 50.758 5 50.720 5 50.9213 33.598 5
Contraceptive 39.611 6 40. 255 5 39. 256 3 39.703 3 42.5353
Wine 84.085 0 83.790 8 83.071 9 84.942 1 85.039 2
Liver Disorders 51.325 2 52.326 9 50.921 0 49.974 8 52.653 8
Eegeyestaage 48. 652 2 48.177 6 49.303 1 52.113 5 49.566 1
Breast Cancer 92.430 6 92.340 4 91.599 4 91.608 5 92.448 7
Spectf Heart 47.158 1 56.2350 59.240 7 35.638 5 64.971 5

Connectionist Bench 57.083 3 58.950 0 57.200 0 54.083 3 55.523 8
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A Co-Training Agorithm Based on WPCA and Improved Density Clustering

GONG Xu, LU Jia

(Chongqing Center of Engineering Technology Research on Digital Agriculture Service, College of Computer and

Information Sciences, Chongqing Normal University, Chongqing Normal University, Chongqing 401331, China )
Abstract: [ Purposes]In the co-training algorithm, the noise effect is not considered in view segmentation and inconsistent labeling of
unlabeled samples by two view classifiers. Aimed at the above questions, a co-training algorithm based on weighted principal
component analysis (WPCA) and improved density peak clustering is proposed. [ Methods]Firstly, the WPCA is introduced into
data preprocessing. The weighted coefficient is obtained by linear fitting the dependency between data and the class in initial labeled
samples. Then, the dimension of weighted transformed data is reduced and high contribution features are extracted for view
segmentation. This strategy can filter the noise in view segmentation and key features are evenly divided into two views, so it can
better achieve the synergy of the two classifiers. At the same time, a "double turning point" method is proposed to automatically
select the cluster center in the density peak clustering. Then, the improved density peak clustering is utilized to re-classify the
samples of inconsistent label, which can decline the probability of sample misclassification. [ Findings ] Compared with the
comparison algorithm, the proposed algorithm has better classification accuracy and algorithm stability. [ Conclusions ] Four
experiments on 9 UCI datasets show that the proposed algorithm has a great improvement in classification accuracy and efficiency.

Keywords: co-training; weighted PCA; density peak clustering; “double turning point” method
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