1% F£7H 2 B8 it E M5 M A
Vol.11 No.7

2021 £ 7 A

Intelligent Computer and Applications Jul. 2021

XEHS: 2095-2163(2021)07-0024-08 HESES: TP181

BAREGEXSHEZENRRESIN

kM, RFE, & £, FTEE
(BIEI K= HEHSEEFE, &8 230009)

W E. ST AR ST A AR LM B R A RN B B R AR B () R, AR SCHR T — S AR )3 A BR 2% 2 Bl ( On-
line Sequential Extreme Learning Machine, OS—-ELM ) I8t #F 55 1k —AF AR e 1 Ak AN icd 70 ik BEAR, BR 2% 2] 1. (PDC-ELM) , PDC
—ELM B X AP EAS BT 43 B A AR SR PR R BGHAT AL 3, 45 e AR B R PE AT A0 R RRAE T A 38U A B A 4 R
PELRINUTAR B2 2 WL OS-ELM) £ETHR Z BT 3 2850 447 T b 38, B 25 Rl 3 B840 4 vh 25 4R A —AF A FRAE A 28 -0
TR SEI PR A AR S A B i R AE AR 4, ROOD T IR X LR B, SE90 3R W, A8 L T A IR A H
AL M A RN B TRUAL B () A PR 2 ST AU S H 3000 e 2 A5 BUAR R 38 T, 1153 B [t 5 BRI

KEI : WIRFIHL; BRE 22, 88, SCRrm el

Extreme learning machine for sample linearization and data deduplication
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MR SRS A

(School of Computer Science and Information Engineering, Hefei University of Technology, Hefei 230009, China)

[ Abstract] For the problem of nonlinear data samples and duplicate data in multi—label classification, this paper proposes an
improved algorithm based on Online Sequential Extreme Learning Machine ( OS — ELM ) for sample linearization and data
preprocessing extreme learning machine (PDC-ELM ).The PDC-ELM algorithm first uses the kernel function to process the linearly
inseparable data samples, so that the data samples have linearly separable characteristics.For the processed data samples, the Online
Sequential Extreme Learning Machine (OS-ELM) is used to preprocess the classified data before calculation. That is, different
feature labels from the training and test data sets are searched and saved in the class labels, the newly generated label group in the
experiment will not have repeated feature labels, which greatly reduces the number of training comparisons. Experimental results
show that compared with other extreme learning machine models without sample linearization and data preprocessing, the calculation
accuracy is significantly improved and the calculation time is also reduced.
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Tab. 1 The average accuracy ( %) +standard deviation with different number of hidden neurons on the abalone dataset
LR 19 i A SVM ELM L21-ELM 0S-ELM PDC-ELM
100 60.02+1.66 50.12+1.35 51.01+1.27 51.12+2.96 51.93+2.26
200 60.02+1.66 50.51+0.57 51.99+1.74 50.51+1.99 52.81+2.72
300 60.02+1.66 50.73+0.90 52.31+1.65 51.73+2.35 53.20+2.04
400 60.02+1.66 46.76+0.77 57.45+1.98 47.76+2.63 58.37+2.00
500 60.02+1.66 45.65+0.70 57.66+1.73 46.65+2.05 58.98+1.64
600 60.02+1.66 46.09+0.59 50.23+1.96 49.09+2.54 59.39+1.79
700 60.02+1.66 46.65+1.72 40.11+1.14 47.66+1.53 59.95+1.06
800 60.02+1.66 50.42+1.05 30.26+1.04 51.42+2.03 60.33+1.12
900 60.02+1.66 46.97+1.74 20.11x1.65 47.97+1.85 60.87+1.14
1 000 60.02+1.66 47.76+1.47 16.55+0.52 48.78+2.55 62.46+1.61

F2 FHEWE(%)iris HiIEE L ARHERBET RWREE
Tab. 2 The average accuracy ( %) +standard deviation with different number of hidden neurons on the iris dataset
B = 9 i AL SVM ELM 121-ELM 0S-ELM PDC-ELM
100 98.32+0.43 95.41+3.45 95.21+3.94 95.32+3.88 95.44+3.76
200 98.32+0.43 97.68+3.80 97.34+3.32 97.53+3.24 97.41+3.44
300 98.32+0.43 97.79+2.95 97.76+3.23 97.91+3.35 97.85+3.24
400 98.32+0.43 98.12+2.02 97.81+3.10 97.76+3.39 98.18+3.09
500 98.32+0.43 97.91+3.25 98.01+3.36 98.06+3.26 98.12+2.27
600 98.32+0.43 98.15+3.28 97.99+3.24 97.82+3.16 98.18+2.01
700 98.32+0.43 98.21+2.20 98.07+3.10 97.94+3.05 98.26+2.11
800 98.32+0.43 99.59+0.48 98.87+1.98 99.47+0.44 99.76+0.33
900 98.32+0.43 99.53+0.44 99.01+1.45 99.59+0.42 99.76+0.32
1 000 98.32+0.43 99.65+0.54 99.16+0.44 99.35+0.33 99.71+0.42
F*3 THEHE(%)tyeast HIEE L ARHERBET AMNIRAE
Tab. 3 The average accuracy ( %) +standard deviation with different number of hidden neurons on the yeast dataset

R 19 i A SVM ELM L21-ELM 0S-ELM PDC-ELM
100 79.46+2.01 71.75+1.38 69.55+0.75 70.56+1.33 70.04+1.55
200 79.46+2.01 72.89+1.65 70.19+1.17 71.75+1.51 72.92+1.44
300 79.46+2.01 71.28+1.69 72.67+1.10 69.40+1.22 73.15+1.01
400 79.46+2.01 69.17+1.48 74.78+1.06 65.70+1.17 76.38+1.54
500 79.46+2.01 59.56+1.58 76.83+1.01 56.77+0.99 79.33+1.67
600 79.46+2.01 57.91+0.98 59.66+2.10 54.17+1.19 78.56+0.89
700 79.46+2.01 56.60+0.74 40.35+0.89 53.13+1.43 80.69+0.65
800 79.46+2.01 55.59+1.57 30.13+0.56 57.29+0.88 79.50+0.57
900 79.46+2.01 54.53+1.66 20.34+0.67 56.25+0.46 79.58+0.44
1 000 79.46+2.01 55.65+1.83 17.26+1.02 54.77+1.02 79.71+0.37
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Tab. 4 The average accuracy ( %) +standard deviation with different number of hidden neurons on the wine dataset

I )2 9 SVM ELM 121-ELM 0S-ELM PDC-ELM
100 67.12+1.01 52.66+1.85 55.78+1.15 52.86+1.96 62.64+1.49
200 67.12+1.01 53.30=1.62 57.89+1.35 53.85+2.24 61.5421.27
300 67.1221.01 55.28+1.71 59.3421.67 57.25+1.64 63.86+1.85
400 67.12+1.01 59.17+0.89 60.66+1.37 59.34+2.05 61.65+1.07
500 67.12+1.01 55.56+1.52 63.32+1.44 50.55+1.49 66.04+1.28
600 67.1221.01 49.91+1.05 64.0120.98 54.17+1.69 67.45+1.64
700 67.1221.01 45.6021.47 50.1120.67 46.26+2.07 67.1422.07
800 67.12+1.01 42.59+1.90 40.52+0.41 43.69+1.01 67.25+0.82
900 67.1221.01 44.53+1.95 30.0120.26 50.4421.45 67.96+1.63
1000 67.1221.01 45.652.05 19.23+1.24 49.15+0.83 67.8620.44
x5 E1000 MEHEETAT 4N EBEENEMNIER
100 Tab. 5 The time - consuming comparison on four datasets with
0.99 1 000 neurons s
BREA4FR  SVM ELM  121-ELM  OS-ELM PDC-ELM
g %8 iris 0.70  0.07 3.12 0.15 0.09
E 0.97 abalone 245  0.68 3.89 0.46 0.37
wine 297 047 4.76 0.41 0.33
0.96 W2 4
- yeast 320 034 4.81 0.56 0.45
95, m w0 w0 w0 10w AUBITE I RS LTS,
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Fig. 1 The classification accuracy based on the number of hidden

nodes in different data sets
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