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Abstract: To solve the large-scale online learning problem, this paper proposes a bidimensionally partitioned sequential
regularized extreme learning machine(BP-SRELM). Based on the online sequential extreme learning machine, combining
the divide-and-conquer strategy, the BP-SRELM partitions a high-dimensional hidden layer output matrix into several
small matrices from the aspects of instance dimension and feature dimension, so as to reduce the scale and the complexity
of the problem, and consequently, the execution efficiency of the algorithm for large-scale learning problem is significantly
improved. Meanwhile, the Tikhonov regularization technology is incorporated in the BP-SRELM to further enhance the
stability and the generalization capability of the algorithm in real applications. Experimental results show that the
proposed BP-SRELM can provide better performances in the sense of stability and prediction accuracy with greatly
improved leaning speed than its counterparts, and it can be applied to the online learning and real-time modeling of
large-scale data streams.
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2 1.32e-02 1.31e-02 1.31e-02 1.31e-02 1.31e-02 1.31e-02 1.31e-02
5 1.95e+01 1.32e-02 1.32e-02 1.32e-02 1.32e-02 1.32e-02 1.32e-02
Henon 1.27e-02
10 2.03e+06 1.32e-02 1.32e-02 1.32e-02 1.32e-02 1.32e-02 1.32e-02
20 1.34e-02 1.34e-02 1.34e-02 1.34e-02 1.34e-02 1.34e-02 1.34e-02
50 1.35e-02 1.35e-02 1.35e-02 1.35e-02 1.35e-02 1.35e-02 1.35e-02
1 7.10 6.56 6.87 6.78 6.71 6.89 6.83
2 131.06 6.85 6.95 6.92 6.94 6.89 6.89
5 1.70e+03 7.00 7.09 6.92 6.88 7.00 7.04
Santa Fe 35.32
10 1.90e+04 7.17 7.10 7.13 6.99 7.14 6.92
20 1.12e+09 7.44 7.31 7.32 7.44 7.31 7.25
50 2.57e+04 7.45 7.49 7.55 7.56 7.67 7.58
1 6.29 6.24 6.24 6.25 6.24 6.24 6.25
2 6.48 6.26 6.26 6.26 6.27 6.26 6.26
5 6.98 6.29 6.29 6.29 6.29 6.28 6.28
ESTSP’08 6.29
10 11.05 6.31 6.30 6.30 6.29 6.30 6.30
20 18.69 6.29 6.28 6.30 6.28 6.28 6.29
50 2.03e+03 6.44 6.44 6.45 6.44 6.43 6.43
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P-OSELM BP-SRELM
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N =1 Np=1 Np=10 Np =20 N =50 Ni =100 N =200
4767.64 5298.08 551.51 257.73 116.52 77.04 47.75
1457.69 1581.52 175.55 88.19 44.29 32.34 24.99
281.66 282.74 38.32 24.09 15.69 14.88 16.25
Mackey-Glass 29.77
10 137.81 138.92 24.05 16.41 12.19 13.50 17.95
20 140.56 141.41 26.43 18.86 13.58 16.42 25.05
50 77.35 77.92 54.24 36.60 24.54 29.85 48.98
12342.30 12359.75 1306.80 659.01 289.86 169.66 113.45
3835.95 3849.84 410.81 220.08 105.08 68.18 55.47
630.74 657.24 84.20 52.02 31.94 28.90 34.17
Logistic 53.33
10 309.76 315.21 5043 33.31 23.79 25.92 39.26
20 330.57 330.27 58.05 38.59 27.58 33.08 57.08
50 179.43 172.25 27.97 19.96 55.10 65.30 117.74
5409526  57328.13  5687.48 2942.72 1247.78 743.34 488.07
16366.31 16211.84  1728.25 947.80 449.15 299.25 234.58
2976.35 2978.79 371.63 227.13 130.72 127.32 141.47
Henon 259.60
10 1536.68 1529.31 233.47 148.74 99.21 120.88 163.90
20 1857.23 1836.36 301.07 190.78 123.29 171.63 249.10
50 119531 1171.44 166.14 100.89 283.12 384.82 541.01
1 1800.84 1761.16 193.19 102.05 48.15 30.88 22.84
566.10 552.16 62.92 35.84 19.47 14.32 12.61
97.45 97.54 16.07 11.42 8.58 8.03 8.87
Santa Fe 14.17
10 49.72 49.66 11.15 8.68 7.35 7.63 9.44
20 50.28 50.40 11.93 9.45 7.78 8.54 11.84
50 29.84 29.90 21.56 15.49 11.65 13.12 20.27
1 7285.98 7742.64 837.41 423.11 187.64 110.25 73.64
2 2350.77 2392.61 255.43 136.84 66.53 43.54 35.83
5 408.20 408.14 53.56 33.58 21.06 19.30 22.28
ESTSP’08 33.60
10 199.14 196.75 32.02 21.93 16.16 17.26 25.30
20 204.38 203.16 36.48 25.24 18.48 21.75 36.25

50 111.05 111.89 19.72 14.02 35.76 41.48 74.09
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