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Abstract

In this paper, we develop an ELM(Extreme Leamning Machine) based short-term water demand prediction
algorithm which solves overfitting problem of MLP(Multi Layer Perceptron) and has quick training time. To
show effectiveness of proposed method, we analyzed time series data collected in A water treatment plant at
Chung-Nam province during 2007 ~2008 years and used the selected data for the verification of developed
algorithm. According to the experimental results, MLP model showed 5.82[%], but the proposed ELM based
model showed 561[%] with respect to MAPE, respectively. Also, MLP model needed 757s training time, but
ELM based model was 0.09s. Therefore, the proposed ELM based short-term water demand prediction model
can be used to operate the water treatment plant effectively.
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Table 1. Correlation analysis

TE 2007 2008 | 2007 ~2008

4 -0.027 0157 0.064

= 0015 -0.062 -0018

Al 0372 0.344 0.3%
dErel -0.038 -0.066 -0.062
AdEetd 0.04 0.240 0.146
71 & 0.250 0491 0.369
T -0416 -0.248 -0.328
o 0.102 0.004 0.050
=% 0.238 0.189 0.219
71 -0113 -0.296 -0.200
B 0.000 0.046 0.010
1A 7 0870 0.863 0870
2A1A 0691 0683 0692
AR 0523 0526 0529
4 A 0367 0.383 0381
AR 0.226 0.260 0.250
6A12k 0.109 0.157 0.141
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Table 2. Experimental result

MAPE [%] MAE
Training | Testing | Training | testing
MLP 6.055 5820 | 319.731 | 323.766
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ELM 5713 5615 | 300.116 | 309.700
(34) +0.022 | +0.030 | +1.326 | +2213
6.586 6.603 | 348.398 | 367.017
+0.110 | +0.141 | +6.302 | +8.817
EI-ELM | 6.047 6.011 | 320.608 | 334.537
(k=10) 10175 | +0.241 | £10.708 | +15.073
EI-ELM | 6.020 5870 | 317421 | 324.746
(k=20) +0.209 | +0.208 | £10.658 | +11.364
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Table 3. Training time
=l © (second)

Algorithm Time(s)
MLP(10) 7.5753
ELM(34) 0.0938
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EI-ELM(k=20) 39.8331
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