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Short-term load forecasting based on wavelet transform and support vector machines

YE Chun-zheng, CHANG Xian-rong, GU Wei-guo
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Abstract: This paper presents an improved technique in short-term load forecasting based on discrete wavelet transform (DWT)
and support vector machines (SVM). The DWT splits up load time series into low and high frequency components which are to be
the features for the SVMs. The SVMs which is improved forecast each components by adopting the appropriate parameters, at the
end, all forecasted components are summed up to produce a final forecasted load. The data from an area in Sichuan province is used
to verify ninety-six points load forecasting, the performance of algorithm is compared with that of the SVM without DWT, the

experimental results show that the proposed algorithm can improve the calculation accuracy.
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Fig.1 Discrete wavelet decomposition and reconstruction
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Tab.1 List of input features for different DWT components

2l HAMAE ol
A3 A3(-1)~A3(-7),A3(-1)-1~A3(-7)-1,L(-1), T(0) A3(0)
D3 D3(-1)~D3(-7),D3(-1)-1~D3(-7)-1,L(-1), T(0) D3(0)
D2 D2(-1)~D2(-7),D2(-1)-1~D2(-7)-1,L(-1), T(0) D2(0)
D1 D1(-1)~D1(-7),D1(-1)-1~D1(-7)-1,L(-1), T(0) DL(0)
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Fig.2 WSVM load forecasting model

FESHE, AXKHAMNMERENEHRE
BB bR,

2

K(x,y)= exp(—u) ™

SR SVM [ElVARFHE I 5 BOHATAE X 4

WA B R, 28 C, oMy ImlgEES

HEFXW . A& SEEHBAR/NED BT
e L T N

3 EHaHh

A EIEEAI)IEEHX 2004 F 1
A1 H~2005 % 12 A 31 HHA2XK 96 i (15 min)
FR) 7 s S A O DA R RIR B R 2 R 2005 FEEBF
I 52 S e B R B

&2 2005 FAHEER (W)
Tab.2 Summary of 2005 load data(MW)
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Ju 262.56 629.86 451.61
+ 24381 605.79 451.21
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Tab.3 Mean absolute percentage error(MAPE) from the

WSVM model
N BF T WSVM | SVM
A3 D3 D2 D1
MAPE | 2.11 | 8.38 | 7673 164.2 2.68 3.03
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Fig.3 Comparison of actual and forecasted load from 2 models
on Wednesday August 10,2005
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Fig.6 Comparison of forecasting MAPE in the month of 2005

35 -

g 3
b
g
e 25
e
1 2 3 4 5 6 7 8 9 10 11 12
At

B 7 WSVM 3% 2005 TR A EH9iRE
Fig.7 Forecasting average error in month of 2005 from WSVM
model

& 4 WSVM 3£ 2005 SEFUM B AIRE (W)
Tab.4 Forecasting MSE in month of 2005 from WSVM

model(MW)
A - = = i i A
MSE 25.70 36. 40 24.91 17. 08 22.24 24. 11
R4 + AN h + +— +=
MSE 26. 55 31.84 27.39 33.79 29. 39 16. 87
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