$28 % 54 w45 kR 2013 4 4 H
Vol. 28 No. 4 Control and  Decision Apr. 2013
NEHS: 1001-0920 (2013) 04-0501-05
RS W AN == \d 52
E T I0 31 BR 53 53 4T B & RER 7S ARt (8] B B T
MBI, B4R, EERIR? R BF!
(1. R BT S5iE B IR RE, B3 201804; 2. bl @ E AT B R S A BRA T, ¥ 201103)

B B AR RTS8 ACA) /D IS R AL (LS-SVM), I 15 1017 41 1) 22 25 68 i A sr Tl
FH TCA Al #5000 A% B b R k7 23 (IC), FAS 5 M 75 1) TC J B Al N V) 5 3. R K- 3T ARV (k-NIN) vk /N 1T 254
FRIRABE, 2t —Fofr 7 1) I8 85 1 0 L FAAIG S-S VM N il BRI T 5 K 2 B, I 20 SR04 A 00 (004 T J R . A FH 3
T ICA [f) LS-SVM., it LS-SVM 5 = [a) 45 70 28 B 2% (BP-ANN), S 2 AN I 1) 35 #1 HEAT 0 EL TR0 S . Sy &5 B
AH, HET ICA [ LS-SVM ¥ TGl 1 REAL T35 18 LS-SVM Fil BP-ANN.

FBEIT: ML AT NIRRT k-BiE ARk B/ IS RE I AL

PESES: TP273 NEFRERD: A

Noisy time series prediction using independent component analysis

YANG Zhen-ming', YUE Ji-guang®, WANG Xiao-bao®, XIAO Yun-shi*
(1. College of Electronic and Information Engineering, Tongji University, Shanghai 201804, China; 2. Shanghai
Shentong Rail Transit Research and Consultancy Co Ltd, Shanghai 201103, China. Correspondent: YANG Zhen-

ming, E-mail: yangzhenmingtk @yahoo.com.cn)

Abstract: A least square support vector machine (LS-SVM) based on the independent component analysis(ICA) is proposed
to predict noisy non-stationary time series. ICA is used to estimate the independent components(IC) in the forecasting
variables. After identifying and removing the ICs containing the noise, the rest of the ICs are then used to reconstruct the
forecasting variables which contain less noise. A k-nearest neighbors(k-NN) approach is used to reduce the size of training
dataset and a new distance function is defined. By selecting similar instances in the training dataset, the complexity of
training a LS-SVM is reduced significantly. A boundary constraint component is developed to limit the predicted values to
a reasonable range. The experimental results show that the proposed approach outperforms both traditional LS-SVM and
BP-artificial neural network(BP-ANN) in the prediction performance of several time series.
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