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Roughness prediction model for artificially roughened channel based on partial least square
and least square support vector machine
GE Sai', ZHAO Tao', WU Si*, WU Y angfeng'
(1. College of Water Conservancy and Civil Engineering, Xinjiang A gricultural University, Urumqi 830052, China;
2. Yellow River Engineering Consulting Co., Ltd, Zhengzhou 450003, China)

Abstract: The factors that affect the roughness of a channel are quite complex, and there is a certain correlation between the fac
tors.In order to obtain a more accurate prediction of the roughness, we used the partial least squares ( PLS) method to analyze
the factors that affect the roughness of artificially roughened channels, and we extracted the important components that affect
the independent variables. Then we established the roughness prediction model for artificially roughened channels based on least
square support vector machine (LSSVM). We used the experimental data of an artificially roughened channel for training and
prediction of the PLS LSSVM model, and compared the prediction results with the prediction results of PLS, LSSVM, and for
mula methods. T he results showed that the mean absolute percentage error (MA PE) of prediction based on PLS LSSVM model
was 1 38% ,and the root mean square error (RMSE) was 2 24x 10™. Its prediction accuracy was better than that of the PLS,
LSSVM, and formula methods. The results showed that the PLS LSSVM model which combines PLS and LSSVM can integrate
the advantages of PLS and LSSVM. PLS LSSVM model can effect ively predict the roughness of artificially roughened channels.
Key words: partial least squares ( PLS) ; least square support vector machine ( LSSVM) ; artificially roughened channel; rouglr

ness; prediction
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Fig.2 Comparison of roughness prediction data

2

Tab.2 Comparison of roughness prediction results

e 7y =X MAPE (%) RMSE
PLS 7. 69 1.10x 103
LSSVM 2.90 4.01x 104
PLS LSSVM 1.38 2.24x 104
AR 4.81 8.39% 104
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Tab.3 Com parison of predidion results based on different variables
TR A MAPE(%) RMSE
AFrhai 1.38 2.24% 104
AFrh 2.72 5.32x 10
Ahai 2.88 5.60x 1074
Ak 5.28 8.91x 1074
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