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Abstract: Considering the time-delay characteristics of input-output systems, a GDM(1,2) model is es-
tablished. Combining the cubic spline interpolation with the particle swarm optimization(PSO), the pa-
rameters [a.b,7] of the model are obtained by the intelligent optimization algorithm. Compared with
the traditional method in which the grey relational model is used to estimate the time-delay r before sol-
ving the grey prediction model, this method can avoid the error transfer in the process of solving param-
eters and remove the limitation that time-delay ¢ must be an integer, which is more fit to the actual.
Then parameters are substituted into time response formula to conclude the solution of the model. Fi-
nally, last the model is applied to the prediction of highway passenger turnover in China. Result shows
that the model has high accuracy in input-output systems with time-delay characteristics.
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Tab.1 Raw data of highway construction investment in fixed assets and passenger turnover of China in 1999—2012
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Tab.2 GDM(1,2) model simulation result of

passenger turnover in 2006—2012
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