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Wind Speed Time Series Simulation of Wind-driven
Generator Based on Translation Model

SUN Mingtao', ZHU Zili', XIAO Qing’, PENG Jiaxing’
(1. School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China;
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Abstract; The wind speed is a time series with strong non-normality. When fitting historical wind speed
observation samples, it is difficult to give consideration to both non-normality and autocorrelation; especially,
when the autocorrelation function has a strong oscillation, the fitting accuracy of existing methods is not high. In
this paper, a translation model is used to simulate wind speed time series, whereby the fitting of the probability
distribution function and the autocorrelation function are decoupled into two independent parts. Firstly, the
quantile and raw moment are employed to extract statistical information of wind speed samples, and Tadikamalla
distribution is introduced to recover the cumulative distribution function and quantile function of wind speed.
Then, based on marginal transformation, wind speed samples are mapped to standard normal space, where a
finite cosine series sum is proposed to fit the autocorrelation function of samples. Finally, a trigonometric series
expansion is developed to generate samples of a Gaussian time series, which is transformed to samples of wind

speed time series by translation model. A fitting test is performed on three sets of wind speed observation
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samples, and the results of case study demonstrate the effectiveness and accuracy of the proposed method.

Keywords: wind speed time series; translation model; Tadikamalla distribution; autocorrelation function
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