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Two IFFT-Based Construction Models of 2D Road Roughness
Considering the Coherence Function of Different Wheel Tracks

WANG Han-ping, ZHANG Zhe, LIAO Xiao-hua
(School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Based on the relationship between auto-power spectrum density (PSD), cross-PSD and Fourier
transform of road roughness of different wheel tracks, the analytic coherence relation of the phase angle
corresponding to inverse Fourier transform (IFT) of road roughness for left and right wheel track in IFFT
method. Through LU decomposition of the PSD matrix of road roughness of different wheel tracks, the
white noise filter transfer function of the road roughness of left and right wheel track, and then two IFFT
models of random road simulation considering the coherence of different wheel tracks. The simulation
results show that the auto-PSD and the coherence function of different wheel tracks had high reliability in
the simulation of 2D road roughness.
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Fig. 1

Simulated road profiles of D-grade road
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Fig. 2 Simulated PSD of road roughness for left and right tracks
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