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Simulation Method of Road Excitation in Time
Domain Using Filtered White Noise and
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Abstract: In order to simulate road excitation in time domain
appropriately, an analysis was first made on the road
excitation in frequency domain based on power spectral
density (PSD) of road excitation in spatial frequency. Then a
numerical simulation method of road excitation in time domain
was derived using filtered white noise. Based on a road
excitation simulation in time domain with the filtered white
noise method, the sampling frequency of white noise was
proposed to be adjusted to the change of the vehicle speed. By
analyzing PSD of the generated road excitation in spatial

frequency, the generated road excitation in time domain was
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verified. A comparative study of the road excitation in time
domain, and the spectrum as well as the PSD of the road
excitations in spatial frequency generated by changing vehicle
speed only and that by changing vehicle speed together with
the adjusted sampling frequency of white noise show that the
method with the standard

classification. A quarter car suspension dynamic performance

latter agrees well road
was simulated with the road excitations generated by different
methods, the system response accuracies were compared and
analyzed, and thus the importance of the proposed method was

validated.

Key words: road surface roughness; road excitation in time

domain; filtered white noise; dynamic analysis of suspension
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Tab.1 8-level-classification of road roughness
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A 8 16 32 3.81
B 32 64 128 7.61
C 128 256 512 15. 23
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Fig.1 Diagram of road roughness classification®
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time domain
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Fig.12 1/4 car model
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Tab.2 Parameters of a 1/4 car model

R SH e
1/4 5 R m,/kg 450
ETIRE me/kg 50
BIERE ky/N » m1 28 000
B ¢o/Nes m! 2 000
BRI A/N e m™1 192 000
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Tab.3 Methodl:simulation results of suspension

performance in different speed conditions

E®/mes? 1 5 20 40

ow2/(mes72) 0,267 0. 596 1.192 1. 686
ofd/mm 2.513 5.619 11.25 15. 89
ory/c/N 173. 8 388. 6 777.2 1099

F4 FEZFAEETEEMERFEER
Tab.4 Method2;Simulation results of suspension

performance in different speed conditions

FH/mes! 1 5 20 40

os2/(m+s7%) 0,267 0. 596 1.185 1. 652
ofd/mm 2.513 5. 615 11.1 15. 2
ora/c/N 173.8 388. 6 775. 9 1090

x=5 AEZTEAEETERERHELER
Tab.5 Method3;Simulation results of suspension

performance in different speed conditions

EH/mes! 1 5 20 40

ow/(mes72) 0,184 0. 580 1,196 1. 686
ofa/mm 2. 303 5.593 11.16 15. 56
ory/c/N 85.8 358.4 797, 7 1143
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Tab.6 Suspension performance difference in percentage comparison of Method 1 and Method 2 with Method 3

FE—SITE=BRIERMNIRE/ Y

FE_STE =BT RHNRE/ Y

/w5 1 5 20 40 1 5 20 40
o 45.11 2.76 —0.33 0. 00 45. 11 2. 76 —0.92 —2.02
o 9.12 0. 46 0.81 2.12 9.12 0. 39 —0.54 —2.31
oG 102. 56 8.43 —2.57 —3.85 102. 56 8,43 —2.73 —4.64
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Fig.13 Calculation process of RMS of body acceleration
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