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Fig. 1 Half car model
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Table 1 Symbols of vehicle parameters
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Table 2 Values of vehicle parameters
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3.2 BEEIRBEN

258 — B O MU BE B0 T T OO 4
AR R, B S O R a] LA A OO P B R
SO B s THT A A - BE L AR BIF SR T = A KOs
TEASLALLHS THT A AN SF BE L 32007 15 A T A IE 52 0 B
oK 2R A i) HLRE B2 i % 1 H R 2k 5t R
(13), =5 [A] b g s W T 8 B an 151 2 s

N

r(r):Zakcos(Znnkx +o,) (13

k=1

K a, BN =ZARBNRE o, =4G, () An
@, e T B AL A= i T S8 A [0. 21 ] Y
YIS A s N RoREL KRB B8 G, (ng)
718 B THT ANV B Y 28 50, O IR R i T G B R RS -
FEW G, (ny) Row BT ALF D) K%, HRIKA N
G,(n,)=G,(ny) » (n,/n,)""; n, FT/NSZo3 Al i
BB E B 0. Lm 5 ny, RS RIBUR, TH5 7
Bk n,=n,+kAn JHP An=,—n,)/N+ ,n,
Hln, 5300 R 7R B TR S T8 0 B BR AR R, AR 3¢
BB ER N B A FERM G, (n) =64 X
10 m® AR 0, = 1. 4142m "\, = 0.0221m ',

HI 3R 5 VR TS BT B A TS P BE N R 2
71N+ B THD 5 AT 0 422 fioh 52 78 B AR an 8] 3 T

0.02

0

|
g
I3
s}

YA ALFS (m)

0 100 200 300 400 500 600 700 800 900 1000
BT E (m)

B2 BT BT K

Fig. 2 Road cross-sectional shape
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Table 3 Identification results and errors of vehicle parameters
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5 Hp HAL WHIME 1%
m, kg 1000 1001 0.1%
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¢y N«s/m 4000 4638 15.9%
c, Ne«s/m 4000 3465 13.4%
k. N/m 200000 19100 0.4%
k., N/m 200000 193725 3.1%
k. N/m 300000 274275 8.6%
k,, N/m 300000 313075 4.4%
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Fig. 8 Identification results at different pavement service abilities
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Vehicle Parameter Identification
Method Based on Road Excitation

AN Xinhao, HOU Jilin”

(Dalian University of Technology,Dalian 116023, China)

Abstract: Accurate vehicle physical parameters play an important role in the use of vehicle vibration infor-
mation. A method to identify vehicle parameters based on road excitation is proposed. Firstly,the frequency
response function of vehicle acceleration response with respect to road displacement excitation is derived
based on the contact conditions for the displacement between vehicle tires and road,and the relationship be-
tween frequency response function, vehicle acceleration response and road cross-section shape in the fre-
quency domain is established. Then, the objective function is established using the frequency response of
the road surface, and the physical parameters of the vehicle are identified using the interior point
method. Finally,numerical simulation is performed and the physical parameters of the vehicle model are
successfully identified. The results show that the method can effectively identify the physical parameters of
vehicles.
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