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Abstract

The preview system on active suspensions can obtain road irregularities in front of the vehicle, so
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that the suspension control system can prepare for the oncoming road excitation. In order to im-
prove the adaptability of the preview system on active suspensions to different speeds, also taking
into account the filter effect of tires to pavements, a preview control method of active suspension
is proposed in this paper. The preview control method uses the tire flexible roller contact model
to calculate the effective road input of road irregularities. The control strategy is receding the
road impact or supporting the vehicle body actively. Based on the strategy, the effective road input
is the control reference signal of the controller. An active disturbance rejection controller is de-
signed to control a quarter vehicle model, making the suspension deflection follow the effective
road input of the preview road. Simulation experiments were carried out under impulse input and
random input at speed range of 5~60 km/h and 5~100 km/h respectively. The simulation results
demonstrate that the preview control system can reduce the vehicle body vibration effectively.
The maximum effective speed of impulse input and random input is 30 km/h and 50 km/h respec-
tively. The preview control method can adapt to different speeds.
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Figure 1. Quarter-car active suspension model
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Table 1. Parameters of quarter-car model

#1114 ERRESY

ZH 4 EACE
my'kg 357
my/kg 40
KJ(N-m™) 15,021
K/(N'm™) 238,145
o/(ms™?) 10

2.2. ENBRTERITHITE

BBCIE L A% AR RS T AT 5 B — BRI S, e ARSI R AR 2L O BN, Wl
2 NITHIARSEE TR o 5] 2 T R AR RS T A% AR R ITE L, 07 B R 2 R s BT R AL Oy,
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Figure 2. Method of preview control
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Figure 3. Schematic diagram of tire flexible roller
contact model
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Figure 4. Effective road profile of single impulse input
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Figure 5. Impulse input simulation road
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Figure 6. Structure of preview ADRC suspension system
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Rt f[x,x,,6,d (¢) | RAEF T R AR, EEERGOREWRL WAZRRINEIRD ). BT
X N C R AU FPEEh -

flxnx.td ()] = £y (x.2) + £ [ x.5,.0.d (1)] )

Rl fy (x,x,) FoR DAIRED, RYFERFECRENE, £ x.x,.0.d ()| RRGHZRMME) . WEEAR(T),
FLEE— TR FE B Xt B I S N I B, S B iR 55 6 T 104 P LU PP B B 5 2, B AR N R
GERFIB I — s TR BTN EmE, KEEARGCHEE, WRECHIDE
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Table 2. Parameters of preview ADRC
% 2. TRAE ADRC B#%

SR Hufe SR HiE
r 20 [ 1.25
ho 0.001 0 0.01
K 60 o 60
Ko 800 bo 0.0278
o 0.75

4.4. TTaBHZEME ADRC

PLTC TR 1 e M 2608 1 BTt %l (Linear Active Disturbance Rejection Control, LADRC) a2 424F N
XFEG o A A8 L BT & my, RS 2, (R R, 2 A4S0 U LU TE W) EoNIET 1A 53
AR, ZHEHIAE 0, LADRC BN — ML E4ERFIEHI % . il LADRC E3h @3 R4t 7 P
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Figure 7. Structure of non-preview ADRC suspension sys-
tem
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EAN R ME S 3 BRI MR T . BRI T Bk ih i N BRI, T9Ulili ADRC 8 A U438 30 km/hs
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Figure 8. RMS values of sprung mass vertical acceleration of impulse input
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Figure 9. Responds of vertical acceleration of sprung mass under impulse input
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Figure 10. The maximum suspension deflection of im-
pulse input
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Figure 11. RMS value of tire deflection under im-
pulse input
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Figure 12. RMS values of sprung mass vertical acceleration of impulse input
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Figure 13. Responds of vertical acceleration of sprung mass under random input
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Figure 14. RMS values of suspension deflection under
random input
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Figure 15. RMS value of tire deflection under random
input
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