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Active disturbance-rejection control in vehicle acceleration
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Abstract: A high-performance longitudinal acceleration control is a crucial technology for the advanced vehicle dynam-
ics and the active safety-system. However, its practical realization is still with difficulties because of the strong nonlinearity
and uncertainty in the vehicle acceleration system. For this reason, a new acceleration control approach based on the active
disturbance-rejection control(ADRC) is proposed. First, a dynamic model of the vehicle longitudinal locomotion is built
and the engine-brake cooperation strategy for the acceleration control is designed. Next, a two-subsystem affine dynamic
model is developed for the engine-vehicle acceleration model and the brake-vehicle acceleration model. Two correspondent
controllers based on the linear discrete ADRC algorithm are designed. Finally, simulations are carried out to validate the
new approach. The results show that the rapid response and high-precision performances can be achieved simultaneously
in the vehicle longitudinal acceleration control.
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2 Wiz 3B FE A (Vehicle longitudi-
nal locomotion model)
21  RIPEFBT (Engine model)
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strategy for vehicle acceleration control)
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ifaq(t) >0 and e,(t) < el ,then

brake off and engine on;

else

engine on and brake on;

if brake_command < b7 , then
brake_command = 0

end

end
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Fig. 1 Second-order ADRC controller structure

x(") = f(x(nil)v e ,l‘,w(t),t) + b(t) u,
y =z

(20)

LQOFIE 1 H: 2™ K RGURE M FHL, w(t)
HAMEBILEN, w ki, b(t) R &, y o
flz,w(t), )2 FExE 5 “ IWHL” A “ A7 72N I

CERIBN 5 ro AT E AR, v e FIIRERE T 202
Z gyl Th, 20 XS BB f (2, 2, w(t), t)
IS TE; et 1R 22, uo e NFIFHT H, boAb(¢) Ak vt
NF#& 346 1 I iwi(nonlinear feedback); ESO(extended
state observer) A “ 4 IKARZS LML 7 .

4.1 K3 Hl-% 595 I B AR GLADRCHE il 4% ¢
1l (Design of engine-vehicle acceleration sys-
tem ADRC controller)

i 2D~ IR 2N ) B ) 27 AR TR 5
BRI, AT T ARG, AEHE L E ] T s
FERE IS BT, SR AT .

FCL8) Py S 0 1N 8] 3R 32, A7 AT Ay 2 i ) 5y
B~ 250 0 3k P22 28 G ) S A 2

a(t) = far.(t) + bar. ()14, (20
_ 1/Tong
bar. (1) = IR,  Iw | LR, Jgmr’
+ —
T Rymr  iy"mr Rym
(22)
di
T (B0
—(Fy + Fao) — I,
t) o RgT]l dt .
far.(t) = IR, Iy LR,  Aomr
+ —
r Rymr  i*mr Rgm
Tobar, (1) + war, (), (23)

A for, (ORI RGE W) “ahish”, M LT B4
TH S B I A B s I DA &, {H AT FHESOREAT 5K
IS V5 Do, () BRI A I AR 428 1l 38 25, 7E ADRCHS il 2%
W E I A AR S 50 s A — AN e A AR
fH 3G 2500, BT AT R war, (6) 52 A8) KT
(i) 3 5 T 43 208 IR A - T A

QU 1) — B & 3 L 44 s & R ge ]
1 T ADRC,, 7, 2 il 2% I LA 42 i, 48 1) 22 9 25 44
K2.

RENHL Ay |alt)_
B2

—={ADRC,;

Bl 2 R sl 2 s 472 il 2R e 45 4
Fig. 2 Architecture of engine-vehicle acceleration control

system
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ADRC controller)
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Fig. 3 Architecture of brake-vehicle acceleration control
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Appendix B Meaning and normal values of the parts of
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