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Research on design and test for lateral control of autopilot mixer
WU lJinlong', XIE Fan', YOU Ligang', ZOU Xiaonan'
(Sany Automobile Manufacturing Co., Ltd., Changsha Hunan 410100, China)

[ Abstract] Vehicle control includes lateral control and longitudinal control. Lateral control gives the planned path and cuvature to
track and control and different lateral control algorithms are applied in corresponding situations. In this paper, firstly four—axle mixer
with double front axles steering dynamic model is analyzed. Then in view of mixer working condition, a lateral control algorithm
LQR based on the vehicle dynamics model is proposed, which utilizes the feed forward compensation of pavement curvature and
road slope. Secondly, the lateral control algorithm is modeled with Matlab, and dynamic response is analyzed by simulation.
Finally, the road evaluation is tested. The result shows that the LQR is suitable for mixer running condition, which both take into
account the driving stability and ride comfort.
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Fig. 1 Mixer force diagram
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Fig. 2 Two degrees of freedom model
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Fig. 3 Control system trajectory diagram
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2 HEERIZEMRER

2.1 HWHEEEESH
408 T FE M ESHULE 2,
K2 408 HHESHE
Tab. 2 408 Mixer parameter

ECEAYA 0N e
e/ 5/ 85/ mm 9 645/2 350/3 980

HhiE/ mm 1 700+3 450+1 350
AR/ mm 4975
T kg 14 000

B -/ e ke 7 014/6 986

SR 1 Ir 2 482.525/ 2 492.525

B — = = PUREE R /mm 3 332,1632,3 167,1 817
A/ A& 1 480/1970
TS P S K £ 45°
BRI (R J5) AR B A B
Litgi 12R22.5
e m L 20( 77 I £ 3N—HF N )

1.2.3 .4 HlAe I 00w WIEE (N/rad )
22 FESWER
R R A7 T B9 A G IR 22 30 T R M LQR 2

Cf155 494.663

il 557% , 7E Matlab H g sz Fi P 42 8 J1 A R an 1] 5
Jis o SEAT 0 B A FLsh A ma e LS AR
T EHIIR R A ORI A A 4 A
(AR ) A7 B 2 M 22 AR A 38 M ) R 22 M iR 22
AL AR AEARAS A e 7 il 2%

Matlab {5 ELAPRAS TR 220 17 2 1] 2 il 344 25 A8
fRihZe 32 R Gem et b il 6-8 Fin, 1
ZERRIA .10 ~ 90 km/h 4= I BBl Y AR 25 T
AFA] <2 s, PR IE] <3 s 5 o 90 4 i 203 0 186 o B A
AR (HERERE<10%, HIRGREB <1 K, %
RRI R A7 i P R G R PEREEOR
23 EHEMKER

E— 2P AT P TR S A 408 LB
Frp (AN T 2K IS R BRI S S R A
SEMAREE) P IEEE 3 A9 T 00 R TF S 4,
RIS RN R 9 R, SEAEMHAZE A 408 $idt:
HERE A E IR HITE-0.26~0.3 m, 1 2 FP 4240 JC
R B AP A TR AR M AR Ak BT IS
P,

5 BREERENRSEHER

Fig. 5 Mixer lateral control simulation diagram
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Fig. 8 Rise—time and overshoot statistic chart



