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LQR — GA Path Tracking Control of Articulated Vehicle
Based on Predictive Information

MENG Yu WANG Yu GU Qing BAI Guoxing
(College of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract. Articulated vehicle is one of the utmost members of intelligent mining equipment and working
under terrible conditions, which has the special steering structure and driving characteristics. In order to
improve the tracking accuracy and response speed of the articulated vehicle, a linear quadratic regulator
(LQR) strategy based on predictive information was proposed and a genetic algorithm ( GA) was used to
optimize the state quantity matrix, and the optimal LQR state feedback controller was obtained to realize
the precise path tracking control of the articulated vehicle. The control result was reflected by the
displacement deviation, the heading deviation and the curvature deviation. In the co-simulation ( ADAMS
— Matlab/Simulink ) results, the displacement deviation was 0. 03 m, the deviation error was 1.3% , the
heading deviation error was 0. 19% , and the curvature deviation converged to be 0.003 m '. The co-
simulation and experiment results showed that the proposed control method can effectively improve the
control precision. The control strategy proposed can achieve the precise and stable path tracking of
articulated vehicles, which was an alternative control method.

Key words: articulated vehicle; predictive information; linear quadratic regulator; genetic algorithm

path tracking

0 3= Ackermann 2 315 15 B 00 HSE T R AT B
= PR  HEMAMI 282 83t 17— Fh 3k 158 22 3l 1 2%
SR WA R B AE R RS R BBSARBR B 8% PETROV 455 /5 B 4 20 % 4 o
FAXT 56 B B 25 K A FEAR B B R 2 T 00T, ROA T4k R B, BIGRAS 2 7 h — Ff ik
HA R W8l A s, BB S R 4 S 5 RIAE 42, RIDLEY 285 ff 5
BB R R SR B RT P E  BEXT R BOE TR TR NAYL 2 i T — b
AR B R R, R A AR BB R SRR B A O R, AR AT i —

YR HW . 2017 -12-15 & HY. 2018 -03 —07
BEEWE: EHZE A SORDI &R (863 31%1) i H (2011AA060408 ) Al [ 5 1 5 AF 4 1K1l 5 H (2016 YFC0802905)
EEB N & T (1981—) 55 Rl #0, [ L, EZ AR A T K A ik HLas P58 A1 BE 2 WIBF ¢ , E-mail: myu@ ustb. edu. cn



376 & Ak Bl B ¥ iR

Pk F oAb 2% S 4l k. Hoh ek (2 -3 %
A4 HARR R ZE N, SCHR[ 1,4 -7 ] B 5T 45 3%
H (S B 25 A 5RO R, e K 25 K 0.5 mo i K
L EMETTRES SR EWERK AUSEEITI
Il i S S R, LR A e R RS A R AR
S R A R R A R B A T R A TE N B
B2 el AR e, A 02 HJF BIEA
5%

M R R R AR ] (LQR) & — Fh AR e i
il 5 95 i R A /0N 1 4 i B8 = 0 AR GRS AR o
FRE B AL MEE ", ELIR Al UK A e R et A7 4%
EL N TREEZAMERS)  HATR AR SF S
IR EA R B R AR R
PR 1) R RS B AR SO A e R 02 B
Bl Sy T HAR 25 8 2 R Y — A 3L
LR BB 2 PE R B R AR ) (LOR) ik,
TR0 8 5 3 X B R I — SRR B 2R AT 7
PGV 7000 A B A Ay 42 1 4 140 3 40 g A AT
R A o G 0 R L B . TR R R 4
AT AL k%t Q (R AR FESEA TR AL , 3R A5 e e
AR T, S BB 2 A I ORG A A IR B OF R
Simulink FI ADAMS 1% & {5 32 50 UF 2 il 56 W& 1% 4 2%
Pk, BLAEBE AR ML o R A7 3000

1 B4R R BRI SR B

1.1 REBEXEREIHFER
i 3T e XA s Bl o R A, i S8 B
SERAY TR A S 1Y S I AR AR B DL R0 Bl R
T4 5C A%, ] B 4 o A A R R ) A
BepeaC R TR B TR R R A O
Pt P, HLBAT B0 R e 1) B R RAT SRR AT TE AR
MR AR X = Y HE PR R AR AR O30 P (XY )
P (X, Y,) s B G ARG B8 0 B0 v, v, 5 BO4%
AR BHI S BF SR BE ) Ly (L5 IS AR T RS A R
o B3 e AL I A1 20 500 0,0, , BT e 25 1A B A0 1)
FHLE S I N 6,0, , FLAE XL BekE A
y=0,-6,
Hy B S AT B R AR, — RN T
28 km/h'"" B R AR X AT B R T 22008 ST IR
a=F=0" Wi R 42 B LA K R
- x,sinf, + y,cosf, =0

—x,sin(f +7y) +y,.cos(f +y) +

: (1)
6,(L, +L,cosy) +yL, =0

— v, +v,cosy + é,L,sin'y =0
b y— B MR
BECHTAR AL P (X, Y)W ERESH A

2018 4
X
3 W O W Y T i
Fig. 1  Articulated vehicle model
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Tab.1 Main parameters of articulated vehicle model
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Fig.2  Articulated vehicle modeling configuration
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