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Abstract: Aiming at the problem that it is difficult to select the weight matrix parameters in the vehicle model
predictive control ( MPC) trajectory tracking controller, which makes the stability and accuracy of the vehicle
trajectory tracking control insufficient, this research propose a latin-pelican algorithm ( LPOA ) that integrates
multiple mechanisms to optimize the weight matrix parameters of the vehicle lateral and longitudinal joint model
predictive trajectory tracking controller. Firstly, the vehicle transverse MPC controller, the longitudinal MPC upper
controller and the lower controller based on the acceleration-drive inverse dynamics model are designed respectively
based on the vehicle single-track model;Secondly, a Latin Pelican Optimization Algorithm is proposed to improve
the efficiency of the pelican algorithm’s searching in the solution space. The hierarchical hunting mechanism of the
gray wolf algorithm is introduced to reconfigure the prey localization model of the POA, and the convergence speed
of the algorithm is improved by the a-pelican guidance strategy. Thus, a dynamic stochastic search strategy is
incorporated to enhance the algorithm’s ability to escape from local extremes in the late iteration by using its heavy-
tailed distribution characteristics. Finally, the parameters of the horizontal and vertical MPC controller weight
matrices are optimized using the optimization capability of LPOA; and the proposed horizontal, vertical, and
horizontal-longitudinal joint optimization control methods are verified through co-simulation on CarSim and Simulink
platforms. Results show that the LPOA-MPC controller proposed in this research can effectively improve the stability
and accuracy of vehicle trajectory tracking control in horizontal, longitudinal and transverse-longitudinal joint
control.
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Algorithm ; Dynamic random search technique

1 : Initialize number of maximum iteration (N ), the step size «,
maximum epochs E, current solution x, = x,, epoch =0, j =0,
function F(x), best value Fy_,, current value F,

2 :Reset internal counter m =0

3 :Produce a random vector x, in[ — o, aj]

4 :epoch = epoch + 1

S:new value F . =F(x, +x,)

6:if F . <F,,, then

Tixg =x,+x,, Fi =F,., m=m+1.Go to step 19.
8.end if

9.if F ., <F_ then

10:x, =x, +x,, F.=F, ., m=m+1.Go to step 19.

11:end if

12:F, =F(x, -x,)

13:if F ., <F,., then

14:x, =x, +x,, Fi . =F,,m=m+1.Go to step 19.
15 .end if

16:if F ., < F,_ then

17:x, =x, +x,, F,=F,,, m=m+1.Go to step 19.

18 .end if

19:1f m <N, then go to step 3.

20:5=j+1, = x0.5

21:1If epoch = E, then quit. Otherwise, go to step 2.
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Convergence results

PRE A PR sk s (i vk BRREC ITERTRs
POA 476 1.418
Schwefel 2.21 1 x10~%
LPOA 192 1.213
POA 433 1.138
Schwefel 2. 26 -8500
LPOA 3 0.796
POA 109 0.882
Rastrigin 1x1071%
LPOA 24 0.773
POA 120 0.873
Ackley 1x10°1
LPOA 52 0.874
POA 167 0.893
Shekel -10
LPOA 43 0.918
POA 479 1.372
Shekel 1 -10.4
LPOA 126 1.028
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