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Abstract

In the operation process of autonomous vehicles, trajectory tracking control plays a very impor-
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tant role, making autonomous driving technology more efficient and safe. In trajectory tracking
control, the system usually needs to adjust its own state or output in real-time according to the
given trajectory or path, so that the system can move along the trajectory. In order to improve the
accuracy of trajectory tracking control, this paper presents a variable prediction time domain
model predictive control (MPC) model based on particle swarm optimization (PSO). PSO algorithm
is used to calculate the prediction time domain size that makes the next time tracking accuracy
optimal, and it is applied to the MPC controller model to change the parameters in real-time, so as
to achieve a better tracking effect. Compared with other trajectory tracking methods such as tra-
ditional MPC on MATLAB software, the results show that the improved variable prediction time
domain MPC model has a better performance than the traditional MPC controller model and other
trajectory tracking methods in improving trajectory tracking accuracy, indicating that the pro-
posed method can improve the trajectory tracking control accuracy of vehicle running, and has a
high practical value.
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Figure 1. Kinematics model of vehicle
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Figure 2. Circular desired path
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Figure 3. Sigmoid desired path
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Table 1. Error of different curvatures
F 1 TRMERZETHIRE

23l i 0(E ) 0.05 0.1
PP -0.0009 0.5694 0.9774
LQR 0.0833 0.2372 0.8571
B K R ZEm
1£4t MPC 0.0028 -0.3262 0.3547
Bt MPC -0.0007 0.0366 0.1550
PP 2.4 x107° 0.4343 -0.0031
LOR 0.0094 0.1223 0.3477
IR AR ZE Im
1£4: MPC 7.3x10° -0.1028 -0.0018
ik MPC 7.2x10°° -0.0209 0.0096
PP 0.0009 -0.2423 -0.4601
S LQR 0.1048 -0.0713 0.2470
YNNG R °
%4 MPC -0.0014 -0.1537 -0.1886
i MPC 71%x107° 0.0333 -0.0668
PP 2.1x10° -0.2093 0.0034
LOR -0.0001 -0.0368 -0.0023
FRIR R RS
&4 MPC -3.6x107° 0.0277 0.0009
e MPC -3.4x10° 0.0062 0.0030
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F TR0 BRT 458 /N R ARG T2 f 352 22 3@ 5455 MPC 45 H At el b B Vb A7 0k O L, 4 SR B A
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