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Abstract: To solve the problems of large scale and low efficiency in the solution of intelligent vehicle trajectory
tracking algorithm based on model predictive control, this paper proposes a time—domain splitting method to acceler—
ate the calculation. First,global consistency variables are introduced to transform the time —domain coupling con—
straints of the adjacent control cycles into global consistency constraints, thus to achieve time —domain decoupling.
Then, under the framework of Alternating Direction Method of Multipliers,the block updating method of optimization
problem after time domain splitting is derived , and the stop criterion of block updating numerical solution is designed.
Therefore,, the large —scale optimization problem is converted into several small —scale sub —problems. Finally,the
Simulink—CarSim platform is set up and the algorithm is verified by simulation. The simulation results show that, un-

der the same accuracy of the solution, the efficiency of solution is improved by 24.21% on average with the proposed
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method , achieving accelerated solution for vehicle trajectory tracking based on model predictive control.

Key words: model predictive control; autonomous vehicles; path tracking; alternating direction method of mul-

tipliers; time splitting
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Fig.1 Trajectory tracking model
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Fig.2 States transition in prediction horizon

BB Z] ¢ F RGNS HRE R r, IBALEE
Z GRS ATE YRR AL B bR R g g AT HIER(S)
For. X Q e R R e R 43 B RIR AT B A
A (R AS R X AR

Jaw)= X (xf =r)Q(xrr)+uliRu. (5)

TR B R, A RS/ AE . X=X
(5)BEATJEIT, B3 BREA A MPC. [R1E n] e 4k o =X
(6) 78 BY 2R R R D 7 H AR s, 4
T AR AESR i B0 KR AR LR, (6a)3R
RSN T2 290, (6b) Fon ARy 2 AR AR
i SR AR A AT, WA EAR E bR ek
B J AR (E R TR (6a) RO A AE (R
¢ LIRS o+ 1 IR ERARES ), JFANBE
TSR figp i A S B R AL 23 DR R4

Pzt KRR ARl 1o R A R A 2 e Dy
JR—EEZYH, AT SE B Jr oK A 18] 3
ADMM I figf R T 1A

uOQ
o900
£ X E “‘\<
" """ ‘}. Up-1
H ‘~‘<
I
XN-1 Xy
20 o N izy z\

A3 B RER

Fig.3 Time domain splitting framework
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Fig.4 Longitudinal motion in the simulation condition
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Fig.6 Trajectory tracking error
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Fig.8 Contrast of iterations numbers
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