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Design of Vehicle Adaptive Cruise Controller Based on PSO Algorithm
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Abstract; Based on particle swarm optimization ( PSO ) algorithm, a fuzzy self-tuning controller
parameters optimization method was developed. With the co-simulation of Carsim and Simulink, typical
optimized working conditions were selected. The controller’ s scaling factor value and the position of
membership function shape points were randomly selected to ensure the controller optimal performance.
The controller was also reconstructed. Optimum remembering points and contrast mechanism among these
points were working in PSO algorithm with the optimum target function. The actual vehicle experiments
were carried out under typical working conditions. The experiment results showed that the optimized
controller had good control performance, which could decrease the design workload of performance

matching between the adaptive cruise control and test vehicle.
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Fig.1 ACC flow chart based on driver’s

behavior characteristic
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Fig.2  Flow chart of ACC fuzzy self-tuning

controller algorithm
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Tab.1 Optimized parameters of membership function
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Fig.7 Vehicle speed curve at low-speed process

0.4
0271/} R~
: R
of i
i
02t i
i
-04 i
-06
70'8 ?
-1.0

- ARk
— ffb)s

HIZNE 3 /MPa il TR

0 50 100 150
I 1) /s
(a)
0.20

0.15
0.10
005N 1

IR e

—0.05
—-0.10
-0.15

— s
50 100 150
7] /s
(b)

P8 R T B0 7] B e A LL il 28

Fig.8 Contrast curve in low-speed condition
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Fig. 10  Contrast curve in high-speed condition
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