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Abstract: A combination of genetic algorithm and recursive least squares method was used to estimate the
stability parameters of a semi—trailer, solving the problem that parameters such as tire cornering stiffness,
vehicle roll stiffness and body roll damping are difficult to directly measure through sensors. In terms of

adaptability to working conditions, the shortcomings of traditional offline identification methods are
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effectively made up for via this method. Compared with general commercial vehicles, semi-trailers have a
more complex structure and diversified operating conditions. Therefore, in the process of ensuring vehicle
safety and quality, greater attention must be paid to the stability control of semi—trailers. The prerequisite
for achieving this goal is to establish a high—precision and high—confidence theoretical model of semi-trailer
dynamics. On this basis, the theoretical model can be used as a following target, and the difference between
the output state of the actual vehicle or commercial software vehicle model and the output state of the
theoretical model is used as the control variable for adjustment. Joint simulation of Trucksim and Simulink
is used in this paper to compare the output overlap between the Trucksim software model and the
theoretical model under specific input and working conditions. Results show that the theoretical model
established based on the parameters such as roll stiffness indentifled by the method proposed in this paper is
superior to traditional offline identification method in terms of operating condition adaptability and
accuracy, the estimation error is reduced by about 6% . This result lays the foundation for subsequent semi-
traller stability control research based on this theoretical model.

Key words: vehicle engineering; semi-trailer stability; parameter estimation; genetic algorithm; recursive

least squares method
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Fig.1 Semi-trailer car train vehicle coordinate system

e R Bl AN 18] 32 2l Y 7R B AN A 2
B, by RGN E B sm, N HES B d,
R A | 2R 500 B A B s, R A ] A B0 F
o Jil A BB 5 oy O T 0 B B AT R B 5
0 B HE R R R B s S A ] B0 F
B s R RS 5 o0 A 5 AR IO A £ 5 3 B
J3CC 00 £ 5 0 R BT A€ 5 11 5y D B AR (IR B 8
INAT ZBWEANTE) 50 A G AR A 5 0, 9 HE AR
2.

P
B2 FEHEERE ZN@EHTEE

Fig. 2 Diagram of the yaw and lateral motion of

the semi-trailer
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Fig.8 Estimation results of stability parameters based on fusion genetic algorithm and RLS
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Fig. 9 Combining genetics algorithm and RLS to estimate yaw velocity of a tractor and semi—trailer under different test conditions
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