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Trajectory Control of Vehicles with Blowout Tire on
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Abstract: A simulation research is carried out with the veDYNA software for the yawing motion of the vehicle
during a tire blowout on the expressway. Firstly, the evaluation criteria of motion vehicles during a tire blowout
are determined. Then, in order to replace the driver to control the direction of the vehicle, a fuzzy PID
(Proportion, Integral, Differential) controller is adopted to plan the steering wheel angel of the vehicle with a
blowout tire. This control scheme combines the advantages of fuzzy control method with the advantages of
traditional PID control method. It can adjust the PID control parameters for different working conditions and
complex road environments, to adapt to the changes in parameters of the vehicle during a tire blowout. The
simulation shows that the trajectory control of vehicles with blowout tire based on the fuzzy PID can make the
vehicle avoid yawing, the vehicle can be driven back to the original path after a small offset. It proves that this
control scheme has a better adaptive ability.
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Tab.1 The control parameters of the different vehicle speed under the straight road working condition

AFE/ (km o h™") e e, K, K, K,
60 [-0.268 0.045] [-0.111 0.019] 2.0 0.20 4.0
80 [-0.215 0.032] [-0.114 0.012] 3.2 0.35 5.0
100 [-0.072 0.011] [-0.118 0.016] 4.8 0.55 5.1
120 [-0.022 0.031] [-0.112 0.009] 25.0 10.00 6.0
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Tab.2 The control parameters of the different vehicle speed under the curve road working condition

AFE/ (km o h™") e e, K, K, K,
60 [-0.094 0.006 28] [-0.0352 0.074 5] 5.0 0.50 4
80 [-0.265 0.024] [-0.0325 0.219] 3.5 0.45 4
100 [-0.541 0.030 8] [-0.335 0.376] 1.5 0.20 4
120 [-0.865 0.081] [-0.411 0.273] 1.0 0.10 4
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Tab.3 The fuzzy domain of each language variable under the straight road working condition
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Tab.4 The fuzzy domain of each language variable under the curve road working condition
EIEER S E E, K, K Ky
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Tab.5 The fuzzy rules of the PID control parameters

e,

K, /K, /K,

NB NM NS Z0 PS PM PB
NB PB/NB/PS  PB/NB/NS PM/NM/NB PM/NM/NB PS/NS/NB ZO/ZO/NM  ZO/ZO/PS
NM PB/NB/PS  PB/NB/NS PM/NM/NB PS/NS/NM  PS/NS/NM  ZO/ZO/NS  NS/ZO/ZO
NS PM/NB/Z0 PM/NM/NS PM/NS/NM  PS/NS/NM  ZO/ZO/NS  NS/PS/NS  NS/PS/Z0
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Fig. 13 The front left tire slip angle of the Fig. 14  The steer angle of the vehicle
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Fig. 19  The side slip angle of the vehicle Fig.20 The steer angle of the vehicle
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Fig.21  The front left tire slip angle of the vehicle Fig.22 The longitudinal speed of the vehicle
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