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Abstract: For an unmanned vehicle to be driven on the off-road terrain, it is necessary to consider the
vehicle’s stability. This paper suggests a path tracking controller for simulation of real-time vehicle stability
analysis. The path tracking controller uses the preview distance to track the given trajectory. The disturbance
moment is estimated using the yaw moment observer, and this information is used for compensation in the
yaw moment control. On a curved path, the vehicle’s desired velocity is determined from the curvature of the
path. Because the vehicle is equipped with six independent motor driven wheels, the driving torques are
distributed on all the wheels. The effectiveness of the path tracking controller is verified using ADAMS /
MATLAB co-simulation.
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Fig. 2 Vehicle subsystem topology (Left) and ADAMS
model (Right)
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Table 1 Subscript notation of wheel numbering
with its position

F: Front left force F,: Front right force

—— Adams simulation @ Measured dat:
rsft; —— Measured data o
R4 r\— RT-UGV model s
= ‘ = 3401 |
~ g‘ L1 l ol Ii{
= £ R il
s 8 T : :
5 2 F—RT-UGV model
9 E
o B !
£ g
———t I < 2 -
0 2 4 6 8 10 12 14 16
Time (s) Frequency (Hz)

Fig. 3 Vehicle model validation result : Longitudinal
acceleration with respect to time (Left),
Vertical acceleration with respect to frequency
(Right)
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