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Abstract. Trajectory tracking control of unmanned tracked vehicle is challenged by complex system un-
certainties and external disturbances. A kinematic model based on the instantaneous steering center is de-
veloped by studying the interaction between track and ground. Considering the fact that the reference path
is a series of discrete waypoints, an adaptive reference path fitting method, which utilizes the third-order
Bezier curve, is presented for path smoothing while providing road curvature information. Taking the una-
voidable system uncertainty and external disturbance into account, a model predictive control based traj-
ectory tracking controller with feedback correction is designed to systematically handle the modeling er-
rors, environmental constraints, and actuator saturations. Real vehicle tests demonstrate that the pro-
posed control scheme can be used effectively to restrain the effects of system uncertainties and external
disturbances, while achieves the satisfying trajectory tracking performance of unmanned tracked vehicle.
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Fig. 1 Power transmission system of unmanned

tracked vehicle

Bl) 26 AWM A

B2 A A 1 i R 18 B G R

Fig.2 Kinematics of tracked vehicle during steering
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Fig.3 Block diagram of control system of unmanned

tracked vehicle
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Fig.5 Flow chart of adaptive reference path curve fitting
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Fig.7 Model predictive trajectory tracking controller with feedback correction
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