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Abstract: As the trajectory tracking accuracy is affected by parameter uncertainty and velocity
imprecision of the manipulator dynamic model, the method of adaptive trajectory tracking control
of manipulators based on multi-sensor information fusion is proposed. Firstly, the unmodeled
dynamic is regarded as the internal disturbance of the system to simplify the dynamic model of the
manipulator. Secondly, backstepping control method is applied to design the control law for the
manipulator system, and the adaptive laws are designed for the uncertain parameters in the
dynamic model. Finally, considering the low reliability of velocity information by only using the
difference value of the position sensor or the measured value of the tachometer, the method of
multi-sensor information fusion provides more accurate velocity information for the controller.
Simulation and experimental results show that using the fusion velocity information can improve
the accuracy and stability of the proposed method, velocity information accuracy increased by
7%. Compared with backstepping control method and adaptive control method, the proposed

method has better performance of manipulator trajectory tracking control, the tracking error is
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reduced by 30% and 50%, respectively.
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Table 1 Average tracking error and its variance
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