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Stable Start of Container Unloading Robot Based on Quintic S—shaped Curve
XU Zhixiang, YANG Ao, LU Baoliang, XIONG Haojie
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: A control system algorithm based on five times S—curve is proposed to solve the problem of sudden changes of
acceleration and plus acceleration in the starting process of the container unloading robot. The control system of the robot is
designed and appropriate rotational inertia ratio and PI gain parameters are set. Based on the principle of quintic polynomial
interpolation, the velocity planning of the start—up process is carried out, and the expressions of displacement, and velocity,
acceleration and plus acceleration are given, on which simulation and analysis are conducted by Matlab software. The results
show that the proposed algorithm, compared with the traditional S—curve control algorithm, solves the problem of abrupt changes
in acceleration and plus acceleration during the start—up process, and imrpoves the peak speed fluctuation from 10 r/min to 3
r/min, upgrading the system stability and operation efficiency.
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