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Abstract: A vibration control strategy based on input shaping with control of error optimization is
proposed to solve the robot end-effector’s residual vibration caused by joint flexibility. The
algorithm sets up a set of linear constraint equations through combination of the zero-vibration
second-order-derivative equation and the system response delay time equation. A cost function for
the control of error is established for optimization of both the motion control error and positioning
control error. The Lagrangian multiplier method is used to get the amplitude vector and then
iteration is used to get its optimal solution. The predictive path scheduling is applied to
compensate the system response delay time. Experimental results show that the residual vibration

is reduced to 11. 7% of the original level. A comparison with the ZVDD input shaping show that
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the system response delay time and the maximum motion control error of the proposed input

shaping reduce by about 88% and 60.3%, respectively, while the positioning control error

reduces by about 53. 7% compared with the CEM input shaping. It is concluded that the proposed

strategy can effectively suppress the residual vibration, and reduce the system response delay

time, motion control error and positioning control error caused by input shaping, and that it

provides a meaningful reference for the improvement of industrial robot’ s positioning accuracy

and speed.

Keywords: industrial robot; residual vibration; input shaping; control error optimization; vibra-

tion control
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