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Input Shaper Design for Tower Crane in Consideration of Nonlinear Coupled Motions
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Input shaping has been a very effective control method for reducing payload swing in industrial
bridge and gantry cranes. However, conventional input shapers often degrade performance when
applied to tower cranes because of the nonlinear coupled dynamics between rotational and radial

motions in tower cranes. To alleviate this problem,

a new input shaper for fower cranes is

developed by means of dynamic modeling, analysis and optimization. This work investigates the
tower crane dynamics along with parameters of the tower crane varied. A performance index for
input shaper design is proposed so as to reduce the coupled residual vibration of a tower crane
using only rotational motion of tower crane. The proposed new input shaper is verified to be

effective through simulations and experiments.
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Fig. 1 Schematic diagram for a tower crane

Fig. 2 Experimental miniature tower crane

Fig. 3 Schematic diagram of the experimental setup
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Fig. 4 Proposed input shaper

Tablel Simulation parameters

Parameter Symbol Value
Suspension Length L 0.5m
Trolley Position R 043 m
Slew Velocity l// 1.3 rad/s
Slew Acceleration v 100 rad/s”
32 48dn
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Fig. 5 Simulated payload and trolley trajectories with and
without input shaping
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Fig. 7 Measured payload trajectories for unshaped and
shaped commands
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