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Minimum Time Control of a Rotary Crane by Using
Straight Transfer Transformation Method

Ying SHEN*  Kazuhiko TERASHIMA**  Ken”ichi YANO***  Kensuke SUZUKI****

Abstract: This paper provides a method for controlling the load sway of a rotary crane using a straight transfer
transformation (STT) model. The STT model was built and its parameters were geometrically derived. Taking the
change of rope length into account, the optimal control of a rotary crane for reduction of residual vibration was
solved by using the Davidon-Fletcher-Powell (DFP) optimization method. The minimum time control problem was
solved for the transformed STT model by means of both clipping-off technique for the constraints of control inputs
amplitude and the Bisection Method. The proposed control method using the STT model was demonstrated to be

effective in eliminating the influence of centrifugal force through simulation and experiments.
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' ’ Table 1 Symbolic notation in Fig. 2
Symbol Unit Explanation
2 0 rad Rotary angle
7 ) ¢ rad Boom angle
. / m Rope length
Fig.2 , Table 1 p m Radius of the drum
Ly m Length of the boom
H m Height of the crane
(x,9,2) m Position of the crane tip
(x,9,2) m Position of the load
Ly m Length of the line OA
P rad Angle between OA and boom
Lo m Length of line OB
71 rad Angle between OB and axis z
Lo m Length of line OC
72 rad Angle between OC and axis z
- 1. K
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Table 2 Restricted conditions for the actual apparatus

Parameter Vo @ A pax

Rotary +10v | £1rad/s +2rad/s?
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