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Input shaping control for underactuated dual overhead crane system
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Abstract: As important transportation tools, cranes are playing a very important role in various industrial fields. How-
ever, as the cargoes grow larger and heavier, in many circumstances, they have to be delivered cooperatively by two cranes.
Though frequently utilized, the research of such dual overhead crane system (DOCS) is still at a primary stage. In view of
this, an input shaping control method is proposed for DOCS in this paper. Specifically, the holonomic constraints of the
system are elaborately analyzed at first, and the model is simplified properly without losing much accuracy. Furthermore,
the dynamic relationship between the trolley position and the payload swing angle is obtained. Based on that, several
input shapers are designed by calculating the real oscillating period of the DOCS. The proposed method ensures good anti-
swing ability and satisfactory robustness against parameter uncertainties without affecting the payload positing accuracy.
Simulation and experimental results also verify this point convincingly.
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Fig. 1 Schematic illustration of dual overhead crane system
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4 i B 5525 4 B (Simulation and experi-
mental results)
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Fig. 2 Application of traditional input shaping methods to

dual overhead crane system
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Fig. 3 First group of simulation: performance comparison
between shaped and unshaped trajectories
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Fig. 4 First group of simulation: performance comparison

between different shapers
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207 HAdsk T MNBIEBRE RASBAFAEAN
T e PEAG O0F AO s 8 R Bk, RS i 2 2 ]
HISEPrEE S xy — 21 = 4.5 m, MHARFRE N6 m. 1R
PEAER I S HOH M AN BT I e R4 L, 15
Fgh R E SR 2 PR, s B R AR v 15, ZVD%E
TEAR AR BCR ML T B0 N i, BT
S T BORFRRE AL, TIEUE L 23 WL B A K4
FRIEHRE, MRORREMS Bt AT 1 245 5)).

T T T

—— ZVD# 4
==== B¢ 4%
=== SR 4

15 20 25 30
t/s

14 T T T T T
12t s —— ZVD¥JGdE —-—-EDEIELA |
ol 1) === T |
> % 1/~ S "\ £
Q\:" 6 ;
4
2 v 1 1 1 1 1
0 5 10 15 20 25 30
t/s
Bl 5 B2 EAR: SEORHE BN NIRRT
g

Fig. 5 Second group of simulation: performance of different

shapers when faced with parameter uncertainties
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Fig. 6 First group of experiment: performance comparison

between between shaped and unshaped trajectories
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Fig. 7 First group of experiment: performance comparison

between between different shapers

%3 FlIaRhaREELAHEK
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4.2.2 5822435256 (Second group of experiment)
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Fig. 8 Second group of experiment: performance of different

shapers when faced with parameter uncertainties
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5 Z5(Conclusions)
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