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Sway Control of Overhead Crane using 2-DOF Control
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This paper deals with the sway control of the overhead crane using 2-DOF control. High operation skill is
necessary in the transport with reduced vibration of the payload. However, a skilled operator has been reduced.
For this reason, the operation support system that can be easily operated even a beginner is required. Many
researchers report that are to be achieved the transport with reduced vibration using a feedforward control
or a feedback control. Only a feedforward control can’t be achieved the transport with reduced vibration in
any operation, and only a feedback control can’t be achieved an improvement in operability. Therefore, we use
2-DOF control to design the controller to achieve the transport with reduce vibration and improve operability.
The experimental results show the transport with reduced vibration even if the beginner operator is operated.
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Fig. 1 Composition of Experimental system

ob—-00000b0ooobooboobobobooboobooobooo
DCOOOODOUoOoUOoOobCOOOULOUOODOUDOO
ooboooooooooOoooOooboOoOooOoboOoOooboOoooo
gobooooooooooooooboooobo0oobooooo
gobobooooboooobocooobooooboooooo

00000000 dSPACECO DS1104 00000000
0000000000000 oooooooo bS1104000
gboooobcooobooboboobooboboobOobOobooo
A/DOO0DOCOCOODOOOOCOOOOOOOOOODDOOOOO
0000000000000 0000D0 D/A0DO0ODDOOO
goboooooooooooooooobobooooooooono
0000 MATLABO Simulink 00000

2.2 00000

goooooooooooobooooOoOoOoOO0O0O0OoOoooo
000000020000

g

Fig. 2 Trolley-Pendulum model

00000000 XyYooooooooooooooooo
000000000 ooo0oUoUOO0o0o0OO0 Xooooo

No. 14-2 Proceedings of the 2014 JSME Conference on Robotics and Mechatronics, Toyama, Japan, May 25-29, 2014
2A1-S04(1)



oooyYyooooooooooooooooooo 0000
0000 mOO000O00 000000000 O0UD0D0o0
00o00oo0o0oDOdo00ooo0 g0Oooooooooo
goboodooooooood

1. 000000000000000

2. 0000000000 (DODODOoOoOoDoDOOoO)

3. 00000ooooooa

4. 0000 XyYOoooooooooo
gobooooobobobooooooooobooooboooooo
ooo

mcos 03 + milf + mgsing + dlf = 0 (1)

0(1)00O000o00oD0O0OD0 00000000000 OOO0
gobooobooobooooboooooo

mi + mlf + mgh + dif = 0 (2)

0000000 DCOOO0D0O00O0O00OD0OoOn
00000000000 000000000000000000
ooooooo [Bolg

T+ 1@ + st = Bu (3)

0000w, e, fOO0000OO0OOO0OOOO0O0O0OOOO
oooooooooooo

0 3)0000000000000D00DO0O0O0OobDODO
gobobooooobooooobooooooooooooooooobo
goboboooooboooooooooboooobobboboooooo
goboooobooooooooboooooboooboboooooo
gobooooobooboobooooooooboooooboooooo
gobbodoobobodoobobodooboooobooboooooooooo
00000 15[rad/sec] 0 1000000000000 ODOO
ooool1oooo0O0O0OO0OO0O0O0O0O0 30000000000
gobooooooooooboooobooooboooo

Swing

Angle

[

. Low Pass |
Trolley l Payload H Potentiometer |»— Filter
Encoder

Input

Pendulum System

Trolley
Position

Trolley System Filter System

Crane Model

Fig. 3 Composition of overhead crane model
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Table 1 Prameters of crane model

Payload mass m 0.2 [kg]

Rope length [ 0.5 [m]
Viscous coefficient d || 1.22 x 1073 [N-s /rad]
Trolley parameter a; 37.2

Qa2 1.98 x10°
B 180

3 O0ooooo

3.1 000000
000000000000000000000000000
DoOo0O00000000000000000000000O0
0000000000000 0000ooooooo Bloo
00000000000000000000000000000
00000000000002000000000000000
ooooooooo o

0000000000000000000000000000
0000000000000000000 400020000
0000000.000000000000000000000
00000000000000000000000000000
000000000000000000000.

FF
Controller

Swing
Angle

[T] +L FB +

|i| 1 Controller | +

Velocity

Reference Crane

Model

—»

Trolley
Position

Fig. 4 Compositon of controlled system

3.2 0000000

0000000000 000000000000000 2
03m000000000000000000000000
05/m0000000000000000000000000
0000000D0000000000000 02[kg 0000
0000000000000D000000000 1.50000
0000000000000000000000000000
40.025[m] 000000000000000000000

00000000000000000000000000010
0000000000000000000000000000
000000000000000000000 05[m0000
00000D00000000000000 500000000
00000000000000000000000000000
000000000000 0000000000000000
0000 £0.025[m] 0000000

0500000000000000000000000000
0000000000000000000000000000
00000000000000000000000000000
00000000000000000000000000000
000D00D00D00D00D00D025[000000000000
0000000000000000000000000000

No. 14-2 Proceedings of the 2014 JSME Conference on Robotics and Mechatronics, Toyama, Japan, May 25-29, 2014
2A1-S04(2)



Table 2 Polar of plant and regulator, observer

Plant poles

Regulator poles Observer poles

—63.5000 £ 60.21267

—4.0000 —9.0000
—68.5000 £ 60.21267
—9.0061 £ 4.4272;

—20.0000

—4.0061 £ 4.4272;
—15.0000

Trolley part 0
ogoo —13.5000 £ 50.17727
Payload vibration —0.0061 + 4.42727
Low pass filter —15.0000
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Fig. 5 Transportation experiment results by master operator
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Fig. 6 Bode diagram of trolley system
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Fig. 7 Transportation experiment results
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