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Abstract

The sway motion control problem of a cortainer hanging on the trolly is considered in the paper. In
the container crane control problem, suppressing the residoal swing motion of the cortainer at the end
of acceleration, decelerationn or the case of that the unexpected dsbtawbance ignat exists is maln issue.
For this problem, in general, many troley motion control strategies are introduced and applied. In this
papet, we introduce and smthesize a swing motion control system in which a smal avxilisty mass is
ingtalled on the spreader made by owselves In this control system, the actuator reacting against the
amiliary mass applies inertial control forces to the container to reduce the swing motion in the desired
mater. Especially, we apply the .. based gain-scheduling control technigque the anti-sway cortrol
gystemn  design problem of the controlled plant In this contral system, the comtroller dynamics are
adjusted it real-time according to time-varying plat parameters. And the experiment resalt shows that
the proposed control strategy is shown to be usefidl to the case of time-varying system and, robust to
disturhances like winds atd imitial sway mobon
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Fig. 1 Schernatic diagram of an anti-seay
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Fig. 2 Dymamic model of the controlled system



2004

oo A oYL E59
dol Wstd 2 OIHA
Lagrange  tmechaniceS
(a-:tuatu:urj BE T A AA"EE
= The 3 2o] UEME £ 9ni®

(M +m)PE =— of — Mylsi;

— mg (ze0s0 - ¢

ma, =— mgsinf+ f,— C ()
HIH g7t OlL3IHH gind = 6, cosf
2= 20|

. D]_||

= T G, I 2 dAsitin AT
Ot 232 A=ZH0e FHZEW DHFH
r={] & F8 r=] r=]02 23 &

W& H@E Tk Zo] LEE £ ot

(M4 m)lx =—%$ — Mgz — mga

+ 7 f ©

=— %:ﬁ — (M4 mlga

me, =— mgf + [, — G, — @

= Py L K v— Cu
M| HpS Ad™8e 2 Pl Ee Az
B 2T UEHH, dms AZH0Re] =
=¥ D*xﬂ«"xl?l?l AT €S WHAF = o
FH OB R LJrE_}LHﬂ SICE
ﬂ%DﬂOIH E BHss S£4d4q UR 10]7]
n}E}UlEiE »‘\lgﬂlﬂ'lf:ﬂm HHS Bl 20
AshETH O 2= Anat 2oh

=
=150, £z = 1.5865, k; = 0.

L

454

il

(3

i,
and -

:\L'.I ;ll.li” Ij‘l | |I1| |r| | Irl |[l
el LT ” y
caFle

I T T T S S ST S P S S R S
001 F 8 4 6 & 7 OB & 1011 12 1% 115 1§97
time[seo]

dispiacemant of spradam]

ia
12 18 20

Fig. 3 Free motion of the spreader part

633

Tahle 1 Parameters for experitvernt and simulation
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