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Reduction of Residual Vibration for 2 Axes Overhead Crane
by Input Shaping

Un Hwan Park*, Jaec Won Lee**, Sang-Hyun Noh***

ABSTRACT

Input shaping is a method for reducing residual vibration. Vibration is eliminated by convolving an input
shaper, which is a sequence of impulses, with the desired system command. It has been applied to robot with a
{ exible manipulator. But it can be applied to the reduction of residual vibration for overhead crane. In this paper,
input shaping shows good performance for anti-sway of overhead crane. In the z-domain, we designed an input
saaper and calculated the sensitivity of it. If sensitivity is calculated in the z-domain, the shapes of sensitivity
curves are expected easily. Accordingly, it is easy to design an input shaper in the z-domain.

We compared the response of a system with shaper to it without that. Also, we compared EI shaper to ZV
shaper in view of robustness.

Key Words : Input shaping(Y ¥ & 7]¥), Residual Vibration(Z5F Z%), 2 Axes Overhead Crane(2% 7
A 219 Q), El(Extra-Insensitive) Shaper(El ¥ 34 8 7)), z-domain(z-4 %)

1. ME £ & Ut FHel AUk MR 7 g

©<  Bang-Bang 7Z]¥elth. B =RAME

AE3 wHAaeA e daFd A B Bang-Bang 71® 9] ¥ W<l €IS AL

o1 4:3}7] sle] HA S Bol AbgE) A dte] 25 S Aoj3talnh. JHAAH IHlF TE

FadoR B48 o|dsy] JelM e ol5E o P& 7To| HASHA %E dEor HyYsie=

EEge] Hojok Hjm Ble] HR AP =&ARS wgolty dd~s FE TAE dEAENS e

= EEYo| glojof gt oleje EEHE Al dEg AHFFHASH JAEo| dAsx] = dge

sdede 32 7HA 432 7iHes UE § B 4ol = AT E LYY LRFIg

ek AL e EEHE S3sE At 8 s} ZHAnie) Aoz MARS 9ot o V|He

g8ty @gelA AHEE w arge] b zhgde] F Fas e 7 22 EZA oo @Wol] AMREHE

GE = gdo] iz wbAo A E 7)HEe MM ol xgl, £ =R E 484 7EE olFE
daglo vES MRS 5 A dFNM A AL Hpol whAsiE AA AU H LYt

greistin 7)AF ok dlete)
s oduboshar AR
won PFATE AHE A}

181



sed - ol - Y FRAUBHEA A 17 A4B
Singer'& o] WY ZXo Ao &3 o £39e w2 vwsnat It

TEE2UE $7 W?ﬂ dEAE7IHE o 2R
o Oy 4EAAEEE VIR JjEelEE A 2. S AMET MA
~~gle] dapre] Watel tis] ZAAAde] & F o]
et} Al A FdAdel tig Arh wol dEAd 7= AT Adol = 8y A
Ha vk A4S FT7HA77] feibe dEx 22 FA ¥ FIR(Finite-duration [mpulse Response)
& sdv 1 A A E L nERUA S dejolth. wetA JEAAEY dAle g8
F7tsle Fadnh. A dHAdE A H A 715 Feahlle Aotk £ =FeA dd
A A A o] EouAl Ho] FHAIT] =R 4718 AAste WU z99dA JFAHE
t}. Singer®} Singhoseoll 2jaf A|HxAE Fold & AAstE 4HE AMEgT o MR 3Eo)
A QNS ZAAFE o nFFas B wys: Axde] RS YRR RE ) JPo
oAl A= AE FS L FEZHE F 2 FAA7I= Ad S AEF Aotk z gl
AT A&7t 238& X & El(Extra-Insensitive) EPY w E23 AL A5FrY wEr) 2 8
2GA g7 AAEJY Bl 4B E AA S o BR3 ATE 892 Ea 2oy o
£ ool AYE $2 BE APEERECl WEA  gojo] ot EEst A7 T.8= g Aol
ped WA YRPEzIE dARE AN AR o gung ade 257719 wElud W)
G ATAn S EE AT A D s me AN A5 FAAL % LA 4
A #E AEAFFEVIEE Fol el o

Hyde®} Seering& t}Z 2o HFa|ofd] 23t ¢
A NS AN o8 Magee®t Book” 2
gtulle] ®Wstel] H-gats 3 A7 A
= AASAY, e s ddo 2, w7
A Az=gge g B 484387 AAEE A

At

_;

AAAUYY o)FE EEF Ao BT =
2 Bol BEHA o]FAYL2 YR hairl
ol disf @Azt Ao QAFL A BX
M e eapglo] SEAC] FF8hE o
dAEAEE AL &ARVE EEHZ
ili WA} HA| A7 E AFE 3] o]FE EE

< Aojstn. o9 Fol EZHT FHol= 1

24243€1]°H olFE EEH A Bt =
u] ol HLEQgir:} ey A E el x

r-|n
o

H oL et @O el B X XN o

Eg
g Aol 1% APAYNE APz A4
& Hzele ﬂtﬂg} EEHE #o] 2402

ARFAA) NG 2F PANL fFE of7)
W Af71E dAs £ A5 e 7HAE A
71g ANSE AT wES0| Bol Ry ¢
(1.8)

B =RixE A

= 5 d—‘j’;’”?ﬂﬂg A&}
B 94EE F= 9o ds) A2 w23y
v} walo] )3 ZV(Zero Vibration) ¢
©=2 Hego wel g Y702 =

roh ox
=

oX
ol
N

’3\

~5 3o %91 37]~E’— s QJhzrt EAsE
2 B4% 05T W 471: HE A AFe] A

A vebdth AAAGAOR o|FES FHA A
St o olz| g Fer)Hd sl AW wff
4 4+ o

L AN A9 TR 3AE Uy

E‘]‘,] ohﬂ],/\l o }‘](1)—"]' 7]-;}_

H(z)= 4 (1=pz )" M

Vibration(%)

Fig. 1 Sensitivity curve of a shaping filter
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Table 1 The properties of crane system
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A: M, =2 M) 10000kg, 2000kg
ojFE2 AH(m) 7000kg
2o Ael(]) 2.5m
2329 AFF(w,) 0.3153Hz
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