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Anti-Sway Control of a Jib Crane Using Time Optimal Control
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ABSTRACT: This paper investigates the constant-level luffing and time optimal control of jib cranes. The constant-level luffing, which is the
sustainment of the load at a constant height during luffing, is achieved by analyzing the kinematic relationship between the angular
displacement of a boom and that of the main hoist motor of a jib crane. Under the assumption that the main body of the crane does not rotate,
the equations of motion of the boom are derived using Newton's Second Law. The dynamic equations for the crane system are highly nonlinear;
therefore, they are linearized under the small angular motion of the load to apply linear control theory. This paper investigates the time optimal
control from the perspective of no-sway at a target point. A stepped velocity pattern is used to design the moving path of the jib crane.
Simulation results demonstrate the effectiveness of the time optimal control, in terms of anti-sway motion of the load, while luffing the crane.

1.M 2

gt A AeolUE dH3AY 3H3r] Aslix= e o)
U2 A0S ARSEA|TL, duistEo|v 55388 Aeste )
= Fig. 19} 2& AHz3#2(jib crane &2
derrick crane)o] AM&¥th Fig 204 RE ulel o] Au=a
A0S 71BN Fol gog H We FEYEA, I
EEE 29 d8)2-F(slewing), £4| 5/ 31325 (luffing),
329 Ab5/3e-F(hoisting), 231 EA7F Y S 3
A FYse FYPEF(traveling) o] Utk 11 =L A
C2RE JRE Xo g &7V Sl B& AsA1E 2

Bl Wg™ &S Fo] G wakA FokAe 53] U

(Sakawa and Nakazumi, 1985 Takagi and Nishimura,
2003; Agostini et al,, 2003). webA Bo] /348 W &
o] Eolg YA FAATIE ¥zl HBrye] dasdt
o (H7Bu 5, 1997).

FYJe] EEGA ol g A7AAr} v EAHT 3
th 54 5 (1997a)2 A=Y ZE Qe EEPANE 9T
2d8 g AojAgge tiste] sk, o] F(1998) 2
A YA AEAAVE o83t F#AY EEY

ALAAL e AFA: FAR A FAT FAT 4F 30¥A
051-510-1481 mwkang@pusan.ac.kr

rotary crane 32

R

tlo

87

A ojdh= FH3AT. ST PIE(Q2
Y 2% goid HAE o8 EEH YAFAE A
Qtte] EEHAIIE AL, HPHE(001), olFHe °)B}F
(2000)2 HIAE Aoj71E o]&3dtd HAIHAL] EEHA
o oiF 7€ FYFAT HAE S(000)2 HE2ZE o]
4% k=3¢ EEH WAGA A et d7stla, A
A F(2000)2 ASTE FHAA7IE o8-8t AEelv=
g Y EES ¥ol7] AT A7E FHsAU

QT 000)2 ZH|o]
010

=
E
Fat

Fig. 1 Jib crane in a harbor



88 B3 24

Zeelvadd & ARAHA AHHA o B A
T= 83 PP} Sakawa and Shindo(1982)= EEg]
=4YE A AY o2 YRR, 23} cost functiond
Hagshe HALE JEAFL AWIAT. 32 B
(197b)& Aol Z#RIY SEMNEE O 7IXZE W
3, Z4zte] Awe] tig o]FAIZt R EEYUL vasYL. §
T4(1999), Hong et al. (2000)2 AZHHHA ) o] gl =
EARAA =3 5 mdy 0z}, 9P S o3 A @
FESHS AR AorIE ol83ld EEYS Fasldle
A7 Y3} Auernig and Troger (1987)& ZHghgt &l
& AMS3tY AMdoz Aol AU thE A7 Ao
718 ALSAL, Singhose et al. (20000 =] YHT=
A|o], Hong et al. (2003)2 HHT}EA0}E o]&3ld =#|Qle
E5HS HAPUA WEA ERYS FoHAE siuch
Iy & =294 Rz st B3Rl AR A4
ool BdtAME Az[Eo] WA FUJES stEdn B
=Eo] §xY Aoz Algdct

2 =52 ABEAFAE 0|43 3B o]FA] dAEo B
Bl HgE E Gl L EEPAo)(sway control)o]
#Y A7E FHNAT YAHoZ, BEA] N3 2 F3ygl
of &A Fo] d&/3Ase ANados d43ty 329 Y

Boom Bail Boom Mast Bail

u

Boom Joint
Height

| |

Fig. 2 Schematic diagian of a jib crane

Fig. 3 Plane motion of a jib crane
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