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Abstract : In this study, we propose a state feedback strategy for transporting a vessel using a multi-tugboat
system. The problem is complicated by uncertainties in the transported vessel, such as variations in payload

as well as external disturbances like ocean waves and wind. To ensure effective

and center of mass,
a state feedback

transportation, we first formulate the system that incorporates these factors. Next,
supervisory control law is designed, using a robust tracking and disturbance rejection scheme and the linear
matrix inequality (LMI) approach based on #,/H., mixed design framework to account for uncertainties and
external disturbances. A simulation study is performed to validate the efficiency of the proposed control

strategy and method.
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S0 oM XEE E= HHEHE 2SHOAAY AAof 25t A7
St ZE it Table 2 Natural frequency and damping ratio of
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5. Al=zi[o|M Item Parameter Value
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Hera AlYEle g o, mAD 439 o Tugboats . C—10
F
Ho FAHE ALBE Aojhyos gk Damping 0
] W, =
Aotids ddo= AAR AoA 9 54 o] .
Bees Aledoldoer HFsheSR gk Aol
2o Az AFO ola] A RFE AjEFo 2 —0.0392 —2.16x10"¥5.26x 107"
J2 ARS8l AR HdEter Aldat K.=|1.02x10"2 —0.0407 6.08x10°° (19)
Ea]gtetu] el Table 13} Table 20 A z|alsick? —7.53x107"2 3.09%x107° —0.0178
o|uf Table 1> XA, Table 2= of 1A K@Y
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—79.0072 —4.32x 107 *7.13 X 10"~ 7.13 10™° o FFARe Fud gHe Akl
—0.0018 —45.3451  0.1584  —0.1584 H AFoA GATILA} 3l AlJEE= Al
—0.0420  —0.0420  0.0027 0.0027 AF duro] ma w sl AZ=Alo] HEAlET @
—5.66x107°5.66x10792.17x 10 "= 2.17x 10" g dure) oA 8 sdgAel Sedstal, ot
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Table 1 Dimensional parameters of the vessels” My=| 0 3324 0 |,Dy=| 0 1217 0 |,
0 0 113.2 0 0 7.36
Item Parameter Value 7024 0 0
Length 2.0 m |[AM,|<| 0 66.4811.32 (20)
Vessel Breath 1.0 m 0 11.3222.64
Weight 21.5 kg
Lensth 073 280.96 +17.56 (k—1) 0
ong /o m M, = 0 265.92+16.62(k—1)
Tugboats Breath 0.19 m 0 —11.324+2.83(k—1)
Weight 1.98 kg
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