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THIET KE VA MO PHONG BIEU KHIEN '
BACKSTEPPING THICH NGHI BE CAI THIEN CHAT
LU'ONG HE DINH VI PONG CUA TAU BIEN

DESIGN AND SIMULATION OF ADAPTIVE BACKSTEPPING CONTROL FOR

IMPROVEMENT OF A SHIP DPS
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TOM TAT

Diéu khién Backstepping hay con goi la diéu khién cubn chiéu (Backstepping Control: BSC) cho tau bién da dwoc
thiét k& va mé phdng nadm 2013 [1]. Diéu khién BSC yéu cau biét phwong trinh déng lwc hoc cuia tau dé bu truc tiép
anh hwéng dong lwc hoc dén chat lrong diéu khién. Két qua md phdng cho thay, diéu khién BSC lam viéc tbt trong
diéu kién khéng c6 nhiéu hoac nhiéu & pham vi nhd. Tuy nhién thuc té ddng lwc hoc cla tau khéng duwoc xac dinh
chinh xac. Hon niva cac yéu té nhiéu do méi trudng ngoai nhw séng, gio, dong chay thay ddi lién tuc lam cho diéu
khién BSC khéng dap (rng dwoc. D& khac phuc van dé nay thi diéu khién cudn chiéu thich nghi (Adaptive
Backsteppmg Control: ABSC) dwoc ap dung dé tw dong bu tat ca cac sai Iéch mo6 hinh dong lwe hoc va anh hwéng
clia nhiéu ngoai. Bo diéu khién nay da duwgc chirng minh lam viéc on dinh va co chét lwong tbt bang ly thuyét
Lyapunov Két qua mo phong trén phan mém Matlab/Simulink da cho th4y rang diéu khién ABSC c6 wu diém 10 rét
khi giam manh anh huwéng clia nhiéu ngoai so voi diéu khién Backstepping BSC, dac biét la nhirng nhiéu cé dinh
hodc c6 tan sé thap. Day ciing la ci tién ma&i so v&i cac nghién cteu [1] vé didu khién dinh vi dong cho tau bién cong

bb n&m 2013.
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ABSTRACT

Backstepping control (BSC) for a dynamic positioning system of ships is designed and simulated in 2013 [1]. This
BSC requires approximated dynamic equations of ship to compensate directly effects of dynamics for improving
performances of the control system. Simulation results of BCS indicate that BSC works well without external forces
from environment. However external forces from waves, wind and sea current always affect to the operation of ships
so the BSC can not be used effectively. Therefore adaptive backstepping control (ABSC) is proposed in this paper to
improve this problem in order to compensate all modeling errors and external disturbances. The stability and
performances of this ABSC are proven by Lyapunov theory. Simulation results on Matlab/Simulink indicate that ABSC
has strong advantages to elimilate static external forces or lower frequency disturbances. ABSC also reduces effects
of high frequency disturbances. This is main improvement compared to BSC in research [1] for the DPS of ships.
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