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Abstract: This paper focuses on proposing a robust adaptive dynamic positioning control algorithm with event-triggered
input to deal with the parameters uncertainty, model structure uncertainty and the constraints of communication resource
under the practical marine environment. The radial basic function neural networks are utilized to approximate the system
uncertainty. And the actuator inputs with event-triggered mechanism are designed to reduce the occupation of commu-
nication channel in the presence of communication bandwidth limitation. Furthermore, the problem of strong couplings
between the actuator gain uncertainties and the state variables is solved and the adaptive parameters are derived to com-
pensate the gain uncertainty of actuators online. The Lyapunov theory is employed to prove that all error signals satisfy the
semi-global uniform ultimate bounded stability. Finally, the effectiveness of the proposed algorithm is validated through
the comparative simulation experiments.
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v=1[04 040202 0.1 0.3]7,
£=1[0.32 0.32 0.3 0.2 0.1 0.3]",
ox=[55 34252 35",
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Fig. 2 Environment disturbance
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Fig. 3 Comparison of the marine vehicles motion trajectory
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Table 2 Quantitative comparison of performances for
the proposed algorithm and the one in [5]

s KR ASCEE SCHR [5] 5%
Te/m 1.0548 1.5149
MAA  ye/m 1.3637 1.6470
Vel (°) 2.5864 3.9513
/N 12784 x 10*  1.9634 x 10*
MAI  ~/N 23684 x 10* 47634 x 10*
/N'-m 73446 x 10°  6.9674 x 10°
Tu/N 7.2968 18.3424
MIV /N 26.5473 32.8798
/N'‘m  1068.9781 1254.6468

BeAh, ARSCER A THE A A7 (held computer memo-
ry, HCM)FIRAE 5 205 (sampling number, SN) KA
PRI TR A . AR R FR I 4 RAER
ARSCHEH EETHCMAT SN /N TSR 51592, PRt
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Fig. 4 Comparison of the attitude variables z, y, ¥
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sampling points under the proposed algorithm
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Table 3 Comparison of the computation load for the
proposed algorithm and the one in [5]

fRbr RIS ARSI SCER(S)5E

CPUGT4710) 33107 455085
2.70 GHz
CPUGS-7200U) y00/cc 651686
2.50 GHz
SN 977 50000
( 1 (=
MAA = t)ldt
too — to Lo len(0)1d,
1t
MAI = t)|de 37
too — 1o f eI, o7
1
MIV = ‘[ |T(t+1) = 7(t)|dt.

oo — YO
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Fig. 7 Actual control inputs under the proposed algorithm
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