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Optimizing Control of Main Engines of Ship by Multivariable Adaptive Extremum
Control Technique

Mizuno, Naoki
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i In this research, we consider an optimization problem of control system of marine
engine.

First, a parameter optimization scheme, based on the adaptive extremum method and hill-climbing
technique are considered for marine engine control system. The structure of marine engine control system
is based on PID compensator and internal model for wave disturbance with dumping factor. Next, a
parameter optimization scheme based on hill-climbing technique is extended to improve tha convergence
speed and atability of convergence. Finally, the model based evaluation and tuning of proposed optimizing
scheme is investigated. The effectiveness of the proposed scheme is evaluated by computer simulations
under various sea conditions.
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(a) Tail wind (b) Head wind
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kpp(n+1) = kpp () + G, [(J2(n) +1,(0))

() + 1)1 ®)

kapy(n+ 1) = kap(n) + Go[(Ja(n) +J,(n))
- (fl(n) +J'3(n])] (6)

Ksb o de

I 8

!

2 T
}{B‘_
) s Y | L=l ]
1
ECEr ] ] F
al { il | b 4
£ H i
E I ...:,.... — - =1 ~—
1
i £ [ : ]
= 4 - =]
e Ty e~ R e
'
(a) “Trends of Kpp and Kap
w10
= X )

CPlDcontal |
Direct search method

26

2o

Parformancs Index

— ]
o 500 1000 1500 2000 2500 23000 23500 2 &S000 4500 5000

(b) Trends of performance indices
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(a) Trend of performance index and controller gains for tail
wind (Left: Small initial Kp: Right: Large initial Kp)
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(b) Trend of performance index and controller gains for
head wind (Left:Small initial Kp: Right:Large initial Kp)
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