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On The Control of Ship Manoeuvring in Channel
by introducing the Fuzzy Neural Network
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Abstract

Studies on the ship’s automatic navigation & berthing control have been continued by way
of solving the ship’s mathematical model, but the results of such studies have not reached
to our satisfactory level due to its non-linear characteristics at low speed. In this paper, the
authors propose a new control system which can evaluate as closely as captain’s decision-
making by using the FNN(Fuzzy Neural Network) controller which can simulate captain’s
knowledge. This controller contains the concept of safety according to channel width. The
learning data are drawn from Ship Handling Simulator(NavSim NMS—90 MK 1) and rep-
resent the ship motion characteristics internally. According to learning procedure, the FNN
controller can tune membership functions and identify fuzzy control rules automatically. The
verified results show that the FNN controller is effective to incorporate captain’s knowledge

and experience of manoeuvrability in cha
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Table 1. Main ship data of mathematical simu-

lator model

Type of ship Container Ship
Displacement m® 42275
Length between perpendiculars m 230.5
Length overall m 241.1
Breadth moulded m 32.2
Draught fore/aft m | 10.15X10.15
Block coefficient 0.561
Type of engine One Diesel Eng
Type of Propellers Fixed Pitch
Direction of Rotation Right Handed
Type of Rudders Semi-Spade
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Fig. 4 Designed channel layout & acquired
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Table 2. Learning rates at each weights

Weights | Learning Rates || Weights | Learning Rates || Wights | Learning Rates
we(x) | 00001290 {lwy(x) | 00000031 || w 09
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Table 3. Examples of auto-acquired fuzzy rules

Rule No.j Devi. [T. Rate| X-pos. | Y-pos. | Fuzzy | FNN(y*)
39 NB | NS 70 FA | PO —206
132 NS NB LS NE MI —18
345 0 PS RS | VE { PE —32
449 PS Z0 LB FA SE 144
622 PB PB PB | NE ST 234
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Fig. 6 Comparision actual rudder angle with

estimated rudder angle
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