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On the Ship’s Berthing Control using Fuzzy Neural Network

Ja=Yun Koo , Cheol-Yeong Lee

Abstract

In this thesis, a new berthing control system was proposed as one of
the future intelligent ship’s system which can control captain’s decision-
making as closely as practical using the FNN controller. This berthing
controller consists of the navigation part and the berthing part. The
supervised learning data were drawn [rom Ship-Handling Simulator
(NAVSIM NMS-90 MK Im) and the ship motion characteristics are
represented internally. The FNN navigation & Dberthing controllers are
provided with self-tuning mechanisms using fuzzy inferences in accordance
with Back-Propagation(BP) for the proper control of the auto-berthing
system.

In order to verify the results, the author established a ship mathematical
model showing hydrodynamic forces and manoeuvring characteristics of
ships at low advance speed, and executed the simulation of FNN
navigation & berthing controllers at on-line condition using the above

mathematical model with 486 PC in the experiment scenario of Busan Port.
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The results of ship trajectories of the FNN navigation & berthing
controllers were found to be effective to alter the ship’s course and to get
alongside the goal berth automatically.

In addition, the evaluating measure for the safety of berthing was
proposed using the Analytic Hierarchy Process(AHP). The three(3) learning
data for FNN berthing and the one(l) FNN auto-berthing data were
composed with the scenario A, B, C and D respectively. FNN auto-
berthing scenario D was ranked as the second(except evaluating factor
“Swept Path”) or the third class(including evaluating factor “Swept Path”)
in séfety evaluation of berthing based on AHP when compared with the
supervised data scenario A, B and C. According to the result of this
experiment, the supervised data for FNN berthing should be adopted with
the superior one from those simulated in the Ship-handling Simulator if
possible.

This FNN berthing controller is expected to help the captain/pilot to use
advisory information as the maritime safety information(MSI) system in
the beginning, and finally it could be used as an auto-berthing system for
the future intelligent ships.
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Fig. 1 Block Diagram of Berthing System
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The Evaluation of Berthing Safety
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(Note) * mark indicates the evaluating factors are not applied to unberthing case.

Fig. 13 Hierarchical Evaluation Structure of Berthing Safety
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Table 1 Ranking of Berthing Safety based on AHP
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(Note ) lal: CPA to Shallow Area, [b]l: Mean Swept Path,
[c]: The Product Berthing Times by Accumulated Position Angles,

[d]: Berthing Long. Speed, le]: Berthing Trans. Speed,
[fl: The Product Ahead RPM by Rudder Angle Used,

[gl: Weight of Astern RPM, [h]: Tug or Thruster Used
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