The design of fuzzy collision avoidance expert system

implemented by Matlab fuzzy logic toolbox
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Abstract : In recent years, shipping at the sea has been rapidly grown in marine nations and vessel’s collisions are increasing
as well. The collision avoidance is one of issues maritime satety. To reduce vessels’ collisions, the fiizzy inference system is
one of popular algorithms for collision avoidance. In this paper we aim to implement Matlab. Fuzzy logic toolbox sofiware for

collision avoidance algorithm.. For this we used an original Matlab fiizzy logic toolbox and customized the toolbox for the

collision avoidance algorithm.
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Fuzzy inference
» Fuzzy logic provides a practical, inexpensive solution for controlling
complex or ill-defined system,
# Using fuzzy logic to reach a crisp solution to a specific
problem usually involves three steps: fozzifier, fuzzy
inference engine, and defuzzifier.
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Mamdani fuzzy model

= Mamdani applied a set of fuzzy rules
supplied by experienced human operators

min

= We may use the data from AIS (Automatic identification -
system) to calculate TCPA and DCPA We need Collision Risk

® TCPA[Time of the Closest Point of
Approach)/DCPA(Distance of the Closest Point of Approach)

Definition of TCPA
and TCPA

34



35



36





