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! Aton (Aid to Navigation)
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3 AlS (Automatic Identification System)

* ECDIS (Electronic Chart Display and Information
System)
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" AIS (Automatic Identification System)
" SOLAS (Safety of Life at Sea)
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" Electronic Chart Display and Information System
"' GPS (global position system)
" Gyroscope

'™ IMO (International Maritime Organization)
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¥ Pilot

" Pilotage operation

" STCW (Standards of Training, Certification and
Watchkeeping)
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" MARPOL (Prevention of Pollution from Ships)
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" Reinforcement Learning (RL)

" Convolutional Neural Networks (CNNs)
" Recurrent Neural Networks (RNNs)

¥ Fuzzy Logic System
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Since more than 90% of foreign trade in goods is conducted through
maritime transport, and the initial and final bottlenecks of ships are
related to loading and unloading goods at the ports of countries, ensuring
maritime safety in the waterway corridor of port entrances and exits to
reduce the risk of various imaginable hazards for a vessel is always of
paramount importance and a fundamental concern for port managers
worldwide. Therefore, considering that traditional physical buoys serve as
indicators for the traffic routes of incoming and outgoing ships in the port
waterways, the utilization of artificial intelligence to enhance the
performance of these physical buoys through the implementation of
virtual buoys can play a significant role in improving the level of maritime
safety in the waterways of ports, which are the main bottlenecks for ship
traffic. Consequently, this research, as a case study, emphasizes the
necessity of implementing a virtual navigational aid signal system and
integrating their functionality using artificial intelligence with the physical
buoys located in the ports’ waterways and the Automatic Identification
Systems (AIS), Electronic Chart Display and Information Systems (ECDIS),
and ARPA radar systems in the KHOWR-E MUSA Channel of Imam
Khomeini Port Complex—one of the longest and most challenging entry
waterways to the country’s ports, with a distance of approximately 42
nautical miles from the mouth of KHOWR-E MUSA to the berthing areas—
aims to reduce human error in ship navigation.




