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Abstract @ With the technological innovation owing to the 4th industrial revolution, the maritime transportation is rapidly being developed with
autonomous ships and systems. Particularly, autonomous ships will partially replace the manned ships and navigation among them remotely upon the
degree of autonomy suggested by IMO. Accordingly, the remote operator and related research have increased as well. However, the data on the minimum
required manpower for remote operators are lacking such as considering engage required situations and their co-occurrence probability. Therefore, this
study proposes a simulation model that calculates the number of remote engage required situations by defining restricted water area and remote engage
required situation as close-quarter situations based on accumulated trajectory data of actual ships. The findings are expected to be used as background

materials to establish the appropriate manpower distribution of remote operators in remote operation centers.
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Fig. 1. Research workflow.
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Fig. 2. Data extraction area.
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