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a step of information acquisition
collecting historical voyage data of the ship, as well as future voyage plan data and a target carbon intensity indicator value
of the ship selected by a user via human-machine interaction

/

a step of data quality monitoring
determining whether the sailing fuel consumption data, berthing fuel consumption data, and sailing distance data in the
historical voyage data are abnormal, and whether the sequence of ports of call in the ship's current voyage is consistent with
the sequence of ports of call in the future voyage plan.

a step of fuel consumption model building
excluding the abnormal historical voyage data identified in the step of data quality monitoring, and building a sailing
fuel consumption model and a berthing fuel consumption model based on the remaining historical voyage data.
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a step of level monitoring
calculating a total sailing distance for the ship's current calendar year and for each voyage within that year; calculating
a total fuel consumption for the ship for that year and for each voyage within that year; calculating a carbon intensity
indicator value for the ship for that year and for each voyage within that year; and determining a carbon intensity
indicator level based on the carbon intensity indicator value.

a step of level prediction
determining whether the sequence of ports of call for the ship's current voyage is being executed according to the
future voyage plan; outputting no prediction result if not; and outputting a predicted carbon intensity indicator value
for the ship for each future calendar year and for each voyage within those future years if so.

a step of level auxiliary decision
determining whether a predicted carbon intensity indicator value exceeds the target carbon intensity indicator value
selected by the user; and generating auxiliary decision suggestions for the target ship to improve the ship's carbon
intensity indicator level if the predicted value is greater than the target value, or if the predicted value is less than or
equal to the target value but a difference between them does not exceed a certain threshold range.
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a step of human-machine interaction
providing the target carbon intensity indicator value of the ship, the future voyage plan, and a selection confirmation
command for user selection, and displaying output results from the various steps.
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