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Manual harbor monitoring does not reliably
tell operators which on-screen target
matches which real-world vessel.

A useful system has to see vessels, keep their
identities over time, ingest AIS, and connect both
streams into one operational output.

This project builds that pipeline from start to finish.
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The video stream is scanned frame-by-frame. YOLO detects vessels, a tracker preserves identity across frames,
and a second-stage crop classifier refines the vessel label.
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Fuse Geolocate

AlS messages provide MMSI, position, speed, and direction. Trajectory summaries are built from the live rows so

the visual track has a candidate vessel set to compare against.
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Candidate pairs are gated in time, then scored by track behavior. The system compares the visual track against AIS trajectories and selects the best

vessel match.
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CALIBRATION

Reference points bootstrap the mapping. Matched CV and AIS tracks then self-
calibrate the homography used to convert image pixels into geographic
estimates.
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Initial homography
+ self-calibration
@ Initial homography from fixed reference points
@ Trajectory builder forms candidate pairs
@ Trajectory matcher selects best MMS|
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