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The purpose of the Route Prediction System is to provide the user with a similar path based on a given vessel's
characteristics. This will help reduce vessel collisions by giving a vessel insight as to what other vessels are going to do.

Tests verified the correctness of route geometry by validating latitude
and longitude values across all generated trajectories. They also
evaluated route feasibility by ensuring suggested and predicted paths
avoid land masses and restricted areas.

Functional testing involved comparing shortest path outputs against
known maritime routes to confirm reasonable trajectory length and
structure. Additionally, consistency and stability of each algorithm was
assessed by testing on multiple vessel types and input scenarios.

Functional Requirements

* Produce an optimal route and other potential routes for a given
vessel.

* Filter possible routes based on vessel characteristics.

* Provide predictions for the top possible routes a vessel may take.

* Filter out impossible routes for the vessel.

This is represented by using a Similarity Algorithm that takes the trajectory and vessel characteristics and compares it with
the stored network. Then it takes the three lowest valid similarity scores and outputs in the GUI.
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Future Improvements:

Image #3 Similarity Algorithm Flow Chart  Additional GUI improvements for appearance and usability
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* Improve trajectory cleaning and generation to reduce noise in data.
* Allow users to generate routes based on vessels with the highest
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Ports and individual voyages are visualized and explored in GIS, and
port-to-port trajectory shapefiles are cleaned and created using python
scripts from previous iterations of Roads of the Sea. The

generated trajectories are then stored in a PostgreSQL databse. To
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Image #4: Ul after running similarity and extension algorithms




Abstract

The 2025-2026 Roads of the Sea development project is a route suggestion and prediction
system for maritime travel. The purpose of these two systems is to take existing
maritime route data to help generate optimal route suggestions for vessels and to predict

the routes of other vessels given specific characteristics.

The route suggestion system converts port-to-port trajectory shapefiles into directed graph
structures, where vessel constraints of length, width, draft, and ship type are applied for
optimal and safe route suggestions. Dijkstra's algorithm is then used to compute the
shortest or most traveled routes between ports.

The route prediction system provides the likelihood that a given vessel will take a certain
path. The similarity algorithm uses a baseline similarity, which is computed as the average
of the Fréchet distance and the distance between the two closest points on the
trajectories. Additional multipliers are then applied to this baseline to weight the
comparison, helping ensure that the predicted path closely resembles the typical route
taken by similar vessels.

Together, these systems work in a centralized graphical user interface that allows users to
input vessel and route information, validate parameters, and visualize outputs through

dynamic map displays.
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