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Adaptive Elastic Ellipse Algorithm for Maritime Delimitation
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Abstract: Objectives: To improve bilateral maritime delimitation on a reference ellipsoid when the two
boundaries are represented by discrete nodes, an adaptive elastic—ellipse algorithm is developed to address
sparse iteration centers, insufficient directional adaptation, and large polyline approximation errors in con-
ventional elastic—circle processing. Methods: The minimum geodesic distance from the current iteration
center to each boundary—node set determines the semi—major axis of an auxiliary ellipse, while a compres-
sion ratio controls its semi—minor axis. The major-axis direction is updated from the directed segment joining
the associated nearest nodes on the two boundaries. Candidate points are searched directionally along a half
ellipse, and a bounded error—circle heuristic local search is invoked when the distance—ratio residual exceeds
the prescribed tolerance. Comparative, compression—ratio sensitivity, and multi—scenario experiments are
conducted. Results: In the main experiment, the proposed method generated 200 iteration centers in
160.82 s. Compared with the conventional elastic—circle method, it reduced the mean and maximum offsets
by 36.82% and 19.57%, respectively, and reduced the mean chordal deviation by 62.51% . Compared with
the distance-ratio line method, the average runtime per iteration center decreased from 25.21 s to 0.80 s.
When the compression ratio increased from 1 to 8, the number of iteration centers increased from 14 to 808
and the total runtime from 19.80 s to 576.96 s. Four tested scenarios, including regular, wide-water, com-
plex—boundary, and non—equal-ratio cases, all completed successfully. Conclusions: The proposed direc-
tional elliptical search improves candidate coverage and polyline approximation for the tested discrete bilateral-

boundary conditions. The compression ratio provides a practical means of controlling point density and com-
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putational cost, whereas its effect on geometric accuracy is scenario dependent.

Key words: maritime delimitation; elastic ellipse; error—circle search; geodetic computation; distance—ra-
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Fig. 1 Example of Bilateral Maritime Delimitation Using Three-Point Algorithm
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Fig. 2 Diagrams of Opposing Buffer-Boundary
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Fig. 3 Diagram of Elastic Circle Method
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Table 6 Sensitivity-Experiment Results for Elastic Ellipse Compression Ratio
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Table 7 Run Records for Four Simulated Scenarios
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