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Abstract: By investigating the differential equations of geodesic lines on the reference ellipsoid and extending to explore the unique properties of
Clairaut” s equation in geodetic theme calculation, combining with Bessel’ s geodetic theme direct and inverse calculation, we developed a
spatial interpolation algorithm for geodesic line based on reference ellipsoid surface, which could effectively resolve two critical issues, including
the singularity in geodesic line calculation at the equator and the quadrant orientation judgment of geodetic azimuth when geodesic
line length exceeded 10 000 km. We implemented an accurate computational program for interpolation point coordinates using Visual
Studio V6.0, and demonstrated the algorithm’s reliability in geodesic line interpolation by numerical case studies and simulation visualization.
The results reveal that the maximum calculation accuracy reaches 1.33 cm along the 0° and 180° meridians, while the maximum deviation of
18.7 em occurs along the 90°and 270° parallels. The findings confirm that the algorithm achieves authentic simulation of geodesic lines

through reference ellipsoid approximation, showing significant practical value in geodetic line calculation and visualization applications.
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