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In this article, we consider deformed spheres as a new reference model for the
geoid, alternatively to the classical ellipsoidal one. The parametrization of de-
formed spheres is furnished through the incomplete elliptic integrals. From the
other side, the solutions for geodesics on those surfaces are given entirely via el-
ementary analytical functions, contrary to the case of ellipsoids of revolution. We
explicitly described algorithms (all necessary computational steps) for the solution
of the direct and inverse geodetic problems on the deformed spheres. Finally, we
presented a few illustrative numerical solutions of the inverse geodetic problems
for two conceptual cases of near and far points. It had turned out that even in the
non-optimized case we obtained the good agreement with the predictions of the
World Geodetic System 1984’s ellipsoidal reference model.

MSC: 33E05, 53A04, 53A05, 53A35, 53C22, 86A30
Keywords: Deformed spheres, direct and inverse geodetic problems, geodesy and
navigation problems, reference models for geoid, World Geodetic System 1984

Contents
1 Introduction 74
2 Geometrical Description of \-Spheres 75
3 Geodesics on \-Spheres 77
4 Direct and Inverse Geodetic Problems 80
4.1 Near Points — Direct Geodetic Problem . . . . . ... ... ....... 83
4.2 Near Points — Inverse Geodetic Problem . . . . . .. ... ... ..... 84
4.3  Far Points — Direct Geodetic Problem . . . . . ... ... .. ...... 86
4.4  Far Points — Inverse Geodetic Problem . . . . ... ... ........ 86
5 Comparison to WGS 84 Reference Model 88
6 Concluding Remarks 90
References 92

doi: 10.7546/giq-25-2023-73-94 73



