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Abstract: In this paper, the core idea of the conversion relationship between the ellipsoidal harmonic
coefficients and the spherical harmonic coefficients is derived from the orthogonality of the Legendre
function and using another coordinate variable replace the former coordinate variable in the integral
expression of spherical harmonic coefficients or ellipsoidal harmonic coefficients. Then the conversion
relationship between the spherical harmonic coefficient and the ellipsoidal harmonic coefficient is obtained.
In addition, all the derivation of this paper is based on the squared magnitude of the ellipsoid flattening.
From the conversion relationship between the ellipsoidal harmonic coefficient and the spherical harmonic
coefficient, we can see that: MUsing Laurent series to calculate the second type of Legendre function, it is
more easier to calculate the second type of Legendre function; @ With the ¢* magnitude preserved., the
derived conversion relationship is simpler than the form of literature[ 2] and satisfies the requirements of
linearization of the physical geodetic boundary value problem; @ The difference between colatitude and
reduced latitude is considered and the result is more reasonable.
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