Transformation from Cartesian into geodetic coordinates
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Convert Between Cartesian Coordinates and Geodetic Coordinates
often found in geodesy and astronomy, for example,when
determining the position by GPS.

The program for calculating Cartesian coordinates by geodetic coordinates
has the form (A-longitude,ep-latitude,h-geodetic height) :
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(Geodetic(@,A,h) to cartesian(x,y, z) conversion]
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7z :—eval [v.[l_eX2]+h].sin(q0)]
[x v z]

The inverse transformation is as follows:

[Cartesian to geodetic coordinates conversion]
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where a is the orthogonal projection of point A onto the surface of the
Earth's ellipsoid.

The code for calculating the orthogonal projection is borrowed from Program

"https://en.smath.com/forum/yaf postsm69369 Draghilev-method-revisited.aspx#post69369"



Distance and projection of a point onto a surface

Pr (sur):= S d £(x) en g
c:=[1..3] c'—dxc e ::We(g) k::[l..rows(sur)]
T
dk::norme (A_row(sur, k)) al:=eval row(csort(augment(sur, d), 4), 1]
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F(x):= eNz'[A3_X3]_eN3'[A2_X2]
eN3-[A1_x1]_eN1.[A3_X3]
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Accuracy was defined as the difference between the initial (known) geodetic
coordinates and the transformed coordinates

eh:=h# —h ep:=o# —9p(a) eA:=A# —A(a)

Ex.1 (GPS satellite)

h#:=20300 xM A#:=30° p# :=55°
Convert to XYZ:

X:=13259.018058 xm Y :=7655.0976448 xmM Z:=21830.169714 xm

Restoration of geodetic coordinates: augment (X, y, z) [a]qL:Pr(sur)
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Ex.2 (100000 km)

h#:=100000 &M A# =40 ° o#:=40 °

Convert to XYZ:

X:=62430.440421 xm y:=52385.359531 xm Z:=68356.746253 kM
Restoration of geodetic coordinates: A._au@mmt(x,y,z) [a hL:ET(sur)
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Ex.3. (Superdeep Borehole)
h#:=(-3000) xm A#:=40° o#:=35 °
Convert to XYZ:
X:=2124.2188597 kM y:=1782.4312617 kM Zz:=1917.1373296 kM

Restoration of geodetic coordinates: A’_aummmt(X,y,z) [a h]:=Pr(sur)
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