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Summary. The iterative formula based on Newton method is proposed for the computation of geodetic latitude.

In spite of existence of a number of varions methods
for computation of geodetic latitiude (see, for instance,
Morozov. 1979), this task remains as interesting for
geodesists. For illustration, it is enough remind that
the method developed in recent paper (Fukushima,
1999) became the basis for computation of geodetic
coordinates in accordance with [ERS Conventions
(2000). This method provides stable computation of
geodetic latitude in very wide space. As it was
mentioned in (Fukushima, 1999), the method was
tested for geocentric distances from small
neighborhood of the Earth’s center to those near
Moon’s orbit. Nevertheless, the space near the Earth's
surface remains most important for practical purposes.
Therefore, our paper deals with deriving of simple
stable iterative formula for computation of geodetic
latitude near the Earth's surface.

We will start from the well-known relations
between 3D rectangular coordinates JX,Y,Z and geo-
detic latitude B, longitude L, and ellipsoidal height -

X =(N+H)cosBcos /.
Y=(N+H)cosBsinL (1
Z=(N+H)sinB-e¢*NsinB

where V is the radius of curvature of prime vertical
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N demal fo (2)

V1-e’sin®* B

a is semimajor axis of the Earth's ellipsoid of
revolution. ¢ is first eccentricity of the ellipsoid

The basic equation for computation of geodetic
latitude follows immediately from (1):

VX?+Y* sinB-ZcosB=e¢’NsinBcosB (3)

With the notations

n=esinB, s=—, p=—T—"_ (4

the equation (3) become

f’(n)=('~'\/l~n2 +n)\/62 -n' - pnyfl-n® =0 (5)

This equation may be solved for the unknown 1
iteratively by means of Newion method:

f,)
TR =T s (6)
4 Jm,) :

where



Fp=|1-s =2 )Jez—nz
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By substituting (5) and (7) into (6) we get the
recursive formula

Mpat = M + %,V gi- ®)
where
u,=41-n, 9
v, = et —m2 (10)
A, =(pu, =v, M, = su,v, an

Cr:r = 231’1:' i (pvn _un )ni

(12)
—s(l+e*m, —u,v,(pu, —v,)

The iterative process starts from the initial value

leopesin

Z
My =€ ——e—
NP7

and should stop if a necessary accuracy € is reached

(13)

Nyt — N, | <8 (14)

The derived formulas were tested for the space
bounded by geocentric latitude —90° < ¢ < +90° and
by ellipsoidal height —1000 km < / < +1000 km. In all
computations the convergence of the iterative process
to e=10""° was riched after no more 4 iterations. Since
the main benefit of this method consists of no any
(explicit or implicit) usage of tangents (which are
singular at poles), we can propose this method for
practical applications.
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0.A Abpukocos
PO OBYMCJIEHHS M'EOAE3UYHOI LIMPOTH
Pesrome
JUtst OGMMCIEHHS Te0e3MIHOI IMPOTH 3aMpPONOHOBAH] iTepaiiita QopMyia Ha OCHOBI MeToNa HuroToHa,

O.A.AbBpHKOCOB
O BBIUMCJIEHUU IEOIE3UUECKOH IIMPOTHI
Pezrome
15 BEMHCICHHA TE0E3HMECKOH IHPOTHI MPEIIOKEHA HTePAlHOHHas opMYIa HA OCHOBE METOAA HerotoHa.
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