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Geoid can be determined by;

= Global models, constituted from potential
coefficients

= Use of vertical deflection, obtained from
astro-geodetic measurement

« Gravimetric measurement,

=« GPS-Geometric levelling,

* GPS-Precise trigonometric levelling,
« GPS-Astronomic observation,

* GPS- Gravimetric measurement,
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ANy =Dy sin Zysiney, (6)

This study aims the use of conventional
terrestrial zenith angle and GPS data instead
of GPS-geometric leveling for the
determination of precise geoid heights.

The method has been probed into in
consideration of the accuracy, practicability,
measurement and evaluation criteria, and
has been examined.

In addition, geoid profiles that have been
determined with the GPS-Zenith(GPS_ZEN.)
angles measurement have been compared
with  TG-99A and IGNA geoid models to
explore its consistency.

MATHEMATICAL
MODEL OF THE
PROPOSED METHOD
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Figure.2. View of the profiles in horizontal plane




Table.2. Processing and adinstment informations of GPS network
GPS Network informations

Nuomber of fixed points (XYZ fixed) ]
MNumber of toral pewnrs (k) o3
Number of baselme (q)
. . . TNamber of baseline componeats (=3q)
Table.1. Surveying configuration of GPS network Standard deviation of ba —
Survey mode: Static observation with 2 referance on IGNA points, third receiver rover on the points Dustance of baselne {m) Max =0.017, Min =0.004, BM3=0.010
of the profile AX Components {(m) Max =0.010, Min =0.001, EMS=0.006
_ - Number of loop AY Components {m) Max =0.012. Min.=0.001, RM5=0.003
1. Reference point of loop | 2. Reference point of loop | Measured Profile points . AZ Components {m) Max =0.011, Min =0.002, RMS=0 008
for each campaign .
— justment informa 5
34699 34694 1-10 10 Number of observation (ntf) 522
34694 34689 11-43 3 Number of parameters (u=2k) 261
34689 34686 44-70 27 Diegree of freedom (n+f-u) 261
34636 34682 71-81 11 _ Unit u'eighn?d '.-.u-izr:_re _ 7.21
34682 308 K] 3 Sum of the variance (V'PV) S 1880.00
e e V (radial) ressduals (m) Max =0.039, Min =0.001, RMS=0015
Elevation mask: 15 Wy residuals (m Max.=0.027, Min.=-0.024 RMS=0.009
Epoch: 10 second Wy ressduals (m) Max =0.039. Min =-0.027 RMS=0.009
Number of receiver: 3 recerver with geodetic antenna Vaz residuals (m) Max =0.023, Min=-0.018 BEMS=0,008
5
Lanmde srrors (m) Max.=0.014, Min =0.003 EMs=
Lougiitude crors {m) Max.=0.011 M =0.004 EM
Elipsoidal Heaght errors (m) Max=0.013Min =0.003 RMS=0.009
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Table.6. Geoid height computation berween point 75 10 89
ey Coreney | ANm) | W) [ Nigaea (m) | Nooson (m) | N-Nigos
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5349 43193 -0.007
10925
8797
84790
99 20891
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Table.7. Geod hei; 1on between point 91 to 100
Zuigoy S | ANz | NG | Nigagy (m) N-Nigw
]

202,167 ] 101.25995 | 101.23491] 0.080] 36.2 36,180 . 0.066
176266 | S8.16136] O92.16045| 0.003] 36, 36,179 0.070
208854 | 9338018 9538302| 0018 36,172 0,057
442416| 9693554 9693641 | -0,006| 36,22 36,159 . 0,06
329257] 99.36015| 09.36585] -0,030] 36, 36,149 207 0.040
260332 | 10055851 | 100,56466 | -0,026| 36, 36,139 2 0,02
336,534 | 10021013 | 10022048 | -0,058 36127 3 0.026
34082 [ 577,755 10376598 103,76889 | -0.026
-0,081

« In length of sight shorter than 500 meters, one may.
accept that the effect of deviation of: verticle on height is
negligibly small. In this regard, to determine geoid
heights by using proposed models zenith angle
measurements are made with short lengths of sight. The
most important remaining effect is the refraction effect,
by choeosing the length of sights between points short,
and by making simultaneous and reciprocal zenith angle
observations by using special equipment in favorable
meteorological conditions, this effect may be reduced to
a great extent.

When appropriate measurement and processing
strategies are applied with the GPS, it is possible to
determine ellipsoidal heights with an accuracy of about
9Imm (Max. 13mm).

Consistency of geoid profile determined with the
GPS_ZEN. with the IGNA geoid is 43mm (Max. 85mm,
Min. Zmm), while its consistency with the TG-99A geoid
is 34mm(Max. 93mm, Min. Imm).
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(GPS_ZEN)-(TG-094)

(GPS_ZEN.)-(IGNA)

Absolute value of the Minimum difference (m)

0.001

0.001

0.093

0.083

Absolute value of the i difference (m)

Avarege of absolute difference (m)

0.028

0.036

Standart deviataion of average of difference (m)

0.020

0.023

RMS value of the difference (m)

0034

0.043

Figure.7. Comparation of the (GPS_ZEN) with IGNA and TG-99A model




