4 T rNndaliIornu r1jiererice JVU - ALeErid =S Urid i1¢€ 210UIi€ ~14dd. LC 4 g SeprtempeE /

Software development and its description for Geoid determination based on Spherical-Cap-Harmonics
55 1862 & Modelling using digital-zenith camera and gravimetric measurements hybrid data
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Introduction: b (R e
The DFHRS software has been developed at Karlsruhe University of Applied Sciences, | |- 1 F | F b
Institute of Applied Research for the computation of precise quasi-geoid models froml [ " * " [a [ [ [ & | [ | | |
different kind of data starting in 1999 [1]. The computation of precise quasi-geoid||—F—F—+—t" %1+ 1
models, providing the local quasi-geoid height N (B,L,h) as a function of the position inflj-—— 5 patl b
terms of the ellipsoidal geographical coordinates (B,L,h), plays a significant role as """‘."';h""rqg"“ﬂt-1
geodetic infrastructure in the age of precise GNSS positioning technologies, in respect| [ | 1 i 4 A RIS e
to transform by H=h-N an ellipsoidal GNSS height h into the physical normal height H.Jt—| 1 b bR
The GNSS based determination of physical heights H is much faster, easier to handle [ | | | | = | | = " | | | |
and much more economic, in comparison to classical geodetic levelling. The principleof g 11+, 1 | | | | | [ | & T | [

the DFHRS-approach and software version 4.3 (v. 4.3) [1] is based on the parametric

, . _ Riga region observations (green triangles — GNSS/levelling points,
model of N (B,L,h) as a continuous polynomial height reference surface (HRS). The

black squares — deflections of the vertical)

access to the parametric HRS model is enabled by DFHRS DB data-bases and access-

software, which allows the direct conversion of GNSS-heights h into physical standard PV ine
heights H by H=h—N. The DFHRS DB stores polynomial p parameters and (a scale- 6
difference factor Am for old height H systems) [1]. DFHRS v4.3 includes all types of p X 9 40N W= Wp
geometrical input data: Both ellipsoidal heights h, and normal/orthometric heights H, _. \
geoid/Q-geoid-heights N, and deflections of the vertical (n,f) out of geopotential .....,;.;':'f""' &
models (EGM2008) or grids. The updated software v4.3 includes observed vertical AN \
deflections data (n,¢) from digital zenith cameras [2]. The region of Riga is chosen for terrain “::.;-:-;;':'::-.. . .
tests of the camera system, data modelling tests and data quality analysis. —_—
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Vertical deflections (n, €), here related
to the sphere, and its components.
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