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Standardisation. In: IAG Symp., Vol. 141, pp. 203-210

3. Bucha B, Janak J (2014) A MATLAB-based graphical user interface program for computing
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Uplatnenie vysledkov projektu

Vysledky projektu najdu uplatnenie v presnom modelovani a ur€ovani tiazového pola Zeme,
realizacii svetoveého vyskoveho systému, filtracii geodetickych a geofyzikalnych veli€¢in danych
na povrchu Zeme respektive na drahach druzicovych misii a rekonstrukcii pléch z mracien
bodov ziskanych 3D skenermi.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V ramci rieSenia projektu boli vytvorené originalne pristupy na rieSenie vonkajsich
geodetickych okrajovych uloh numerickymi metédami , v ohrani€enych 3D oblastiach nad
topografiou Zeme, diskretizovanych Strukturovanymi aj nestrukturovanymi sietami (metéda
koneénych objemov, metdda kone€nych prvkov), respektive na neohraniCenych vonkajsich
vypoctovych oblastiach (metdda okrajovych prvkov, metéda fundametalnych rieSeni). Za
uCelom dosiahnutia presnych globalnych a lokalnych numerickych rieSeni s vysokym
rozliSenim bola vytvorena paralelizacia algoritmov v prostredi MP| (Message Passing
Interface) a vysledné velkokapacitné vypocty boli realizované na paralelnych pocitacoch s
distribuovanou pamatou. Tieto vysledky vyznamne prispeli k ¢innosti medziodborovej
pracovnej skupiny Medzinarodnej geodetickej asociacie JWG 0.1.1 ,Vertical Datum
Standardisation®, a zavedeniu novej geopotencialnej svetovej konstanty WO, ako referen¢nej
hodnoty pre definovanie a realizaciu nového svetového vyskového systému. Dalej boli
vytvorené nové matematické modely nelinearnej difuznej filtracie dat na uzavretych plochach,
zalozené na hranovom a krivostnom detektore, vyuzité na filtraciu geodetickych dat na
povrchu Zeme ako aj satelitnych modelov strednej dynamickej topografie oceanov ziskanych
kombinaciou druzicovej altimetrie a najnovSich geopotencialnych modelov zahffiajucich
informacie z druzicovej misie GOCE, napriklad s ciefom urgit rychlosti povrchovych
geostrofickych prudov. Boli tiez vytvorené nové level-set a Lagrangeovské numerické modely
rekonstrukcie pléch z 3D mracien bodov s cielom rychlej a presnej reprezentacie 3D objektov
v inZinierskej geodézii vo forme triangularizovanych pléch.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Original approaches for solving exterior geodetic boundary value problems by numerical
methods were created. The solution was considered in bounded 3D domains above the Earth
topography discretized by structured and unstructured grids (finite volume methods, finite
element methods) and in infinite exteriors domains (boundary element method and method of
fundamental solutions). In order to obtain accurate global and local high-resolution numerical
solutions, the paralel algorithms, based on MPI (Message Passing Interface) framework, were
designed and large-scale computer simulations were realized on parallel computers with
distributed memory. These computational results contributed significantly to work of
intercomission working group of the International Association of Geodesy JWG 0.1.1 for
Vertical Datum Standardization, and to a definition of new geopotential constant WO as

a reference value for the definition and realization of an International Height Reference
System. New nonlinear diffusion models were created for data filtering on closed surfaces,
based on edge as well as local extrema detector, which were used for filtering of geodetic
data on the Earth surface and for filtering of the mean see surface dynamic topography data
obtained by a combination of satellite altimetry and latest geopotential models incorporating
information from GOCE mission, with a goal to determine, e.g., velocities of geostrophic
currents. New level-set and Lagrangean methods for surface reconstruction from 3D point
cloud data were created and applied to fast and precise representation of engineering
geodesy objects by triangulated surfaces.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Prof. RNDr. Karol Mikula DrSc. Prof. Ing. Stanislav Uncik, PhD.

V Bratislave 28. 1. 2016 V Bratislave 28. 1. 2016
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