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Thursday, 15.09.2005.

11°°-11"® Opening seminar
11"°-12%° | Session (Chairmen: Ewa Krzywicka-Blum, Josef Vitasek)

Josef Weigel: Cinnosti Ustavu Geodézie Vysokého udeni technického v Brné ve
védecko-vyzkumné a pedagogické oblasti (Activities of Institute of Geodesy —
Brno University of Technology in research and education fields)

Stefan Cacon: Problematyka prac naukowo—badawczych realizowanych w Katedrze
Geodezji i Fotogrametrii Akademii Rolniczej we Wroctawiu (The problems of
the research works conducted in the Department of Geodesy and Photo-
grammetry at Agricultural University of Wroctaw).

Miloslav Svec, Josef Weigel: Modulami struktura studijnich programd na VUT
v Brné podle Boloriskych zasad (Modular Structure of Study Programmes at
BUT in accordance with the Bologna Principles).

Bernard Kontny: Standardy ksztatcenia na kierunku Geodezja i Kartografia i ich
realizacja na Akademii Rolniczej we Wroctawiu (Standards of Education on
the Geodesy and Cartography Course and its Realization in the Agricultural
University of Wroctaw).

Zdenék Fiser, Stanislav Kutalek, Jifi Vondrak: Vyuka katastru nemovitosti a
mapovani v Brné (Tution of Subjects Cadastre of Real Estates and Mapping
at Brno University of Technology).

12°-13*  Lunch
13*°-19%°  Excursion
19%°_ Dinner

Friday, 16.09.2005.
09°°-10*°  |I. Session (Chairmen: Zdenék Nevosad, Bernard Kontny)

Andrzej Swigtkiewicz: Tendencje rozwoju cyfrowych obrazéw w fotogrametrii i tele-
detekcji (Tendencies in development of digital photogrammetry and remote
sensing).

Vlastimil Hanzl, Josef Podstavek: Vyuziti GPS/IMU pro integrovanou a pfimou ori-
entaci leteckych snimkl (The use of GPS/IMU for integrated and direct orien-
tation of aerial images).

Piotr Gotuch: Kalibracja aparatu cyfrowego z wykorzystaniem przestrzennego pola
testowego (Digital camera calibration using three-dimensional test field).

Ladislav Planka: Klimatické mapy a jejich uZitha hodnota v historickych souvislostech
(The climate maps and their serviceability in the historical relations).

Halina Klimczak, Andrzej Klimczak: Zastosowanie geometrii fraktalnej w badaniach
rozktadu przestrzennego obszaréw lesnych dla wojewodztwa dolnoslaskiego
(Fractal Geometry Application within Spatial Distribution of Forested Areas
for Lower Silesia Voivodship).

Adam Michalski: Zagadnienie ksztattu w mapach anamorficznych budowanych
z pomocg metod sztucznej inteligencji (On a shape problem of anamorphic
maps constructed by using methods of an artificial intelligence).

10*°- 112  Break

11%°-12%  |I1. Session (Chairmen: Miloslav Svec, Stefan Cacon)

Ladislav Planka: Geografie masivu Kralicky Snéznik (Geography of Kralicky
Snéznik Massif)

Lubomil Pospisil: Problematika tektoniky oblasti Kralického Snézniku (Tectonic
problems of Kralicky Snéznik Area).

Otakar Svéabensky, Josef Weigel, Miloslav Svec, Jifi Bures: Lokalni geodynamicka
sit Snéznik — prehled méfeni v Ceské Casti 1992-2005 (Local Geodynamic
Network Snéznik — Overview of Measurements in Czech Part 1992—-2005).

Stefan Cacon, Jan Kapfon, Krzysztof Makolski: Monitorowanie przemieszczen w
strefach uskokow tektonicznych. Rezultaty z poligondw geodynamicznych
,Dobromierz” i ,Janowice” (Monitoring of Displacements in Tectonic Fault
Zones. Results from “Dobromierz” and ,Janowice” Geodynamic Networks).

Josef Weigel, Radovan Machotka, Otakar Svabensky: Vy$kova méfeni v Seské &asti
sité Snéznik (Vertical measurements in The Snéznik Network — Czech Part).

Radovan Machotka, Jifi Vondrak: Astronomicka méreni v ¢eské Casti sité Snéznik
(Astronomic Measurements in Czech Part of Sneznik Network).

12*°-13*  Lunch
13*-14*  Break ) ,
14%°-16" |V. Session (Chairmen: Otakar Svabensky, Andrzej Swiatkiewicz)

Bernard Kontny: Problemy modelowania ruchu punkidw GPS na podstawie
pomiaréw epokowych (Problems of GPS point movement modelling on the
basis of epoch measurements).

Lubomil Pospisil, Jitka Hotovcova, Petr Dvorak: Prispévek ke geo-analyzam hori-
zontalnich pohybovych tendenci horni ¢asti litosféry v oblasti stfedni Evropy
(Contribution to Geo-Analyses of the Horizontal Movement Tendencies of
Upper Part of Lithosphere in Central Europe).

Dalibor Bartonék: Geneticky Algoritmus Pro Sestaveni Aredlu ze Segmentl
(A Genetic Algorithm how to Solve a Puzzle).

Jarostaw Bosy, Andrzej Borkowski: Modelowanie stanu atmosfery dla potrzeb opraco-
wania lokalnej sieci GPS (Atmosphere Modelling in Local GPS Network).

Marcin Zajgc: Zastosowanie modutdw programowych GGMatlab do wizualizaciji
i analiz wynikow opracowania sieci GPS za pomocg Bernese GPS Software
(Use of GGMatlab modules for visualisation and analysing results of compu-
tation of GPS net with Bernese GPS Software).

Jifi Bures, Josef Macinka: Statistické analyzy experimentalnich méfeni technologii
GPS-RTK (Statistical Analyses of The Experimental Measurements GPS—
—RTK Technology).

16 - 16>  Break
16°-17** V. Session (Chairmen: Halina Klimczak, Lubomil Pospisil)

Zdenék Nevosad: K metodam soufadnicového vyrovnani zhustovacich bodd (On
parametric adjustment methods in control densification)

Radim Kratochvil, Otakar Svébensky, Jifi Bures: Kalibrace antén GPS (Calibration
of GPS Antennas).

Ladislav Barta: Analyza Casovych fad pfi urCovani vnitfni pfesnosti GPS kine-
matickych metod (Analysis of the Time series for Accuracy Estimation of
GPS Kinematic Methods).

Jifi Bure$, Josef Macinka: Experimentalni analyzy vlivu multipath v méfeni GPS
(Experimental Analysis of Multipath Effect In The GPS Measurements).



Radim Kratochvil: Posouzeni presnosti ureni polohy stanic pfi zpracovani epo-
chového GPS méfeni (Accuracy assessment of station positions during ep-
och GPS observations processing).

19%°— Get-together evening party

Saturday, 17.09.2005.

09°°-10"  VI. Session (Chairmen: Josef Weigel, Jarostaw Bosy)

Marek Trojanowicz: Quasi-geoida satelitarno-niwelacyjna wsparta numerycznym
modelem terenu i danymi grawimetrycznymi (GPS/leveling quasi-geoid
supported by DTM and gravity data).

Milan Bursa, Steve Kenyon, Jan Kouba, Zdislav Sima, Viliam Vatrt, VojtéchVitek,
Marie VojtisSkova: Geopotencial pro definovani relativistické ¢asové stupnice
a globalniho vyskového referencniho systému (Geopotential for specifying
relativistic atomic time scale and Global Vertical Reference System).

Magdalena Owczarek: Wyznaczanie wysokosci quasigeoidy na obszarze Polski na
podstawie danych wysokosci quasigeoidy w punktach sieci POLREF, EUVN |
WSSG oraz modelu globalnego EGM96 (Quasigeoid Determination in
Poland Based on Quasigeoid heights Data for the Sites of POLREF, EUVN
and WSSG Networks with Support of Geopotential Model EGM96).

Olgierd Jamroz, Jan Kapfon: Badania pionowych ruchéw skorupy ziemskiej na
Dolnym Slasku z wykorzystaniem okresowych pomiaréw paristwowej sieci
niwelacji precyzyjnej | i Il klasy (Vertical Crustal Movements Investigation of
Lower Silesia Region Using the Periodic Measurements of National Precise
Leveling Network of I* and 1™ Order).

Piotr Grzempowski, Krzysztof Mgkolski: Analiza zmian wysokosci reperéw na obsza-
rze Wroctawia w okresie 1930-1998 (Analysis of Benchmark Heights’ Chan-
ges in the Wroctaw Area in the 1930-1998 Period).

10'°-10*°  Break
10 = 11%  VII. Session (Chairmen: Andrzej Borkowski, Vlastimil Hanzl)

Janusz Kuchmister: Rola sekwencji sygnatéw sonorycznych w tworzeniu wyobrazen
przestrzennych os6b niewidomych (Consequence of use sonic signals’
sequence in the process of creating the spatial imaginations by the blind).

Josef Weigel, Otakar Svabensky: Aplikace technologie opakovanych GPS méfeni
pro uréovani pribéhu kvazigeoidu (Application of Technology of Repeated
GPS Measurements for Quasigeoid Determination).

Olgierd Jamroz, Kazimierz Cmielewski, Krzysztof Kowalski: Przyktady konstrukgji
przyrzadow do pomiaréw pochylenia stupéw obserwacyjnych (klinometrow)
(Examples of the Constructions of Instruments for Measurement Inclination
of the Observation Pillars (Clinometers)).

Jifi Vondrak, Radovan Machotka, Josef Podstavek: Vyuziti difrakce v geodetickych
laserovych metodach (Use of Diffraction in Laser Surveying Methods).

11*°-12"°  Break
12'°- 13"  Discussion. Closing seminar
13°-14"  Lunch

ABSTRACTS

Abstrakty
Streszczenia



ANALYZA CASOVYCH RAD PRI URCOVANI VNITRNI
PRESNOSTI GPS KINEMATICKYCH METOD

ANALYSIS OF THE TIME SERIES FOR ACCURACY ESTIMATION OF GPS KINEMATIC

METHODS
Ladislav Barta
KliCova slova: stacionarni ¢asové fady, simulace realnych polnich méreni,
GPS, RTK
Key words: stationary time series, simulation of real field measure-

ments, GPS, RTK

ABSTRAKT: V této praci je prezentovan model statické interpretace
kontinualnich zaznamu kinematickych dat. Rover anténa je umisténa na
bodé o znamych prostorovych soufadnicich — statické umisténi antény. To
znamena, ze soufadnice bodu ulozené v jednotlivych ¢asovych epochach
muazeme interpretovat jako stacionarni c¢asovou fadu. Ke kazdému
zaznamu jsou navic pfifazeny dodate¢né informace jako je pocCet a konfigu-
race satelitli, odhad horizontalni a vertikalni pfesnosti, pferuseni pfenosu
RTK diferen¢nich korekci atd.

Cilem prace je simulace realného polniho méfeni zalozena na zminénych
datovych souborech. Z vysledk( analyz je odvozena optimalni technologie
méfeni tj. optimalni délka observace na bodé, optimalni polet opakovani
méfeni na bodé a prfedevsim minimalni ¢asovy interval opakovaného méreni.
Experimentalni méfeni stacionarnich ¢asovych fad bylo situovano do
oblasti Kralického Snézniku. Byl pouzita kinematicka observacni technika v
realném Sase — RTK. Casové fady maji délku 24 hodiny. Horské prostfedi a
velké prevyseni na méfeném vektoru ma pfimy vliv na pfesnost této obser-
vacéni techniky. Jsou oCekavany odlisné vysledky v porovnani s podobnymi
vektory z rovinatych regionu.

ABSTRACT: Math model for statistical interpretation of continuous re-
cord of kinematic data is presented in this paper. Rover antenna is posi-
tioned over the point — static positioning of antenna. It means that stored
coordinates in the time epochs we can interpret as stationary time series.
To each record an additional informations are assigned such as the number
and configuration of satellites, estimations of horizontal and vertical accu-
racy, breaks in radio transmission and others.

The aim of the paper is the simulation of real field measurements based on
above mentioned data files. From the analysis results the optimal technol-
ogy of measurements is determined i.e. optimal length of observation on
point, the optimal number of measurements at the point and first of all the
minimum time interval between two measurements at the point.

Experimental measurement of stationary time series were situated at the
area of Kralicky Snéznik. Used observation technique was real-time kine-
matic — RTK. Time series have length of 24 hours. Mountain environment
and height difference between end points of baseline have direct influence
on accuracy of this observation technique. There are expected different
results in comparison to similar baselines obtained in flat regions.

CONTACT

Ing. Ladislav Barta, tel. +420 541147223, e-mail: barta.l1@fce.vutbr.cz
Brno University of Technology, Department of Geodesy

Veveri 95, Brno, CZECH REPUBLIC

fax + 420 541147218

Web site: www.fce.vutbr.cz

GENETICKY ALGORITMUS PRO §ESTAVENi AREALU
ZE SEGMENTU

A GENETIC ALGORITHM HOW TO SOLVE A PUZZLE
Dalibor Bartonék

Klicova slova: geneticky algoritmus, shlukova analyza, tvar, €asti, obrysy
tvaru, fetézec kddu, optimalizace, vhodnost funkce

Keywords: genetic algorithm, cluster analysis, shape, fragments,
shape boundary, string code, optimization, fitness function

ABSTRAKT:  Genetické algoritmy predstavuji moderni metodu optimali-
zace procesl, kde jina feSeni selhavaji nebo neposkytuji uspokojivé
vysledky. Jednim z téchto procesu je i skladani arealu ze segmentl tak,
aby jednotlivé segmenty pravé pokryly pfeden uréenou plochu a navzajem
se nepiekryvaly. V Clanku je exaktné popsan geneticky algoritmus, ktery
feSi tento problém. Jeho pocateéni podminky vychazeji ze shlukové
analyzy. Efektivita algoritmu bude testovana v ramci diplomovych praci na
Ustavu geodézie VUT FAST Brno.

ABSTRACT: Genetic algorithms represent an up-to-date method of
process optimization, where other solutions have failed or haven’t given any
satisfactory results. One of these processes is puzzle solving, where frag-
ments have to be placed into the defined shape in such a way so that no
fragment should mutually overlay and the whole shape area will be filled
with all of these fragments. A genetic algorithm solving this task including
an exact formulation and a definition of the initial conditions based on clus-
ter analysis has been described in this paper. The algorithm efficiency will



be tested in diploma works in Institute of Geodesy, Faculty of Civil Engi-
neering, University of Technology, Brno.

CONTACT

Ing. Dalibor Bartonék, CSc., tel. +420 541147204, e-mail: bartonek.d@fce.vutbr.cz
Brno University of Technology, Department of Geodesy

Veveri 95, Brno, CZECH REPUBLIC

fax + 420 541147218

Web site: www.fce.vutbr.cz

MODELOWANIE STANU ATMOSFERY DLA POTRZEB
OPRACOWANIA LOKALNEJ SIECI GPS

ATMOSPHERE MODELLING IN LOCAL GPS NETWORK
Jarosfaw Bosy, Andrzej Borkowski

Stowa kluczowe: opdznienie troposferyczne, lokalna sie¢ GPS, modelo-
wanie lokalnej atmosfery

Key words: tropospheric delay, local GPS network, local atmos-
phere modelling

STRESZCZENIE: Precyzyjne wyznaczanie wspotrzednych punktow,
szczegolnie sktadowej wysokosciowej jest duzym wyzwaniem, zwlaszcza w
terenach gorskich. Duze réznice wysokosci miedzy punktami oraz zmien-
nos¢ warunkow atmosferycznych w gérach wymaga zastosowania takiej
metodyki estymacji opdznienia troposferycznego, ktéra maksymalnie redu-
kuje wptyw refrakcji troposferycznej. W pracy przedstawiono procedure
modelowania lokalnej atmosfery opartqg o naziemnie pomiary warunkéw
meteorologicznych prowadzonych roéwnolegle z obserwacjami GPS na
obszarze sieci lokalnej. Wyniki estymacji opdznienia troposferycznego ba-
zujace na lokalnym modelu atmosfery zostaty poréwnane z wynikami
uzyskanymi na podstawie modelu atmosfery standardowej oraz MOPS.

ABSTRACT: Precise position determination of network points,
particularly their vertical component is difficult challenge, especially in
mountainous areas. Significant altitude differences and spatial variations of
atmospheric parameters require the best possible approach to tropospheric
delay estimation expressed by maximum reduction of systematic error
caused by tropospheric refraction. The procedure of local meteorological
parameters modelling (interpolation) in a GPS network area on the base of
meteorological observations, carried out concurrently to GPS measure-
ments was introduced. The results of tropospheric delay estimation using
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the local atmosphere model are compared with results based on both
Standard Atmosphere model and MOPS model.

CONTACTS

Drinz. Jarostaw Bosy, tel. +48 71 3205688, bosy@kgf.ar.wroc.pl

Dr inz. Andrzej Borkowski, tel. +48 71 3205690, borkowski@kgf.ar.wroc.pl
Department of Geodesy and Photogrammetry, Agricultural University of Wroctaw
Grunwaldzka 53, PL - 50-357 Wroclaw, Poland

fax. +48 71 3205617

Web site: www.geo.ar.wroc.pl

EXPERIMENTALNI ANALYZY VLIVU MULTIPATH V MERENI GPS
EXPERIMENTAL ANALYSIS OF MULTIPATH EFFECT IN THE GPS MEASUREMENTS

Jifi Bures, Josef Macinka

KliCova slova: experimentalni, analyza, multipath, GPS, méfeni
Key words: experimental, analysis, multipath effect, GPS, measurements

ABSTRAKT: Pfispévek se zabyva analyzami experimentalnich méfeni s
cilem zjisténi vlivu multipath na vysledky GPS mérfeni. Pfedmétem analyz
je detekce multipath v méfenich GPS, jeho opakovatelnost vCetné kore-
lovanosti multipath blizkych antén nachéazejicich se v podobném prostredi.
Experimentalni uréeni vlivu stiniciho talife z rdznych materialll (dfevo,
hlinik, Ciré plexisklo), vliv jeho umisténi vzhledem k anténé a vliv vySky
antény nad terénem.

ABSTRACT: The paper is focused on analyses of experimental meas-
urements with aim to specify the multipath influence is results of GPS sur-
veys. The subject of analyses is the multipath detection in GPS measure-
ments, its repeating scheme including multipath correlation for nearby
antennas in similar surroundings. Experimental assessment of influence for
groundplanes from various materials (wood, aluminium, plexi-glass), effects
of different placements in respect to antenna, and effect of antenna height
above ground level.

CONTACTS

Ing. Jifi Bures, tel. +420 541147136, e-mail: bures.j@fce.vutbr.cz

Ing. Josef Macinka, tel. +420 541147221, e-mail: macinka.j@fce.vutbr.cz
Brno University of Technology, Department of Geodesy

Veveri 95, Brno, CZECH REPUBLIC

fax + 420 541147218

Web site: www.fce.vutbr.cz
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STATISTICKE ANALYZY EXPERIMENTALNICH MERENI
TECHNOLOGIi GPS-RTK

STATISTICAL ANALYSES OF THE EXPERIMENTAL MEASUREMENTS GPS-RTK
TECHNOLOGY

Jifi Bures, Josef Macinka

Klicova slova: statisticka analyza, GPS, RTK, experimentalni, méfeni
Key words: statistical analysis, GPS, RTK, experimental, measurements

ABSTRAKT: Predmétem prispévku je statisticka analyza sérii 24 hod.
observaci technologii GPS RTK. Méfeni se tykaji kratkych vektort a dlouhych
vektort na hranici dosahu radiového spojeni. Soubory vysledkt méfeni jsou
analyzovany z hlediska jejich normality rozdéleni, vyskytu odlehlych hodnot
méfeni, homogenity dat, vzajemné korelovanosti vybérovych Casti datovych
soubor(. Cilem analyz je optimalizace pfesnosti méfeni.

ABSTRACT: The subject of the paper is a statistical analysis of 24 hours
observation data series obtained by GPS RTK technology. The measure-
ments cover short baselines and also longer baselines reaching range limit
of radio connection. The data set are analysed as to the normality of distri-
bution, occurence of outliers, data homogenity, and correlations of data
samples. The aim is to optimize the measurements accuracy.

CONTACTS

Ing. Jifi Bures, tel. +420 541147136, e-mail: bures.j@fce.vutbr.cz

Ing. Josef Macinka, tel. +420 541147221, e-mail: macinka.j@fce.vutbr.cz
Brno University of Technology, Department of Geodesy

Veveri 95, Brno, CZECH REPUBLIC

fax + 420 541147218

Web site: www.fce.vutbr.cz
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GEOPOTENCIAL PRO DEFINOVANi RELATIVISTICKE CASOVE
STUPNICE A GLOBALNIHO VYSKOVEHO REFERENCNIHO
SYSTEMU

GEOPOTENTIAL FOR SPECIFYING RELATIVISTIC ATOMIC TIME SCALE AND GLOBAL
VERTICAL REFERENCE SYSTEM

Milan Burs'a’, Steve Kenyonz, Jan Kouba®, Zdislav§ima1, Viliam Vatrt’,
VojtéchVitek’, Marie Vojtiskova*

Klicova slova: geopotential, vertical reference systems, geopotential con-
stant
Key words: geography, massive of Kralicky Snéznik, National park

ABSTRAKT: TOPEX/POSEIDON (T/P) systém zapocal novou éru
v ur€ovani geopotencialni konstanty W, Na zakladé T/P dat z obdobi
1993-

—2003 (cykly 11-414) byly zkoumany dlouhodobé variace W, Zaok-
rouhlena hodnota W, = (62 636 856.0 + 0.5) m*s?jiz byla pfijata IAU pro
definici konstanty Lg = Wo/c? = 6.969 290 134 x 107" (c je rychlost svétla),
ktera je potfebna pro realizaci relativistické atomové Casoveé stupnice. Kon-
stanta L odvozena z vySe zminéné hodnoty W, je rovnéz zahrnuta do
IERS konvenci (2003). Navrhuje se pouziti W, také pro definovani Global-
niho vySkového referenéniho systému (GVRS). W, zajistuje konzistenci
s Mezinarodnim terestrickym referenénim systémem (ITRS). Jmenovitg, po
prijeti Wy spolu s geocentrickou gravitaCni konstantou (GM), rychlosti ro-
tace Zemé (w) a druhym zonalnim geopotencialnim koeficientem (J,) jako
primarnich konstant (parametr(), mohou pak byt vypo&teny parametry elip-
soidu (a, «) a pfijaty jako odvozené parametry. Méfitko Mezinarodniho
terestrického referen¢niho ramce 2000 bylo také definovano pomoci W,
tak aby bylo konsistentni s Geocentrickym soufadnicovym ¢asem. Jako
priklad pouziti W, pro realizaci GVRS byl uréen rozdil geopotencialu mezi
pfijatou hodnotou W, a hodnotou v bodé vodoctu mofské hladiny definu-
jicim Severoamericky vySkovy systém (NAVD 1998).

ABSTRACT: The TOPEX/POSEIDON (T/P) system marked a new era
in determining the geopotential constant W,. On the basis of T/P data dur-
ing 1993-2003 (cycles 11-414) the long-term variations in W, have been
investigated. The rounded value W, = (62 636 856.0 + 0.5) m*'s” has al-
ready been adopted by the IAU for the definition of the constant L = W,/c?
= 6.969 290 134 x 107° (c is the speed of light), which is required for the
realization of the relativistic Atomic Time scale. The constant Lg, based on
the above value of Wy, is also included in the IERS Conventions (2003). It
is suggested that W is also used to specify a Global Vertical Reference
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System (GVRS). W; ensures the consistency with the International Terres-
trial Reference System. Namely, after adopting W, along with the geocen-
tric gravitational constant (GM), the Earth's rotational velocity (w) and the
second zonal geopotential coefficient (J,) as primary constants (parame-
ters), then the ellipsoidal parameters (a, ) can be computed and adopted
as derived parameters. The scale of the International Terrestrial Reference
Frame 2000 has also been specified with the use of W, to be consistent
with the Geocentric Coordinate Time. As an example of using W, for a
GVRS realization, the geopotential difference between the adopted W, and
the geopotential at the tide gauge point, specifying the North American
Vertical Datum 1988, was determined.
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PROBLEMATYKA PRAC NAUKOWO-BADAWCZYCH
REALIZOWANYCH W KATEDRZE GEODEZJI | FOTOGRAMETRII
AKADEMII ROLNICZEJ WE WROCLAWIU

THE PROBLEMS OF THE RESEARCH WORKS CONDUCTED IN THE DEPARTMENT OF
GEODESY AND PHOTOGRAMMETRY AT AGRICULTURAL UNIVERSITY OF WROCLAW

Stefan Cacon

Stowa kluczowe: badania naukowo-badawcze, geodezja
Key words: research works, geodesy

STRESZCZENIE: Zainteresowania naukowe pracownikow Katedry zmie-
niaty sie od czasu jej utworzenia w 1950 roku. W poczatkowym okresie
(1950-1960) ukierunkowane byly gtéwnie na zagadnienia geodezyjne
zwigzane z potrzebami rolnictwa i melioracji wodnych. Wraz z utworzeniem
studiéw geodezyjnych (1960) na éwczesnej Wyzszej Szkole Rolniczej roz-
szerzono spectrum zainteresowan naukowych.

Intensyfikacja badan nastgpita od lat dziewieédziesigtych XX wieku dzieki
pozyskiwaniu srodkoéw finansowych w ramach grantéw KBN oraz uczest-
nictwu w pracach miedzynarodowych.
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W opracowaniu przedstawiono grupy tematyczne naukowo-badawcze:
zrealizowane, aktualnie prowadzone i planowane.

ABSTRACT: Research interests of the Department’s staff have been
changing since its creation in 1950. At the very first years (1950-1960)
these interests were directed mainly to the geodesy issues concerned agri-
culture and land reclamations needs. When geodesy education started
(1960) at he High School of Agriculture the spectrum of research interests
increased.

Researches intensity increased since the nineties of XX. century owing to
funds gained as KBN grants as well as to participation in international re-
searches.

The following thematic groups of the research works were presented in this
elaboration: finished, at the realization phase and planned.
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MONITOROWANIE PRZEMIESZCZEN W STREFACH USKOKOW
TEKTONICZNYCH. REZULTATY Z POLIGONOW
GEODYNAMICZNYCH, DOBROMIERZ” i ,,JANOWICE”

MONITORING OF DISPLACEMENTS IN TECTONIC FAULT ZONES. RESULTS FROM
“DOBROMIERZ” AND ,,JANOWICE” GEODYNAMIC NETWORKS

Stefan Cacon, Jan Kapton, Krzysztof Makolski

Stowa kluczowe: geodynamika, GPS, sieci geodezyjne, pomiary wzgled-
ne

Keywords: geodynamice, GPS, geodetic networks, relative measu-
rements

STRESZCZENIE: Poligony geodynamiczne ,Dobromierz” i ,Janowice”
zatozono w 2000 i 2001 roku. Realizowane na nich badania geodynamicz-
ne bazujg na powtarzanych obserwacjach w lokalnych sieciach geodezyj-
nych oraz pomiarach wzglednych przy zastosowaniu szczelinomierzy TM-
71. Badania nawigzywane sg do regionalnej sieci geodynamicznej
GEOSUD poprzez obserwacje satelitarne GPS. W sieciach geodezyjnych
pomiary wykonuje sie precyzyjng stacjq totalng Leica TCA 2003 oraz niwe-
latorem Ni 007. Okresowe obserwacje geodezyjne i satelitarne wzbogaca-
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ne sg pomiarami grawimetrycznymi z zastosowaniem grawimetru LaCo-
ste & Romberg. Dotychczasowe rezultaty stanowig dobre odniesienie do
kontynuowania przedmiotowych badan.

ABSTRACT: Geodynamic networks “Dobromierz” and “Janowice”
were established in 2000 and 2001. Geodynamic researches there are
based on repeated observations in local geodetic networks and relative
observations with TM-71 crack gauges. Researches mentioned above are
connected to regional geodynamic network “GEOSUD” with GPS observa-
tions. Geodetic networks are measured with Leica TCA 2003 total station
and Ni 007 precise level. Except periodic geodetic observations, the gravi-
tational acceleration changes are measured with LaCoste&Romberg gra-
vimeter.
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VYUKA KATASTRU NEMOVITOSTi A MAPOVANI V BRNE

TUTION OF SUBJECTS CADASTRE OF REAL ESTATES AND MAPPING AT BRNO
UNIVERSITY OF TECHNOLOGY

Zdenék Fiser, Stanislav Kutalek, Jifi Vondrak

KliCova slova: vzdélavani, studium, katastr nemovitosti, geodézie
Key words: education, study, Real Estate Cadastre, Geodesy

ABSTRAKT: Prispévek je zaméfen na faktografii systému vyuky v
oblasti katastru nemovitosti na Stavebni fakult¢ Vysokého udeni tech-
nického v Brné. Struéné je zminén historicky vyvoj vyuky zeméméfictvi a
nastinéna obecna koncepce oboru Geodézie a kartografie. Dale je pop-
sana napli vyuky v oblasti katastru nemovitosti a jsou specifikovany jednot-
livé €asti vyuky souvisejici s evidenci pravnich vztahd k nemovitostem.
Vyuka prfedmétd Katastr nemovitosti a Mapovani tvofi zakladni linii
bakalaiského stupné studia a naplf jednoho zaméfeni na stupni magister-
ském.

ABSTRACT: Paper is focused on facts about system of education at
Brno Technical University, Faculty of Civil Engineering in one specific sub-
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ject which is Real Estate Cadastre There is shortly described historical
development of tuition of geodesy and also there is a lay out of general
conception of the Geodesy and Cartography course of study. Philosophy of
tuition of Real Estate Cadastre is outlined in this paper and then in detail
the single subjects are specified which are closely related to registry of
legal relations to Real estate. Education in this area is one of the
fundamental bases of bachelor degree and also is content of study course
on the master degree level.
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KALIBRACJA APARATU CYFROWEGO Z WYKORZYSTANIEM
PRZESTRZENNEGO POLA TESTOWEGO

DIGITAL CAMERA CALIBRATION USING THREE-DIMENSIONAL TEST FIELD
Piotr Gotuch

Stowa kluczowe: fotogrametria cyfrowa, kalibracja kamery
Key words: digital photogrammetry, camera calibration

STRESZCZENIE: W pracy zostang zaprezentowane wyniki kalibracji nie-
metrycznego aparatu cyfrowego. Wyznaczenie elementéw orientacji we-
wnetrznej oraz parametréw dystorsji uktadu optycznego przeprowadzono
na, zatozonym specjalnie do tego celu, przestrzennym polu testowym znaj-
dujacym sie w Akademii Rolniczej we Wroctawiu, przy wykorzystaniu opro-
gramowania ImageStation oraz AeroSys.

ABSTRACT: The paper was presented results of calibration non-
metric digital camera. Interior orientation elements (focal length and princi-
ple point offset) and lens distortion parameters were realized on three-
-dimensional test field, which was established on Agriculture University of
Wroctaw. The calculations were done by ImageStation and AeroSys soft-
ware.
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ANALIZA ZMIAN WYSOKOSCI REPEROW NA OBSZARZE
WROCLAWIA W OKRESIE 1930-1998

ANALYSIS OF BENCHMARK HEIGHTS’ CHANGES IN THE WROCLAW AREA
IN THE 1930-1998 PERIOD

Piotr Grzempowski, Krzysztof Makolski

Stowa kluczowe: sie¢ niwelacyjna, przemieszczenia pionowe, deformacje
powierzchni terenu

Key words: levelling network, vertical displacement, ground deforma-
tion

STRESZCZENIE: W artykule przedstawione zostaly wyniki analizy zmian
wysokosci reperow na obszarze Wroctawia. Wyznaczono przemieszczenia
punktow wysokosciowych w sieci lokalnej w okresie 1930-1998 oraz zmia-
ny wysokosci reperdw na ciggach | i Il klasy niwelacji panstwowej w okresie
1956-1999. Przemieszczenia zostaty przedstawione w relacji do potencjal-
nych czynnikow wptywajacych na deformacje powierzchni terenu.

ABSTRACT: In the paper analyses of vertical height changes of
benchmarks in the Wroctaw area are presented. The vertical displacements
of points were determined from measurements of local network in the
1930-1998 period and precise levelling lines of 1% and 2™ class from 1956
to 1999. The displacements were shown in relation to the factors responsi-
ble for ground deformations.
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VYUZITi GPS/IMU PRO INTEGROVANOU A PRIMOU ORIENTACI
LETECKYCH SNIiMKU

THE USE OF GPS/IMU FOR INTEGRATED AND DIRECT ORIENTATION OF AERIAL IMAGES
Viastimil Hanzl, Josef Podstavek

Klicova slova: GPS/IMU, integrovana a pfima orientace
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Key words: GPS/IMU, integrated and direct orientation

ABSTRAKT:  Prispévek pojednava o projektu GA 103/03/0102 Integrace
orientacnich systému a kamer ve fotogrammetrii. Navigacni systém Applanix
byl spojen méfickymi leteckymi kamerami RMK TOP 15, RMK TOP 30 a
digitalni neméfickou kamerou Hasselblad 555 ELD. Tyto integrované systé-
my byly testovany a kalibrovany na zkuSebnim poli. Byla uréena pfesnost
orientacnich parametrll a byly ovéfovany razné konfigurace blokl a pocet
Pouziti pfimé orientace pro stereovyhodnoceni neni dosud mozné, protoze
pfesnost orientaci z inercialni jednotky neni postacujici. Pouzity systém Diffe-
rential GPS NovAtell a IMU Applanix POS AV 310 poskytuje lepSi pfesnost,
nez je deklarovano vyrobcem. Prvky vnéjSi orientace a doplrfikové parametry
neni nutné pouzivat pfi vyrovnani u méfickych kamer. Pouziti GPS/IMU Setfi
Cas v automatické aerotriangulaci. Stfedoformatové digitalni kamery jsou
vhodné pro malé projekty, pfesna kalibrace je vSak nutna. Maly obdélnikovy
format snimkd zpUsobi horSi geometrii bloku. Proto se doporuéuje zvysit
prekryt na 70-80% a pouzit vétsi pocet vlicovacich bodu.

ABSTRACT:  The paper deals with the project GA 103/03/0102 “Integration
of orientation systems and cameras in photogrammetry“. The navigation sys-
tem Applanix was connected with metric aerial cameras RMK TOP 15, RMK
TOP 30 and digital non-metric camera Hasselblad 555 ELD. These integrated
systems were tested and calibrated on test field. Accuracy of orientation pa-
rameters were determined and various block configuration and number of
ground control points were proved. The project confirmed some conclusions
of the former OEEPE project. The use of direct orientation is not possible for
stereoevaluation because the accuracy of rotation from inertial unit is not
sufficient. Used system Differential GPS NovAtell and IMU Applanix POS AV
310 showed better accuracy then declarated one. The interior orientation
parameters and additional parameters were not necessary to use for metric
cameras. The use of GPS/IMU data in automatic aerotriangulation save the
time of image measurements. The middle format digital cameras are suitable
for small projects, but precise calibration is needed. Smaller oblong format of
images make worse geometry of the block. The overlap 70-80%, more num-
ber of images and control points are recommended.
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PRZYKLADY KONSTRUKCJI PRZYRZADOW DO POMIARQW
POCHYLENIA SLUPOW OBSERWACYJNYCH (KLINOMETROW)

EXAMPLES OF THE CONSTRUCTIONS OF INSTRUMENTS FOR MEASUREMENT
INCLINATION OF THE OBSERVATION PILLARS (CLINOMETERS)

Olgierd Jamroz, Kazimierz Cmielewski, Krzysztof Kowalski

Stowa kluczowe: pomiary nachylenia, ruchy wiasne, stupy obserwacyjne
Key words: inclination observations, self movements, clinometers

STRESZCZENIE: W pracy przedstawiono warianty przyrzadoéw stuzacych
do pomiaréw pochylenia stupédw obserwacyjnych. Zaprezentowane przy-
ktadowe konstrukcje przyrzadéw pomystu autoréw umozliwi¢ moga wyzna-
czanie katowego i liniowego pochylenia stupéw obserwacyjnych w sieciach
geodynamicznych zlokalizowanych w Sudetach. Pozwala to na oszacowa-
nie wielkosci wystepujacych ruchéw wiasnych stupow i ich uwzglednienie w
innych rodzajach pomiaréw.

ABSTRACT: Conceptions of measurement instruments for inclination
of the observation pillars are presented in the paper. Examples of the con-
struction prepared by authors allow indicating an angle and linear inclina-
tion of the clinometers located in the geodynamical networks in the Sudety
Mts. It makes possible to determine the size of clinometers’ self movements
as well as considering them in other measurements.
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BADANIA PIONOWYCH RUCHOW SKORUPY ZIEMSKIEJ NA
DOLNYM SLASKU Z WYKORZYSTANIEM OKRESOWYCH
POMIAROW PANSTWOWEUJ SIECI NIWELACJI PRECYZYJNEJ
i Il KLASY

VERTICAL CRUSTAL MOVEMENTS INVESTIGATION OF LOWER SILESIA REGION
USING THE PERIODIC MEASUREMENTS OF NATIONAL PRECISE LEVELING NETWORK
OF I°" AND II"° ORDER

Olgierd Jamroz, Jan Kapfon

Stowa kluczowe: niwelacja precyzyjna, pionowe ruchow skorupy ziem-
skiej, geodynamika, sudecki uskok brzezny

Keywords: precise leveling, vertical crust movements, geodyna-
mics, sudetic marginal fault

STRESZCZENIE: Obszar Sudetéw i Bloku Przedsudeckiego, jak wykazaty
badania geologiczne, satelitarne GPS i grawimetryczne charakteryzuje sie
niestabilnoscig tektoniczna. Do badan tych postanowiono wigczy¢é powta-
rzane w cyklach 20-letnich pomiary w ciggach panstwowej precyzyjnej sieci
niwelacyjnej | i Il klasy. Do analiz wykorzystano obserwacje wykonane w
latach 50-tych, 70-tych i konca 90-tych XX. wieku. Wybrano ciggi niwela-
cyjne przebiegajace poprzecznie do linii gldwnych uskokéw tektonicznych.
Zainteresowanie skupiono na sudeckim uskoku brzeznym.

ABSTRACT: According to geological researches, satellite GPS and
gravimetric measurements the area of Sudety Mts. And Fore-Sudetic Block
is tectonically unstable. Observations made in 50’s, 70’s, 90’s years of last
century in high order leveling lines were used to detect the vertical changes
in fault's areas. Within the scope of this paper authors try to prove vertical
changes in the Sudetic Marginal Fault caused by tectonic activity.
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ZASTOSOWANIE GEOMETRII FRAKTALNEJ W BADANIACH
ROZKLADU PRZESTRZENNEGO OBS’ZAR(')W LESNYCH
DLA WOJEWODZTWA DOLNOSLASKIEGO

FRACTAL GEOMETRY APPLICATION WITHIN SPATIAL DISTRIBUTION OF FORESTED
AREAS FOR LOWER SILESIA VOIVODSHIP

Halina Klimczak, Andrzej Klimczak

Stowa kluczowe: rozktad przestrzenny, lasy, geometria fraktalna, pola
jednostkowe
Key words: spatial distribution, forests, fractal geometry, basic fields

STRESZCZENIE: Roztaczne powierzchnie wystepowania zjawisk w ob-
szarze badan przedstawione na mapie, zdjeciu lotniczym lub satelitarnym
tworzg specyficzne uktady przestrzenne. Rozpoznanie charakteru roz-
mieszczenia obiektdw i zjawisk najczesciej ogranicza sie do studiow zréz-
nicowania ich gestosci i przedstawienia wynikéw w postaci kartogramu.

W pracy proponuje sie rozszerzenie badan poprzez ustalenie typowych
uktadéw sasiadujgcych podobszaréw w dziewieciopolowych modutach z
wykorzystaniem geometrii fraktalnej, analizy obrazéw i entropii wzgledne;.
Pola jednostkowe tworzg moduly o odpowiednio przyjetym wymiarze. Do
ustalenia wymiaru fraktalnego zastosowano autorskg adaptacje metody
obliczenia wymiaru pudetkowego — metode curdlingu.

Ustalenie typédw obrazu zjawiska poprzez poréwnanie do wzorcow opraco-
wano przy uzyciu autorskiego programu klasyfikujgcego binarny obraz w
dziewieciopolowych modutach. Ustalenie typéw uwzgledniato wskaznik
okreslajacy poziom zwartosci pol z wystgpieniem laséw. Wydzielone typy
mozna przedstawi¢ w postaci jako$ciowych map wynikowych.

Wskaznik entropii wzglednej ocenia stopien zréznicowania rozmieszczenia
laséw w wydzielonych klasach gestosci. Przyjmujac jako jednostke dzie-
wieciopolowe moduly binarnego obrazu rozmieszczenia laséw okreslono
kolejny wskaznik charakteryzujacy strukture badanego zjawiska.
Przedstawiong metode zastosowano do oceny struktury przestrzennej la-
séw w wojewoddztwie dolnoslgskim.

Badania przedstawione w pracy zostaly zrealizowane w ramach grantu
badawczego nr No 4 T12E 021 28 finansowanego przez Komitet Badan
Naukowych.

ABSTRACT: Disjunctive areas of phenomena’s distribution in the
studied area show in the map, aerial or satellite photography create specific
spatial arrangements. The recognition of the object's and phenomena’s
distribution character is limited to studies of their density diversity and pres-
entations of the results with the use of choropleth map.
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What is also proposed in the paper is broadening of the research by estab-
lishing typical patterns of neighbouring sub areas in 9-fields modules using
fractal geometry, image analysis and relative entropy. Basic fields create
modules with particular dimension. Author’s adaptation of the method of the
box-counting dimension estimation — curdling method — was used to assess
fractal dimension.

The assessment of the type of phenomenon’s image through the compari-
son to reference patterns was made using author’'s programme to classify
binary image in 9-field modules. The assessment of types enclosed the
index that quantifies the level of compactness of fields’ with forests. De-
nominated types can be presented with qualitative map.

Relative entropy index measures the level of forest’s distribution in given
density classes. Taking as a unit 9-fields binary modules of forest layout
there has been evaluated successive index, that shows the structure of the
studied area.

The method form the paper was used to evaluate the spatial structure of
forests in the Lower Silesia Voivodship.

The studies presented in this paper have been carried out in the frame of
research grant No 4 T12E 021 28 financed by the State Committee for Sci-
entific Research in Poland.
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PROBLEMY MODELOWANIA RUCHU PUNKTOW GPS
NA PODSTAWIE POMIAROW EPOKOWYCH

PROBLEMS OF GPS POINT MOVEMENT MODELLING ON THE BASIS OF EPOCH
MEASUREMENTS

Bernard Kontny
Stowa kluczowe: predkosci punktéw GPS, metody estymacji odpornej
Key words: GPS point’s velocities, robust estimation methods
STRESZCZENIE: Pozycje punktu geodezyjnego w uktadzie przestrzenno-

czasowym charakteryzujg jego wspotrzedne na epoke odniesienia i para-
metry modelu jego kinematyki (np. sktadowe predkosci i przyspieszenia).
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Identyfikacja modelu ruchu i estymacja jego parametrow na podstawie
diugich szeregéw czasowych obserwaciji (stacje permanentne) nie stanowi
obecnie problemu, mozliwe jest wykrycie nieliniowosci, zjawisk okresowych
i obserwacji odstajacych (outliers). Estymacja parametréw ruchu na
podstawie pomiardw epokowych, zwitasza dla matej ilosci epok pomia-
rowych, w przypadku obecnosci zakitécen staje sie problematyczna.
W referacie przedstawiono mozliwosci identyfikacji modelu ruchu poprzez
zastosowanie do wyznaczania jego parametréw wybranych metod
estymacji odpornej. Wybrano metody efektywne nawet dla matych zbioréw
obserwacji: LMS (Least Median of Squares), LTS (Least Trimmed Squares)
i niektére M-estymatory. Przedstawiono przyktady obliczen testowych,
wykonanych dla wybranych punktéw badawczych sieci geodynamicznych
Dolnego Slaska i Sudetow.

ABSTRACT: A position of the geodetic point in the space and time
domain is characterized by its reference epoch coordinates and kinematic
model parameters (e.g. velocities and accelerations). Model identification
and estimation of its parameters on the basis of long time series of
observations (e.g. permanent stations) do not create problems now.
Detection of non-linearity, periodicity and outliers is feasible. Problematic is
an estimation of movement parameters on the basis of epoch
measurements, especially for short number of epochs and the presence of
disturbances. Possibilities of the movement model identification using
robust methods of parameter estimation are presented in the paper.
Effective methods for small observation sets are chosen: LMS (Least
Median of Squares), LTS (Least Trimmed Squares) i some M-estimators.
Examples of testing estimations done for selected points of the geodynamic
research networks of Lover Silesia and Sudeten are presented.
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STANDARDY KSZTALCENIA NA KIERUNKU GEODEZJA
| KARTOGRAFIA | ICH REALIZACJA NA AKADEMII ROLNICZEJ
WE WROCLAWIU

STANDARDS OF EDUCATION ON THE GEODESY AND CARTOGRAPHY COURSE
AND ITS REALIZATION IN THE AGRICULTURAL UNIVERSITY OF WROCLAW

Bernard Kontny

Stowa kluczowe: kierunek studiow geodezja i kartografia, standardy ksztatce-
nia
Key words: geodesy and cartography course, education standards

STRESZCZENIE: Studia na kierunku geodezja i kartografia w Polsce reali-
zowane sg na 5 uczelniach panstwowych i kilku uczelniach prywatnych. Aby
ujednolici¢ programy studiébw wprowadzono (przez Ministerstwo Edukacji
Narodowej i Sportu) obligatoryjne standardy ksztatcenia. Dla kierunku geode-
Zja i kartografia obowigzujg obecnie dwa standardy ksztatcenia: dla jednoli-
tych 5-letnich studiéw magisterskich i 3.5 letnich studiéw inzynierskich. Wraz
z przygotowaniem nowej ustawy o szkolnictwie wyzszym opracowano projekt
nowych standardéw ksztatcenia, dostosowanych do realizacji procesu bolon-
skiego. W referacie przedstawiono gtéwne zatozenia obowigzujgcych stan-
dardéw ksztatcenia oraz sposob ich realizacji na Wydziale Inzynierii Ksztat-
towania Srodowiska i Geodezji Akademii Rolniczej we Wroctawiu. Zwrécono
tez uwage na najwazniejsze zmiany jakie wprowadza do programéw studidw
na kierunku geodezja i kartografia projekt nowych standardéw.

ABSTRACT: Study on the geodesy and cartography course are realized
in the 5 state and several private universities in Poland. Polish Ministry of
National Education and Sport introduced obligatory education standards for
syllabi unification. Two standards are in force for the geodesy and cartog-
raphy course at present: for uniform 5-years master degree course and for
3.5-years engineering course. Simultaneously with the preparation of the
new higher education low the draft of the new standards of education, ad-
justed to the Bologna Process, were worked out. The main principles of the
present education standards and its realization on the Faculty of Environ-
mental Engineering and Geodesy of Agricultural University of Wroclaw are
presented at the paper. The most significant changes in the syllabus of
geodesy and cartography course introduced by the draft of the new stan-
dards are pointed out.
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POSOUZENiI PRESNOSTI URCENi POLOHY STANIC PRI
ZPRACOVANI EPOCHOVEHO GPS MERENI

ACCURACY ASSESSMENT OF STATION POSITIONS DURING EPOCH GPS
OBSERVATIONS PROCESSING

Radim Kratochvil

Klicova slova: CEGRN, regionalni geodynamicka sit GPS, odhad pfesnosti
Key words: CEGRN, regional geodynamical GPS network, accuracy
assessment

ABSTRAKT: Problematika byla feSena v pribéhu zpracovani projektu
regionalni geody namické sit¢ CEGRN (Central European GPS Research
Network). Sit obsahuje v souasné dobé pfiblizné 80 bodu a pokryva
rozséhlou oblast stfedni a vychodni Evropy. Byva observovana v intervalu
2 let po dobu 6-ti dni.

Vysledkem zpracovani méfeni signalu druzic GNSS jsou soufadnice stanic
spolu s jejich charakteristikami pfesnosti. Pfesnost vysledného nékolikad-
enniho fedeni v8ak byva v hrubém rozporu s rozptylem mezi soufadnicemi
samostatné zpracovanych jednotlivych dnl. Proto bylo vysledné feSeni
ziskano nikoli slou€enim normalnich rovnic, ale zpracovanim soufadnic
jednodennich feSeni a jejich pfesnosti, coZz umoznilo ziskat realnéjsi nahled
na pfesnost kone¢ného vysledku.

ABSTRACT: The topic was soluted during processing of the regional
geodynamical network CEGRN (Central European GPS Research Net-
work). The network consists of approximately 80 points at this time and
covers large area of Central and Eastern Europe. Observations are per-
formed once per 2 years during 6 days.

Processing of the satellite signal observations results in station coordinates
together with their accuracies. The accuracy of several-days final solution
significantly differs from dispersion of separately processed one-day coor-
dinates however. Therefore the final solution was not obtained by linking up
of the normal equations but by processing of the one-day solution coordi-
nates and their accuracies. Given approach allows to obtain more realistic
view of the final solution accuracy.
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KALIBRACE ANTEN GPS
CALIBRATION OF GPS ANTENNAS

Radim Kratochvil, Otakar §vébensky, Jifi Bures

KliCova slova: kalibrace, GPS, anténa, spolehlivost, fazové centrum
Key words: calibration, GPS, antenna, reliability, phase center

ABSTRAKT: V nejpfesnéjSich GPS aplikacich v geodynamice anebo v
inzenyrské geodézii je nezbytné brat v Uvahu skute€né individualni charak-
teristiky GPS antén. Na Ustavu geodézie VUT v Brné byla zfizena kali-
braéni zakladna pro relativni kalibrace antén GPS. Jako referencni je
vyuzivana anténa Leica AT504 Choke Ring. K vyhodnoceni parametrd
antén GPS je vyuzivan Bernese GPS software 4.2. Pro ovéfeni pfesnosti
kalibrace byla vykonana dlouhodoba testovaci méfeni. Vysledky jsou
porovnany se standardnimi hodnotami mezinarodnich sluzeb NGS a IGS.

ABSTRACT: In most precise GPS applications in geodynamic studies or
in engineering geodesy the real individual GPS antenna receiving charac-
teristics must be taken into account. A calibration base for relative GPS
antenna calibrations was established at BUT, Department of Geodesy. The
Leica AT504 Choke Ring antenna is used as reference. Bernese GPS soft-
ware ver. 4.2 is used for evaluation of GPS antenna parameters. Long term
testing measurements were carried out for assessment of calibration accu-
racy. Results are compared with the standard NGS and IGS values.
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ROLA SEKWENCJI SYGNALOW SONORYCZNYCH
W TWORZENIU WYOBRAZEN PRZESTRZENNYCH OSOB
NIEWIDOMYCH

CONSEQUENCE OF USE SONIC SIGNALS’ SEQUENCE IN THE PROCESS OF CREATING
THE SPATIAL IMAGINATIONS BY THE BLIND

Janusz Kuchmister

Stowa kluczowe: niewidomi, orientacja przestrzenna, digitizer sonoryczny,
edukacja
Key words: the blind, spatial orientation, sonic digitizer, education

STRESZCZENIE: W pracy przestawione sg wyniki uzycia metody sono-
rycznego kodowania linii konturowych w polu operacyjnym digitizera sono-
rycznego jako narzedzia, utatwiajacego kreacje wyobrazen przestrzennych
os6b catkowicie niewidomych, w procesie odbioru wrazen wielozmysto-
wych. W latach 2002-2004 zostat przeprowadzony petny proces praktycz-
nego sprawdzenia przydatnosci zestawu testéw edukacyjnych, na poziomie
szkoly podstawowej i gimnazjum, w Osrodku Szkolno-Wychowawczym
Dzieci Niewidomych i Niedowidzgacych w Owinskach. Grupe badawczg
stanowity wszystkie dzieci niewidome od urodzenia bez ograniczeh men-
talnych, w liczbie 13.

Celem badan byto okreslenie przydatnosci poszczegoélnych testow z catej
kolekcji: — w realizacji programu szkolnego, a takze — ocena efektywnosci
metody w kreowaniu wyobrazen przestrzennych na kolejnych poziomach
rozwoju fizyczno-umystowego niewidomych. Badania skutecznos$ci propo-
nowanej metody pozwalajg stwierdzi¢, ze realizacja peinego programu
zawartego w podstawowym zestawie testow, znaczaco polepsza orientacje
przestrzenng niewidomych dzieci, stwarzajgc im warunki tatwiejszej adap-
tacji spotecznej. Autor jest tworcg opatentowanej metody, jak tez projektu
digitizera sonorycznego.

ABSTRACT: The paper presents results of using the sonic method of
coding contour lines to create holistic mental imagination of shapes by the
totally blind pupils. Programme of testing bas been realised in the Centre
for the Visually Handicapped Children in Owinska during the period 2002—
2004. This time the whole number of congenitally blind children (without
mental disabilities) educated in the Centre was 13.

The purpose of the research was determining educational usability of the
tests according to given stage of education and generally — appreciation of
the sonic method effectiveness in spatial imagination according to the level
of physical and intellectual development of the blind. An exploration the
possibility of the method leads to the conclusion that realisation of the
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whole programme of testing may be treated as the way to betterment of the
spatial orientation of the blind giving them a chance of more easier inclu-
sion to the social life. Author is the creator of the patented method of coding
as well as the project of sonic digitizer.

CONTACT

Dr inz. Janusz Kuchmister, tel. +48 71 3205684, e-mail: kuchmister@kgf.ar.wroc.pl
Akademia Rolnicza we Wroctawiu, Katedra Geodezji i Fotogrametrii

ul. Grunwaldzka 53, 50-357 Wroctaw, Polska

fax +48 71 3205617

WWW site: www.geo.ar.wroc.pl

ASTRONOMICKA MERENI V CESKE CASTI SITE SNEZNIK
ASTRONOMIC MEASUREMENTS IN CZECH PART OF SNEZNIK NETWORK

Radovan Machotka, Jifi Vondrak

KliCova slova: astronomicka geodézie, tiznicové odchylky, kvazigeoid,
lokalni sit

Key words: astronomic geodesy, deflections of the vertical, quasigeoid,
local network

ABSTRAKT: Clanek obsahuje prehled astronomickych méfeni v &eské
¢asti geofyzikalni sité Snéznik a zhodnoceni jejich vysledkd. Jsou popsany
pouzité metody méfeni. Vysledky méfeni zroku 2002 jsou porovnany
s vysledky pfedchozich méfeni. Dale jsou uvedeny zjisténé tiznicové od-
chylky vzhledem k elipsoidu WGS 84 a mapy prabéhu izolinii. Zavérem je
vyhotovena mapa kvazigeoidu metodou astronomické nivelace. Hodnoty
tiznicovych odchylek a vySek kvazigeoidu jsou porovnany s hodnotami
uréenymi z gravimetrickych dat. Je také provedeno srovnani s metodou
GPS/nivelace.

ABSTRACT: Here is presented an overview of astronomic measure-
ments in Czech part of Snéznik network and evaluation of the results in this
article. Methods of astronomic measurements used in this network are de-
scribed. Results from 2002 measurement campaign are compared with
previous measurements. Deflections of the vertical with respect to WGS 84
ellipsoid are presented also as well as maps of isolines. Map of quasigeoid
is elaborated by means of astronomic levelling. Values of deflections of the
vertical and quasigeoid heights are compared with values from gravimetric
data. Comparison with GPS/levelling method is also performed.
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ZAGADNIENIE KSZTALTU W MAPACH ANAMORFICZNYCH
BUDOWANYCH Z POMOCA METOD SZTUCZNEJ INTELIGENCJI

ON A SHAPE PROBLEM OF ANAMORPHIC MAPS CONSTRUCTED BY USING METHODS
OF AN ARTIFICIAL INTELLIGENCE

Adam Michalski
Stowa kluczowe: mapy anamorficzne, analiza ksztattu, sztuczna inteligencja
Key words: anamorphic maps, cartograms, shape analysis, artificial
intelligence

STRESZCZENIE: Mapy anamorficzne powierzchniowe pozwalajg na wy-
razanie danych za pomocg wielkosci pol powierzchni jednostek odniesie-
nia. Istnieje mozliwosé zastosowania algorytmu genetycznego do wyszu-
kania optymalnych ksztattéw jednostek odniesienia pod wzgledem
podobienstwa do ksztattéw na mapie wyjsciowej, przy zachowaniu wysokiej
dokfadnosci uzyskanych powierzchni. Ro6znica w ksztatcie, w stosunku do
mapy pierwotnej, badana byta przez szereg wspétczynnikéw. Dokonana
zostata ocena takich wspodtczynnikow w kontekscie przydatnosci w mode-
lowaniu map anamorficznych. Zamieszczone zostaty przyktadowe mapy
ilustrujgce zastosowanie ré6znych przebadanych wariantow.

ABSTRACT: Anamorphic maps (value-by-area maps, cartograms)
make it possible to express the data by the use of areas of reference units.
The genetic algorithms can be applied to find an optimal shape of reference
units after the anamorphic transformation. A shape difference, related to the
original map was determined by using some coefficients. These variants of
coefficients were analyzed in order to obtain the best from possible anamor-
phic maps. Several examples of these maps were presented in the paper.

CONTACT

Dr inz. Adam Michalski, tel. +48 71 3205617, e-mail: michalski@kgf.ar.wroc.pl
Akademia Rolnicza we Wroctawiu, Katedra Geodezji i Fotogrametrii

ul. Grunwaldzka 53, 50-357 Wroctaw, Polska

fax +48 71 3205617

WWW site: www.geo.ar.wroc.pl

30

K METODAM SOURADNICOVEHO VYROVNANI
ZHUSTOVACICH BODU

ON PARAMETRIC ADJUSTMENT METHODS IN CONTROL DENSIFICATION
Zdenék Nevosad

KliCova slova: druzicové a terestrické veli€iny, vyrovnani, vypocetni metody,
polohové sité

Key words: satellite and terrestrial quantities, adjustment, processing
methods, horizontal networks

ABSTRAKT:  Spojenim terestrickych aparatur a druzicovych pfijimacu
vznikaji spole€né soubory méfenych druzicovych a terestrickych velicin,
slouzicich zpravidla k soufadnicovému vyrovnani urCovanych polohovych
bodl. V prfispévku je kladen daraz na zakladni vypocéetni metody
spole€ného vyrovnani vSech veli€in. Znama jsou vyrovnani druZicové
uréenych vektord a terestrickych veli¢in. Budovana sit CZEPOS umozriuje
pfimé uréovani prostorovych soufadnic bodl pomoci DGPS a RTK.
K soufadnicovému vyrovnani polohovych siti zaméfovanych pomoci druzi-
cove sité CZEPOS i terestrickymi veli¢inami jsou stru¢né uvedeny zakladni
vypodcetni postupy.

ABSTRACT: Integration of terrestrial and satellite instrumentation pro-
duces common data sets of measured satellite and terrestrial quantities
which are used for parametric adjustment of horizontal positions of newly
determined points. In the paper the main emphasis is put to basic process-
ing methods of common adjustment of all measured quantities. The
CZEPOS network (under construction) makes possible the direct determi-
nation of spatial coordinates of points by DGPS and RTK. Basic processing
procedures for parametric adjustment of horizontal networks measured with
help of CZEPOS satellite network and also by terrestrial methods are out-
lined.
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WYZNACZANIE WYSOKOSCI QUASIGEOIDY NA OBSZARZE
POLSKI NA PODSTAWIE DANYCH WYSOKOSCI QUASIGEOIDY
W PUNKTACH SIECI POLREF, EUVN i WSSG
ORAZ MODELU GLOBALNEGO EGM96

QUASIGEOID DETERMINATION IN POLAND BASED ON QUASIGEOID HEIGHTS DATA
FOR THE SITES OF POLREF, EUVN AND WSSG NETWORKS WITH SUPPORT
OF GEOPOTENTIAL MODEL EGM96

Magdalena Owczarek

Stowa kluczowe: wyznaczanie wysokosci quasigeoidy
Key words: quasigeoid determination

STRESZCZENIE: W pracy zaproponowana zostata metoda interpolacji
quasigeoidy dla obszaru Polski. Prezentowany model wysokos$ci quasigeo-
idy wyznaczany jest na podstawie danych wysokosci w krajowych punktach
sieci satelitarno-niwelacyjnych: POLREF, EUVN i WSSG, oraz wysokosci
geoidy uzyskanych z globalnego modelu geopotencjalnego EGM96. Para-
metry modelu sg wyznaczane w jednym procesie estymacji mocnej, odpor-
nej na odstajgce punkty pomiarowe GPS.

ABSTRACT: In the paper the method of quasigeoid modelling for
Poland has been proposed. The model of quasigeoid heights is based on
GPS/levelling data of polish networks: POLREF, EUVN i WSSG and quasi-
geoid heights obtained from the global geopotential model EGM96. Model
parameters are determined in a single process of strong estimation, resis-
tant to the outlying measurements.
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GEOGRAFIE MASIVU KRALICKY SNEZNIK
GEOGRAPHY OF KRALICKY SNEZNiK MASSIF

Ladislav Planka
KliCova slova: geografie, pohofi Kralicky Snéznik, narodni pfirodni rezer-

vace
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ABSTRAKT:  Pohofi Kralicky Snéznik se stava kazdy rok prostorem, v
némz se odehrava terénni praxe studentt ¢tvrtého roéniku oboru geodézie
a kartografie z vy$8i geodézie. Jiz fadu let zde probihaji geodeticka a as-
tronomicka méfeni v lokalni geodynamicka siti. V pfispévku se prezentuji
z&kladni geografické charakteristiky oblasti: obyvatelstvo a sidelni struktura
v historickém vyvoji, tvary reliéfu terénu a jeho vyvoj (geomorfologicka
charakteristika), klimatické a poCasové podminky a hydrografie. Zvlastni
pozornost je vénovana jadrové oblasti pohofi, kter& ma statut narodni
pfirodni rezervace.

ABSTRACT: The massive of Kralicky Snéznik is the locality where ter-
rain practices are every year organised for students of geodesy and cartog-
raphy. For several years there are realized geodetical and astronomical
measurings in a local geodynamic network as well. In this article, basic
geographical characteristics of this area are presented: population and
settlement structure in historical progress, geomorphology, climatic and
weather conditions and hydrography. Exceptional attention is dedicated to
the central massive area established as National park.
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KLIMATICKE MAPY A JEJICH UZITNA HODNOTA
V HISTORICKYCH SOUVISLOSTECH

THE CLIMATE MAPS AND THEIR SERVICEABILITY IN THE HISTORICAL RELATIONS
Ladislav Planka

Klicova slova: Dokumentace E.l.A., mezoklimatické mapovani, digitalni
klimatické mapy

Key words: Environmental Impact Assessment, mezoclimate mapping,
digital climatic maps

ABSTRAKT: Grafické zobrazeni pocCasovych jevid ve vymezenych
uzemnich jednotkach velmi rychle pfe$lo z klasickych analogovych prezen-
taci az do pocitacovych animaci, obdobné jako prezentace mnoha kli-
matickych jevl. Jsou efektni a médni, ale pro fadu koncepé€nich a Ufednich
rozhodovacich procedur, napf. pro zpracovani Dokumentace E.I.A. (Envi-
ronmental Impact Assessment) o vlivu staveb na obyvatelstvo a Zivotni
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prostfedi podle Zakona €. 100/2001 Sb., zlistava analogova, resp. digitalni
.Klimaticka“ mapa i nadale vyznamnym prikaznym a informaénim ma-
teridlem. Cim vétsi je jeji méfitko, tim omezeng;j$i a problematictéjsi je viak
interpretace jevd podnebi a po€asi na daném uzemi. Problémy vyplyvaji
jednak z malé plodné hustoty potfebnych dat, jednak z nutnosti zazna-
menavat i znaéné& proménlivé jevy, které maji vyrazny vliv na €lovéka, na
technicka dila v krajiné i na jejich provozovani, ale prakticky je z rdznych
davodu nelze kvantifikovat na zakladé pfimych terénnich Setfeni.

Na zakladé analyzy historickych i sou€asnych pfistupd ke konstrukci a
praktické vyuZitelnosti map s klimatickym obsahem je prezentovana me-
toda (mezo)klimatického mapovani pro méfitka 1:5 000 az 1:25 000.

ABSTRACT: Graphical image of the weather phenomena in the limitation
territorial units rapidly go over from analogue presentation to computer ani-
mation. There are theatrical and modern, but for many conceptual and
official decision, for example Documentation E.l.A. (Environmental Impact
Assessment) of construction influence on population and environment ac-
cording the law N. 100/2001, analogue or digital climatic map remains im-
portant material. The larger scale, the more restricted interpretation of cli-
mate phenomena and weather in the given territory. The problems arise
from small area density of data and from necessity to record very change-
able phenomena having important influence on people, technical works in
the landscape and their operation. These changeable phenomena are not
possible to quantify using direct terrain examination. On base of analysis of
historical and present approaches to map compilation with climate content
is presented the method of mezoclimate mapping for map scales from
1:5000 to 1:25000.
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PROBLEMATIKA TEKTONIKY OBLASTI KRALICKEHO
SNEZNIKU
TECTONIC PROBLEMS OF KRALICKY SNEZNiK AREA

Lubomil Pospisil

Klicova slova: geologické a geofyzikalni udaje, neotektonicka a seismo-
tektonicka aktivita, oblast Kralicky Snéznik



Key words: geological and geophysical data, neotectonic and seismo-
tectonic activity, locality of Kralicky Snéznik

ABSTRAKT: Predmét prispévku je vénovan tektonickym problémim spo-
jenych s lokalitou Kralického SnézZniku a jeho okolim. Na zékladé geologickych a
geofyzikalnich udajl je mozno rozlisit nékolik zZlomu typu “strike slip”.

Klasické geologické mapy, kombinované s druzicovymi snimky a ilumino-
vanym topografickym reliéfem poskytuji mozZnost otevfit diskusi o neotek-
tonické a seismotektonickée aktivité v oblasti lugika, i kdyz pGvodni interpre-
tace omezovali tektonickou aktivitu horizontalnich zlomud hlavné na obdobi
saxonského vrasnéni.

ABSTRACT: The topic of the contribution is devoted to several tectonic
problems associated with the locality of Kralicky Snéznik and its surround-
ing. On grounds of geological and geophysical data can be distinguished
some anomalous faults of strike-slip character.

The classic geological map of Czech Massif, combined with satellite pho-
tomosaic and illuminated topographic relief map, enable to open discussion
on the real neotectonic and seismotectonic activity in the Lugicum area,
even though former interpretation limited wrench tectonic activity of area by
the Saxonian folding period, mainly.
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PRISPEVEK KE GEO-ANALYZAM HORIZONTALNICH
POHYBOVYCH TENDENCIi HORNIi CASTI LITOSFERY
V OBLASTI STREDNi EVROPY

CONTRIBUTION TO GEO-ANALYSES OF THE HORIZONTAL MOVEMENT TENDENCIES
OF UPPER PART OF LITHOSPHERE IN CENTRAL EUROPE

Lubomil Pospisil, Jitka Hotovcova, Petr Dvorak

Klicova slova: napétového pole, strukturni a tektonicka analyza, GPS,
CERGOP

Key words: strain rate, structural and tectonic analyses, GPS,
CERGOP

ABSTRAKT: Poznani souCasného napétového pole v oblasti centralni
Evropy je rozhodujici pro rekonstrukci tektonického vyvoje této oblasti.
Pfesné Casové pohybové udaje z permannetnich GPS stanic poskytuji
moznost urCit lokalni rychlosti a s nimi spojené napétové pole. Tyto
pozadavky a cile zajiStuje rozsahly tym spolupracujicich GPS skupin
v ramci mezinarodniho projektu CERGOP.

PFispévek Ustavu geodézie (UG, VUT Brno) neni zaméfen jen na sbér a
analyzu GPS dat z permanentni stanice TUBO, ale i na tvorbu komplexni
geo-databaze a jeji strukturni a tektonickou analyzu.

V pfispévku bude presentovan pfiklad komplexni analyzy a interpretace
Zjisténych horizontalnich pohybovych tendenci vramci kampané GPS,
realizované v oblasti Levoéskych vrchu (Vychodni Slovensko — Papcéo a
Mojzes, 2002).

V ramci UG se vytvoFil tym expertd, ktefi se vénuji tvorbé Geo-Databanky
pro komplexni interpretaci GPS dat. Tuto databanku tvofi soubor ge-
ologickych, DPZ a geofyzikalnich map, tabulky o fyzikalnich parametrech
hornin, v€etné vrtl i povrchovych Udaji zpracovanych ve formatu GIS.

ABSTRACT: Constraining the present day strain rate in Central Europe
is crucial to reconstruct the tectonic evolution of this area. Accurate time
series of (possibly) permanent GPS stations are required to infer the local
velocity and the associated strain rate field. This requirement is especially
recognized within the CERGOP project, where several Research Groups
from Central Europe Institutions co-operate in GPS based research.

The contribution from the Institute of Geodesy (IG) results not only in sup-
plying of the GPS data from TUBO permanent GPS station, but also in col-
lection of the complex geo-data and their structural and tectonic analyses.
The example of the complex analyses and interpretation of the horizontal
deviation tendencies measured through GPS campaigns (Pap&o and Mo-
jze§, 2002) with the set of Geo-Data information from the Eastern part of
Western Carpathians (Eastern Slovakia) will be presented.

Team of IG experts prepare construction of the Geo-Database for complex
interpretation of GPS data, too. This set of maps, points and tables contains
the geological, geophysical, Remote Sensed and geomorphological data.
The sample of such GIS oriented data is presented, too.
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TENDENCJE ROZWOJU CYFROWYCH OBRAZOW
W FOTOGRAMETRII | TELEDETEKCJI

TENDENCIES IN DEVELOPMENT OF DIGITAL PHOTOGRAMMETRY AND REMOTE
SENSING

Andrzej Swiatkiewicz

Stowa kluczowe: wysokorozdzielcze obrazy satelitarne, doktadnos¢ obrazu
systemu IKONOS

Key words: highresolution satellite systems, IKONOS images accu-
racy analysis

STRESZCZENIE: W artykule zawarto skrotowy przeglad cyfrowych
fotogrametrycznych kamer lotniczych. W dalszej czesci oméwiono niektére
wysokorozdzielcze systemy satelitarnego pozyskania obrazéw. Trzecia
czes$¢ artykutu dotyczy prezentacji wynikéw analizy doktadnosci obrazu
IKONOS i mapy topograficznej w skali 1:10000.

ABSTRACT: This paper includes short review of digital aerial photo-
grammetric cameras. In the next part there was presented some of high
resolution satellite systems. The third part of this paper presents results of
accuracy analysis of IKONOS images and topographic maps on scale
1:10000.
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LOKALNi GEODYNAMICKA SiT SNEZNiK — PREHLED MERENI
V CESKE CASTI 1992-2005

LOCAL GEODYNAMIC NETWORK SNEZNiK — OVERVIEW OF MEASUREMENTS
IN CZECH PART 1992-2005

Otakar Svabensky, Josef Weigel, Miloslav Svec, Jifi Bure$
KliCova slova: méfeni, geodynamicka sit Snéznik, druzicové sité

Key words: measurements, geodynamic network Snéznik, satellite
networks
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ABSTRAKT: Vznik a historie méfeni v geodynamické siti Snéznik. Spo-
luprace s AR Wroclaw. Prehled rozsahu, etap, metod a pfistroju, — klasicka
méfeni (nivelace, EDM), astronomie, gravimetrie, GPS méfeni, fotogram-
metrie atd. Vyznam sité (testovaci bodové pole, pfekryty s druZicovymi
sitémi GEOSUD, Vychodni SUDETY, navazani na EPN). Nékteré vysledky
a analyzy (pfehledové). Grant GACR 1996-1998, Doktorska disertace
(Machotka, Bures), fada prispévkd na narodnich a mezinarodnich akcich,
¢lanky v Easopisech. Zhodnoceni, vyhledy na dalSi obdobi.

ABSTRACT: Layout and history of measurements in geodynamic net-
work SnéZnik. Cooperation with AR Wroclaw. Overview of the extent of
measurements, epochs, methods and instrumentations — terrestrial measu-
rements (levelling, EDM), astronomy, gravity measurements, photo-
grammetry, etc. Significance of the network (testing area, overlay with
satellite networks GEOSUD, Eastern SUDETES, ties to EPN). Overview of
some results and analyses. Grant project GACR 1996-1998, Ph.D. disser-
tations (Machotka, Bure$), number of papers and contributions at national
and international conferences, papers in periodicals. Assessment and out-
line of future tasks.
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MODULARNI STRUKTURA STUDIJNiICH PROGRAMU NA VUT
V BRNE PODLE BOLONSKYCH ZASAD

MODULAR STRUCTURE OF STUDY PROGRAMMES AT BUT IN ACCORDANCE WITH
THE BOLOGNA PRINCIPLES

Miloslav Svec, Josef Weigel

KliCova slova: vzdélavani, studijni programy, Geodézie a kartografie,
ECTS standardy

Keywords: education, study programmes, Geodesy and Cartography,
ECTS standards

ABSTRAKT:  Vysoké uceni technické v Brné si uvédomuje dulezitost
evropské dimenze vzdélavani, obzvlasté z pohledu &lena Evropské Unie od
1.kvétna 2004. Akreditacemi studijnich program0 na Fakulté stavebni v
roce 2003 byly dovrSeny zmény ve struktufe vzdélavani a tfi stupfiovy
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systém se sklada z Bakalafského, Magisterského a doktorského studijniho
programu v souladu s Boloriskymi zdsadami. Studijni programy Geodézie a
kartografie jsou akreditovany pro vSechny tfi stupné (Bc., Ing. a Ph.D.).
Studijni kurzy jsou hodnoceny podle ECTS standardu a kredity. RozSifuji se
mezinarodni mobility studentl a akademickych pracovnikd.

ABSTRACT: Brno University of Technology is aware of the important
European dimension of education, especially in view of Czech Republic
joining the European Union on 1 May 2004. The accreditation of study pro-
grammes at the Faculty of Civil Engineering in 2003 was the culmination of
change in the structure of education at all the university’s faculties to a
three-degree system consisting of Bachelor’'s, Master’s, and doctoral stud-
ies, in accordance with the Bologna process. Study programmes of Geod-
esy and Cartography have the accreditation for all three levels (Bc., Ing.
and PhD.). The course of study is evaluated by using ECTS standards and
credits. The international mobility of students and academic personnel is
also increasing.
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QUASI-GEOIDA SATELITARNO-NIWELACYJNA WSPARTA
NUMERYCZNYM MODELEM TERENU | DANYMI
GRAWIMETRYCZNYMI

GPS/LEVELING QUASI-GEOID SUPPORTED BY DTM AND GRAVITY DATA
Marek Trojanowicz

Stowa kluczowe: interpolacja wysokos$ci quasi-geoidy
Key words: quasi-geoid height interpolation

STRESZCZENIE: Punkty o znanych wysokosciach normalnych i GPS
pozwalajg na stworzenie satelitarno/niwelacyjnych modeli quasi-geoidy. Dla
terendéw gorskich i podgorskich, a czesto takze w terenach nizinnych, za-
geszczenie punktéw znanych jest zbyt mate by utrzymaé wysokg, wynika-
jaca z pomiaréw, dokiadnosé takiego modelu. W celu podniesienia
doktadnosci takiej interpolacji, wykorzystuje sie inne dostepne dane,
najczesciej numeryczny model terenu oraz dane grawimetryczne.
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numeryczny model terenu oraz dane grawimetryczne. Prezentowany refe-
rat przedstawia analize wptywow tego typu danych na wynik interpolaciji.

ABSTRACT: Points with known normal and geometric (GPS — ellip-
soidal) heights allow us to build GPS/leveling quasi-geoid models. In the
vicinity of the mountains area, the density of points with known, is not suffi-
cient enough to maintain high accuracy of the model. In order to improve
the model in this area, other available data like DTM and gravity data are
used in calculation process. The influence s of this kind of data on the
GPS/leveling quasi-geoid model are analyzed in the paper.
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VYUZITi DIFRAKCE V GEODETICKYCH LASEROVYCH
METODACH

USE OF DIFFRACTION IN LASER SURVEYING METHODS
Jifi Vondrak, Radovan Machotka, Josef Podstavek

Klicova slova: geodetické laserové metody, pfesnost detekce osy lasero-
vého svazku

Key words: geodetic laser methods, accuracy of laser beam axis detec-
tion

ABSTRAKT: Prispévek shrnuje dosavadni zkuSenosti s pouzitim di-
frakce v geodetickych laserovych metodach. Analyza velkého souboru dat
umoznila definovat presnost detekce osy laserového svazku v rdznych
podminkach v méfickém prostoru. Vyznamnou ¢asti vysledku jsou zavéry z
aplikace diskutovanych metod v konkrétnich geodetickych ulohach. Jsou
zde uvedeny vyhody a nevyhody laserovych metod a jejich srovnani s kon-
vencnimi geodetickymi metodami a nastin dalSich smérd vyzkumu.

ABSTRACT: This article is a summary of existing experience with the
use of diffraction in geodetic laser methods. The analysis of a large number
of data made possible a determination of the degree of accuracy of laser
beam axis detection in various conditions of surveying. An important part of
the results is formed by the conclusions from the application of the dis-
cussed methods in concrete geodetic tasks, there are mentioned the ad-
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vantages, as well as the disadvantages of the laser methods, its compari-
son to conventional surveying methods and an outline of its further re-
search.
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CINNOSTI USTAVU GEODEZIE VYSOKEHO UCENI
TECHNICKEHO V BRNE VE VEDECKO-VYZKUMNE A
PEDAGOGICKE OBLASTI

ACTIVITIES OF INSTITUTE OF GEODESY — BRNO UNIVERSITY OF TECHNOLOGY IN
RESEARCH AND EDUCATION FIELDS

Josef Weigel

Kliova slova: odbor Geodezie a kartografie, odborné a pedagogické ak-
tivity, VUT Brno

Key words: study of geodesy and cartography, scientific and education
activities, BUT Brno

ABSTRAKT: Obor Geodezie a kartografie patfi na VUT v Brné k nej-
starSim, nebot’ se vyucuje od roku 1899. V pfispévku je presentovana krat-
ka historie oboru. Podrobnéji jsou uvedeny odborné a pedagogické aktivity
pracovniki Ustavu geodézie v posledni deseti letech, respektive od spol-
eCenskych zmén v roce 1989. Specialni pozornost je vénovana soucasné
odborné spolupraci s AR Wroclaw.

ABSTRACT: The study of geodesy and cartography at the Brno Univer-
sity of Technology (BUT) is one of the oldest branches of BUT because the
first term was started in 1899. The short history of the branch is presented
in this paper. In more detail are discussed the scientific and education ac-
tivities of teachers and research workers of Institute of Geodesy during the
last ten years respectively since the politics and society changes in 1989.
Particularly commented is the cooperation with AR Wroclaw.
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VYSKOVA MERENIi V CESKE CASTI SITE SNEZNIK
VERTICAL MEASUREMENTS IN THE SNEZNIK NETWORK — CZECH PART

Josef Weigel, Radovan Machotka, Otakar §vébensky

Klicova slova: vySkova méfeni, GPS, metodika, opakované observace,
lokalni sit

Key words: vertical measurements, GPS, methodology, repeated
observations, local network

ABSTRAKT: Historie vyskovych méfeni v siti Snéznik, rozsah, mnozstvi
dat. Klasicka méfeni geometrickou nivelaci metodikou VPN. GPS méfeni,
metodika opakovanych observaci (dyady, triady), ovliviujici faktory, vliv
uvazeni kalibrace antén. Vypocetni strategie, volba parametrli, vypocet
pomoci programl Bernese and Leica SKI-Pro. Vysledky méfeni vySkovych
profilG. Profily geoidu Veselka — Snéznik, Vyhlidka — Klepy. Odhady vyvo-
jovych trend(l pfevySeni nékterych vektora.

ABSTRACT: History of vertical measurements in the Snéznik network,
data amounts and extent. Classical terrestrial vertical measurements with
very precise geometrical levelling methodology. GPS measurements, meth-
odology of repeated observations (dyads, triads), influencing factors, inclu-
sion of antenna calibration results. Processing strategies, selection of pa-
rameters, processing with help of Bernese and Leica SKI-Pro software.
Results of vertical sections measurement. Geoidal sections Veselka —
Snéznik, Vyhlidka — Klepy. Estimation of development trends for height
differences of some of the baselines.
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APLIKACE TECHNOLOGIE OPAKOVANYCH GPS MERENI PRO
URCOVANI PRUBEHU KVAZIGEOIDU

APPLICATION OF TECHNOLOGY OF REPEATED GPS MEASUREMENTS
FOR QUASIGEOID DETERMINATION

Josef Weigel, Otakar Svabensky

KliGova slova: Vyskova méfeni, GPS, kvazigeoid
Keywords: Vertical measurements, GPS, Quasigeoid

ABSTRAKT: Ur€ovani vySek pomoci GPS se v souasnosti pouziva jako
alternativa klasickych terestrickych metod. Na podkladé analyz pfesnosti
dlouhodobych experimentalnich méfeni v testovaci siti a na dalSich loka-
litach byla navrzena a Uspésné ovérena optimalizovana technologie pro
GPS mérfeni vyskovych rozdilu. Je predlozeno redukované observacni
schéma, které muze nahradit dlouhé seance s minimalnimi ztratami pres-
nosti, a dolozeno praktickymi pfiklady. Tato technologie byla Uspésné
pouzita pfi ur€ovani detailniho priibéhu kvazigeoidu v 100 km dlouhém
profilu probihajicimu podél nivelaénich pofadu I. fadu na jihovychodni Mo-
ravé. Rovnéz tak byla tato technologie testovana pfi dlouhodobych moni-
torovanich geodynamiky horskych oblasti.

ABSTRACT: GPS heighting is considered as an alternative to classical
terrestrial height measuring methods in present time. On ground of accu-
racy analysis of long term experimental measurements in a testing network
and other localities an optimized measuring technology for GPS height
differences determination was designed and succsessfully tested. A re-
duced observation scheme which can substitute the long sessions with
mimimal loss of accuracy is presented together with some practical exem-
plifications. The technology was successfully applied in determination of
detailed quasigeoidal section of 100 km length along the first order levelling
lines at south-eastern Moravia. The technology was also tested in long term
geodynamic monitoring of mountain areas.
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ZASTOSOWANIE MODULOW PROGRAMOWYCH GGMATLAB
DO WIZUALIZACJI | ANALIZ WYNIKOW OPRACOWANIA SIECI
GPS ZA POMOCA BERNESE GPS SOFTWARE

USE OF GGMATLAB MODULES FOR VISUALISATION AND ANALYSING RESULTS OF
COMPUTATION OF GPS NET WITH BERNESE GPS SOFTWARE

Marcin Zajac

Stowa kluczowe: wizualizacja predkosci, modele trendu ruchu, konwersja
danych

Key words: velocity visualisation, trend models of movement, data
conversion

STRESZCZENIE: Rezultaty opracowania powtarzalnych pomiaréw GPS
(np. sieci geodynamiczne, pomiary deformacji) za pomocag Bernese GPS
Software stanowig pliki tekstowe zawierajgce parametry ruchu punktéw i
ich oceny doktadnosciowe. Moduty programowe GGMatlab, opracowane
dla GAMIT-GLOBK (Masachusets Institute of Technology), umozliwiajg
wizualizacje graficzng dotyczaca predkosci oraz analizy trendu ruchu punk-
tu. W pracy przedstawiono koncepcje oraz testowe wdrozenie wykorzysta-
nia modutbw GGMatlab dla potrzeb Bernese. Zaproponowano réwniez
rozszerzenie funkcji programu o GGMatlab o dodatkowe mozliwosci; m.in.
wprowadzono nowe modele funkgji trendu. Przedstawiono réwniez odpo-
wiednie procedury konwersji danych oraz przyktadowe rezultaty opracowa-
nia.

ABSTRACT: The results of Bernese GPS Software computaion of
repeatable GPS surveys (i.e. geodynamic) are presented by text files that
contains movement and accuracy parameters. GGMatlab modules, created
for GAMIT/GLOBK (Massachusets Institute Of Technology), enables veloc-
ity visualisation and analysys trends of movement. In this work is presented
the conception of use GGMatlab for Bernese GPS Software, and upgrate of
existing module by adding new detrend models. The pocedures of data
conversion and examples of analysys are also presented.
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