CONFERENCES AND EXIBITIONS

GNSS seminar 2017
at the Institute of Geodesy in Brno

The 20th edition of the seminar
Satellite methods in geodesy and ca-
dastre - GNSS seminar 2017 was or-
ganized by the Institute of Geodesy of
the Faculty of Civil Engineering, Brno
University of Technology and held on
February 2nd 2017. The seminar took
place in the great lecture hall of the
Faculty of Civil Engineering and was
attended by approximately 80 parti-
cipants from Czech Republic, Slov-
akia, Poland and Croatia.

After participant registration, the
opening of the seminar took place di-
vided into three blocks with coffee
breaks and a lunch between them. Al-
together 20 presentations were given,
with presenters coming mostly from
Czech Republic and Slovakia, one
presentation was given by a parti-
cipant from Poland and one by a par-
ticipant from Croatia. The Faculty of
Geodesy of the University of Zagreb
was represented by Prof. Dr. Miljenko
Lapaine and Dr. Danijel Sugar, who
held the lecture GNSS Research
Activities at the Faculty of Geodesy,
University of Zagreb.

After a short introductory over-
views of the University of Zagreb as
well as the Faculty of Geodesy as one
of its 34 constituents, the presenta-
tion proceeded with information on
the Croatian Positioning System -
CROPOS. Tha main topic of the
presentation were three diploma
theses produced in the Chair for
Satellite Geodesy of the Faculty of
Geodesy in the academic year 2015/
2016. The first diploma thesis was
titled Impact of Nonstandard CROPOS
Network Configuration on the Accur-
acy of High Precision Positioning Ser-
vice and it included field activities
carried out in the so-called standard
and nonstandard configuration of the
CROPOS network in the area of
Sibenik, Pako$tane and Zadar. Meth-
odology and results were shown,
clearly demonstrating the relation-
ship between accuracy degradation of
HPPS and increase in distance from
the permanent GNSS station of the
CROPOS network. The second dip-
loma thesis was titled Examination of
visibility influence of GNSS satellites

GNSS seminar 2017 in the great lecture hall of the Faculty of Civil Engineering,
Brno University of Technology (photo: J. Weigel)
Odrzavanje GNSS seminara 2017 u velikoj predavaonici Gradevinskog fakulteta
Tehnitkog sveucilista u Brnu (foto: J. Weigel)

on HPPS CROPOS results and it in-
cluded development and testing of
several models of obstructing GNSS
signal reception. Measurements were
performed using the “virtual” obsta-
cle during the 12-hour session on the
tower of the Faculty of Mining, Geo-
logy and Petroleum Engineering of
the University of Zagreb. The meas-
urements were collected with two
Trimble R8 GNSS receivers: one re-
ceiver observed under clear horizon,
while obstacles were simulated for
the other receiver by switching off
those GNSS satellites (GPS+GLONASS)
which would be obstructed by real
obstruction. The measurements were
carried out according to the Regula-
tions on the fundamental geodetic
works performance, the results
reached the declared accuracy of
HPPS, although a larger scatter was
noticed on the station with the
obstacle. The third diploma thesis was
titled Unmanned Aerial Vehicle
INS/GNSS sensor performance testing
and it encompassed the development
and testing of the platform for asses-
ing accuracy of GNSS receivers integ-
rated in UAVs. A GNSS receiver
integrated in an UAV DJI Phantom 3
Professional was tested in both static
and kinematic mode. Two Trimble R8
GNSS receivers with a logging rate of
10 Hz were used to position the UAV
and determine positions and orienta-
tion of the testing platform itself at
every moment. Obtained dana con-
firmed the horizontal accuracy of the
Post-Processed Kinematic (PPK) met-
hod (2 cm), whereas the static test de-
termined the accuracy of the GNSS
receiver integrated in the UAV was 2
m. The kinematic test showed accur-
acy up to 4 m horizontally. It is im-
portant to emphasise that all three
diploma theses had a pronounced re-
search component and that their res-
ults were presented at international
scientific symposia and papers were
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GNSS seminar 2017
na Institutu za geodeziju u Brnu

U organizaciji Instituta za geode-
ziju Gradevinskog fakulteta Tehnic-
kog sveudilista u Brnu (CeSka
Republika), 2. veljade 2017. odrZano je
jubilarno 20. izdanje seminara Sate-
litske metode u geodeziji i katastru -
GNSS seminar 2017. Seminar je odr-
Zan u velikoj predavaonici u zgradi
Gradevinskog fakulteta, a skupu je
prisustvovalo oko 80 sudionika iz Ce-
Ske, Slovacke, Poljske i Hrvatske.

Nakon registracije sudionika usli-
jedilo je otvorenje skupa koje je bilo
podijeljeno u tri bloka izmedu kojih su
bile predvidene stanke za osvjeZenje,
odnosno rucak. Ukupno je odrZano 20
predavanja ¢iji su autori uglavnom
bili iz Ceske i Slovacke, a po jedan rad
prikazali su autori iz Poljske i Hrvat-
ske. S Geodetskog fakulteta Sveucili-
$ta u Zagrebu na skupu su bili prof. dr.
sc. Miljenko Lapaine i dr. sc. Danijel
Sugar koji je odrZao predavanje GNSS
Research Activities at the Faculty of
Geodesy, University of Zagreb. Nakon
kratkog uvoda u kojem je predstav-
lieno Sveuciliste u Zagrebu te Geodet-
ski fakultet kao jedna od njegovih 34
sastavnica, prezentacija je nastavljena
prikazom Hrvatskoga pozicijskog
sustava - CROPOS-a. Slijedili su prikazi
triju tema diplomskih radova izrade-
nih na Katedri za satelitsku geodeziju
Geodetskog fakulteta u ak. god.
2015/16. U vezi s prvim diplomskim
radom Ispitivanje utjecaja defektne
konfiguracije CROPOS stanica na VP-
PS mjerenja prikazana su terenska
mjerenja u tzv. standardnoj i nestan-
dardnoj konfiguraciji mreZze CROPOS-
a na podru&ju Sibenika, Pakostana i
Zadra. Pored metodologije ispitivanja,
prikazani su i dobiveni rezultati s jas-
no vidljivom povezano$¢u degradaci-
je tofnosti VPPS-a i porasta
udaljenosti od permanenetne GNSS
stanice CROPOS-a. Druga tema di-
plomskog rada Ispitivanje utjecaja
vidljivosti GNSS satelita na rezultate
VPPS CROPOS-a uljucila je razvoj i

testiranje viSe fizickih modela zapre-
ka za prijam signala GNSS satelita.
Konacno je testiranje provedeno pri-
mjenom "virtualne" zapreke, a mje-
renja su provedena kroz 12-satnu
sesiju na tornju Rudarsko-geolosko-
naftnog fakulteta Sveucilista u Zagre-
bu. Mjerenja su prikupljena primje-
nom dvaju GNSS prijamnika Trimble
R8, pri ¢emu je jedan prijamnik opa-
Zao pri potpuno Cistom horizontu,
dok je na drugom uredaju simulirano
postojanje fizicke zapreke iskljuciva-
njem onih GNSS satelita (GPS+GLO-
NASS) koji bi bili zaklonjeni postoja-
njem fizicke zapreke. Mjerenja (VPPS
i GPPS) su provedena sukladno Pra-
vilniku o nacinu izvodenja osnovnih
geodetskih radova, a dobiveni rezul-
tati su postigli deklariranu to¢nost
VPPS-a, iako je na stajaliStu sa zapre-
kom uocen njihov vedi rasap. Tredi
diplomski rad Ispitivanje performan-
ski GNSS senzora bespilotnih letjelica
sadrzi razvoj i testiranje platforme za
testiranje toCnosti GNSS prijamnika
na bespilotnim letjelicama. GNSS pri-
jamnik integriran na bespilotnoj le-
tjelici DJI Phantom 3 Professional
testiran je u statickom i kinemati¢-
kom nalinu rada. Za odredivanje po-
lozaja bespilotne letjelice, ali i
poloZaja i orijentacije same testne
platforme u svakome trenutku, upo-
trijebljena su dva GNSS prijanika
Trimble R8 s frekvencijom opaZanja
10 Hz. Dobiveni rezultati potvrdili su
poloZajnu toénost metode PPK (engl.
Post-Procesed Kinematic) od 2 cm,
dok je staticki test otkrio poloZajnu
toCnost GNSS prijamnika na bespilot-
noj letjelici do 2 m pri stati¢kom testu,
odnosno do 4 m u kinematickom tes-
tu. Vazno je za naglasiti da je kod sva
tri prikazana diplomska rada izraZena
njihova istraZivacka komponenta te
da su postignuti rezulta prezentirani
na medunarodnim znanstvenim sku-
povima, a Clanci u odgovarajuéim
zbornicima radova. Autorica prvog
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The logo of the Institute of Geodesy of
the Faculty of Civil Engineering, Brno
University of Technology
(http://geodesy.fce.vutbr.cz/)

Logotip Instituta za geodeziju
Gradevinskog fakulteta Tehnickog
sveucilita u Brnu
(http://geodesy.fce.vutbr.cz/)

A part of the atmosphere during the
evening party in a brewery in Brno
Dio atmosfere s veCernjeg druzenja u
jednoj od pivnica u Brnu

Relief map of Moravia and part of Silesia
(photo: M. Lapaine)

Reljefna karta Moravske i dijela Sleske
(foto: M. Lapaine)
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Rich collection of optical geodetic
instruments (photo: J. Weigel)
Bogata zbirka optickih geodetskih
instrumenata (foto: J. Weigel)

D. Barton&k, D. Sugar, M. Lapaine and
J. Weigel (from left to right) in front of
the demographic map of the Austrian
Monarchy from 1855.

D. Bartongk, D. Sugar, M. Lapaine i J.
Weigel (s lijeva na desno) ispred
demografske karte Austrijske
Monarhije iz 1855. godine

published in corresponding proceed-
ings. The author of the first diploma
thesis (Jelena Gabela, graduate engin-
eer of geodesy and geoinformatics)
continued her scientific and research
activities within the doctoral study at
the University of Melbourne, Australia.

An exhibition of modern survey-
ing instruments and equipment took

place in the lobby of the great lecture
hall. At the end of each block of
presentations, there was one presen-
taion by reperesentatives of the sur-
veying instruments and equipment
producers, who showed features of
their latest products currently avail-
able on the market. All presentations
are available in PDF format at the
website of the Institute of Geodesy of
the Faculty of Civil Engineering, Brno
University of Technology (http://geo
desy.fce.vutbr.cz/gnss-seminar/). All
submitted papers unederwent a re-
view procedure and were published in
printed Proceedings, edited by Assist.
Prof. Dr. Josef Weigel.

A discussion was held after the last
presentation and the GNSS seminar
was over.

Our hosts (Assist. Prof. engineer
Josef Weigel, Assist. Prof. engineer
Radovan Machotka and Assist. Prof.
engineer Dalibor Bartonék) invited
guests from Poland and us to a dinner
in a brewery in Brno. We continued
socializing in another pub, where we
tasted excellent locally produced
beers.

The next day, we travelled from
Brno, across Slovakia, Austria and
Slovenia back to Zagreb. We had
planned to visit trigonometric sta-
tions involved in the survey of the
meridian arc between Brno and
Varazdin, but weather conditions
unfortunately prevented us from do-
ing that.

Assist. Prof. Dr. Radovan Machotka,
Head of the Institute of Geodesy, offi-
cially welcomed us at the Institute of
Geodesy on Wednesday, a day before
the GNSS seminar 2017. Our hosts in-
formed us about activities of the Insti-
tute of Geodesy, after which we
travelled by car to Velké Opatovice - 50
km north of Brno. When we arrived, we
visited the Moravské kartografické
centrum (Cartographic Center of
Moravia), a museum with the an exhib-
ition about the history of surveying and
cartography in the Czech Republic. Old
maps and geodetic instruments and

equipment are exhibited at the mu-
seum. The central and the largest object
in the museum is the 3D relief map
composed of 79 topographic map sheets
covering the area of Moravia and a part
of Silesia which was produced during
the 2nd and 3rd military survey during
the second half of the 19th century.

The collection of exhibited geo-
detic optical instruments (theodolites
and levels) which had been used until
recently is quite impressive. Among
numerous exhibited cartographic
products, our greatest attention was
attracted by the demographic (ethnic)
map of the Austrian Monarchy from
1855 which represents the entire
present territory of the Republic of
Croatia.

After we came back to Brno from
Velké Opatovice, our kind hosts in-
vited us to visit Mendel’s museum of
the Masaryk University of Brno and
view an exhibition about the oldest
maps representing the area of
Moravia. In addition to the exhibited
maps, we were shown various units of
distance: German, Austrian, Moravian
and Czechian mile.

It is worth mentioning that the
Faculty of Geodesy of the University of
Zagreb and the Faculty of Civil Engin-
eering of the Brno University of Tech-
nology signed an interinstitutional
agreement about student and teaching
staff mobility within the Erasmus+
Programme of the European Union for
the period from academic year
2017/2018 up to 2020/21. The agree-
ment offers the possibility of intensi-
fying cooperation between our two
institutions. Encouraged by the nice
experience and courtesy of our hosts,
representatives of the Faculty of
Geodesy are hopefully going to attend
upcoming GNSS seminars.

We take this opportunity to once
again express our gratitude to our
hosts from the Institute of Geodesy of
the Technical University of Brno for
their invitation to participate in the
GNSS Seminar 2017 and their kind-
ness and hospitality!

Danijel Sugar
Miljenko Lapaine Il
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prezentiranog diplomskog rada (Jele-
na Gabela, mag. ing. geod. et geoinf.)
nastavila je svoj znanstveno-istraZi-
vacki rad na poslijediplomskom dok-
torskom studiju Sveucilista u Mel-
bournu u Australiji.

U predvorju velike predavaonice
tijekom odrZavanja seminara bila je
izlozba geodetskih instrumenata i
opreme renomiranih svjetskih pro-
izvodaca. Na kraju svakog bloka pre-
davanja, po jedna je prezenatacija bila
predvidena za predstavnike proizvo-
dala geodetskih instrumenata i opre-
me koji su prikazali najnovije pro-
izvode i njihove moguénosti trenu-
tacno dostupne na trZiStu. Sva odrza-
na predavanja dostupna su u PDF-u na
mreZnim stranicama Instituta za ge-
odeziju Gradevinskog fakulteta Teh-
ni¢kog sveudiliSta u Brnu (http://
geodesy.fce.vutbr.cz/gnss-seminar/).
Svi pristigli radovi prosli su postupak
recenzije i objavljeni su u tiskanom
zborniku ¢iji je urednik doc. dr. sc. Jo-
sef Weigel.

Na kraju svih predavanja uslijedila
je diskusija i zatvaranje skupa.

Ljubazni domacini (doc. ing, Josef
Weigel, doc. ing. Radovan Machotka i
doc. ing, Dalibor Bartonék) pozvali su
nas, zajedno s gostima iz Poljske na ve-
eruujednu od brnskih pivnica da bi se
ugodno druZenje nastavilo u drugome
lokalu gdje smo imali prilike kusati iz-
vrsna lokalno proizvedena piva.

Sljedecega dana uslijedio je puto-
vanje iz Brna preko Slovacke, Austrije i
Slovenije do Zagreba. Iako smo plani-
rali posjetiti triangulacijske tocke
ukljucene u geodetske mrezu za odre-
divanje duljine luka meridijana izmedu
Brna i VaraZdina, vremenske prilike
nam to naZalost nisu omoguile.

Dan prije odrZavanja Seminara, u
srijedu 1. veljace 2017. na Institutu za
geodeziju imali smo sluZbeni prijem
kod predstojnika Instituta za geodeziju
Radovana Machotke. Domacini su nas
upoznali s radom i aktivnostima Insti-
tuta za geodeziju nakon Cega smo se
automobilom zaputili u Velké Opato-
vice koje se nalaze 50-ak km sjeverno

od Brna. Tamo smo posjetili Moravské
kartografické centrum (Kartografski
centar Moravske), muzej u kojem je
predstavljena povijest geodetske iz-
mjere i kartografije u Ceskoj. U tom su
muzeju izloZene stare karte te ge-
odetski instrumenti i oprema. Sredis-
nji izloZbeni primjerak je 3D reljefna
karta sastavljena od 79 listova topo-
grafskih karata podrudja Moravske i
dijela Sleske izradenih na osnovi 2.1 3.
vojne izmjere tijekom druge polovine
19. stoljeca.

Impresivna je zbirka izloZenih ge-
odetskih opti¢kih instrumenata (te-
odolita i nivelira) koji su do nedavno
bili u aktivnoj upotrebi. Medu brojnim
kartografskim prikazima, naSu najve-
¢u pozornost izazvala je demografska
(etnicka) karta Austrijske Monarhije
iz 1855. godine iz koje je vidljiv cjelo-
kupni danasnji teritorij Republike
Hrvatske.

Po povratku iz Velkih Opatovica u
Brno, ljubazni domaéini su nas odveli u
posjet Mendelovu muzeju Masarykova
sveuciliSta u Brnu gdje je bila uprilice-
na izloZba o najstarijim kartografskim
prikazima Moravske. Pored izloZenih
kartografskih prikaza, na zanimljiv su
nacin prikazane razli¢ite mjerne jedi-
nice za duljinu: njemacka, austrijska,
moravska i CeSka milja.

Istaknimo da je za razdoblje od ak.
god. 2017/18 do 2020/21 izmedu Ge-
odetskog fakulteta Sveulilista u Za-
grebu i Gradevinskog fakulteta Teh-
ni¢kog sveuciliSta u Brnu potpisan
meduinstituicijski sporazum o mobil-
nosti studenata i nastavnog osoblja u
sklopu programa Erasmus+ Europske
unije. Taj sporazum nudi moguénost
intenziviranja suradnje izmedu dviju
ustanova, a potaknuti lijepim iskus-
tvom i ljubazno$éu domadina pred-
stavnici Geodetskog fakulteta Ce,
ukoliko bude moguce, i dogodine pri-
sutvovati na GNSS seminaru.

Koristimo ovu priliku da se jos jed-
nom zahvalimo na pozivuy, ljubaznosti i
gostoljubivosti nasih domacina s Insti-
tuta za geodeziju Gradevinskog fakul-
teta Tehnickog sveudilista u Brnu!

Danijel Sugar
Miljenko Lapaine H
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Informative poster about cartographic
exhibition in Mendel's museum of the
Masaryk University (photo: M. Lapaine)
Informativni plakat o kartografskoj

izlozbi u Mendelovu muzeju

Masarykova sveucili$ta (foto: M. Lapaine)

Rakouski postovni mile

Zemépisni (némecka) mile {115 stupné rm rovniku)

Various units of distance
(photo: M. Lapaine)
Mjerne jedinice za duljinu
(foto: M. Lapaine)
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