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Mladen Zrinjski defended his PhD thesis 

at the Faculty of Geodesy of the University of Za

Prof. Dr. Vedran Mudronja from the Faculty of Mechani
cal Engineering and Naval Architecture of the University 

graduated in 1991 with the grade point average A (he 

cellent achievement during the study). He participated in 
the state competition in mathematics in the fourth class 
of secondary school.

 

 
Precise Electro-Optical  

es of Physical Geodesy I and Satellite Geodesy II. From 

he received state scholarship of the Ministry of Science 
and Technology of the Republic of Croatia intended for  
exceptionally talented students. He completed his studies 

after completing the diploma thesis Processing and Ad-

lite and Physical Geodesy. After meeting all prescribed 

cal Geodesy. He passed the state professional exam in 
January 2006.

His teaching activity includes the following subjects: 

Measurements at the Faculty of Geodesy and Geodesy 

practical training at studies of Satellite and Physical Ge

Engineering Geodesy and Spatial Information Manage

tored 16 diploma theses so far.

He was the best evaluated teacher according to the 

semester of the academic year 2005/06. He was also the 

the Faculty of Geodesy in the summer semester of the 

teachers at the University of Zagreb).

ects -
 
 

of Surveying I and Surveying II at the Faculty of Geod
esy and in the course of Geodesy at the Faculty of Civ

age A after completing the diploma thesis Establishment 

by Prof. Dr. Teodor Fiedler.

He enrolled the university studies of the Faculty of 
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Mladen Zrinjski obranio je 8. travnja 

šta u Zagrebu doktorsku disertaciju -
-
-

. Doktor
ska disertacija obranjena je pred Povjeren
stvom u sastavu prof. dr. sc. Vedran Mu
dronja s Fakulteta strojarstva i brodograd

stvo za ocjenu doktorske disertacije bilo 
je u istom sastavu.

nu. Osnovnu školu završio je u Novome Marofu. Gra

canje iz matematike.

plomirao je 1996. s izvrsnim uspjehom na temu 
-

Tijekom studija bio je demonstrator iz kolegija Fizikalna 
geodezija I i Satelitska geodezija II. Od ak. god. 1996/97. 

stva znanosti i tehnologije Republike Hrvatske za izni
mno nadarene studente. Studij je završio na usmjerenju 

vrsnim uspjehom na temu 

 

Po završetku studija zaposlio se u 

nu. Od 2001. godine zaposlen je na Ge

u zvanju znanstvenog novaka – asisten

diplomski znanstveni studij za stjecanje 

na poslijediplomski znanstveni studij za 

 

nje prostornim informacijama 2005. godine u Milni na oto

Najbolje je ocijenjeni nastavnik u studentskoj anke
ti na Geodetskom fakultetu u ljetnom semestru ak. god. 
2005/06. Najbolje je ocijenjeni nastavnik u studentskoj 
anketi na Geodetskom fakultetu u ljetnom semestru ak. 
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Republic of Croatia. He also participated as a collabora

-
( -

). He currently collaborates on the scientif
ic project -
ic Area ( ++Adria

24 contributions. He is the technical editor of the scientif
ic periodical .

on tasks related to satellite and applied geodesy. He par

instruments and devices in the Laboratory for Measure
ments and Measuring Techniques at the Faculty of Ge
odesy. We worked as a collaborator of the National Ge
nealogical Centre on preparing the Encyclopaedia of Cro
atian Family Names.

Mladen Zrinjski is a member of the Croatian Geodet

er Scientists. He is a member of the State Committee 
for competitions and festivals of pupils of civil engineer
ing and geodetic schools in the Republic of Croatia. He 
is the president of the Committee for Preparing Tasks for 
the State Competition of Pupils of Geodetic Schools in 
the Republic of Croatia and the author of tasks. Mladen 
Zrinjski is a member of the Technical Committee 172 – 
Optics and Optical Instruments in the Croatian Standards 

surements and Measuring Techniques at the Faculty of 
Geodesy. He is the main representative of the Indepen
dent Union of Research and Higher Education Employ
ees of Croatia at the Faculty of Geodesy.

The manuscript of the doctoral thesis contains 186 

curriculum vitae of the author and a CD. The thesis is di
vided into 11 basic chapters:

 Introduction

 Review of previous works and experiences

versity of Zagreb

meter

 Vector measurement with GPS

 Practical measurements
 Measuring data processing

 Analysis of processing results

 Recommended further research

 Conclusion

 References

which initiated the work on the doctoral thesis. The goal 

suring procedure is given and presented by means of rel
ative accuracy. The chapter presents methods of precise 
distance measurements used in geodesy nowadays. Sev

The importance of legal commitment of periodical adjust
ment/calibration of the calibration baseline of the Facul

GNSS instruments and other distance measuring devices.

A review of previous works and experiences in the 
Republic of Croatia and in the world is given in the sec
ond chapter. Works in which the adjustment/calibration of 
the calibration baseline at the Faculty of Geodesy by ap
plying classical terrestrial methods and GPS technology 

been published in the world are also presented.

The third chapter describes in detail the calibration 

where all measurements were done. A list of the most fa
mous calibration baselines with pillars is presented in a 
table along with their lengths.

The errors of distance meter affecting precise distance 
measurements are explained in detail in the fourth chap
ter. Mathematical expressions for the corrections and re

distance meter at the calibration baseline.

th effects on GPS measurements and provides mathe
matical expressions for computing MP1 and MP2. A the
oretical presentation of the eccentricity of the antenna 

these GPS measurements have been done with Zephyr 

ing method and characteristics of the antennae are ex
plained thoroughly.

Practical measurements are described in detail in the 
sixth chapter. Two independent methods were used for 
the adjustment/calibration of the calibration baseline of 
the Faculty of Geodesy. Measurements were made with 

ic antennae. Automated measurement of atmospheric 
parameters and their processing during precise distance 
measurement at the calibration baseline was applied for 
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 te 

nom znanstvenom projektu 
-

search in Central Europe ( ). 
-

++Adria)

litske i primijenjene geodezije. Sudjelovao je u ispitiva
nju i umjeravanju pedesetak geodetskih instrumenata i 

odetskog fakulteta. Bio je enciklopedijski suradnik Naci
onalnoga rodoslovnog centra pri izradi Enciklopedije hr
vatskih prezimena.

detskih škola Republike Hrvatske. Predsjednik je Povje

nik je voditelja Laboratorija za mjerenja i mjernu tehniku 
Geodetskog fakulteta. Glavni je sindikalni povjerenik Ne
zavisnog sindikata znanosti i visokog obrazovanja Repu
blike Hrvatske na Geodetskom fakultetu.

pis autora i CD. Rad je podijeljen u 11 osnovnih poglavlja:

 Uvod

 Pregled dosadašnjih radova i iskustava

u Zagrebu

 Obrada podataka mjerenja

 Analiza rezultata obrade

 Literatura

U prvom poglavlju opisane su ideja i motivacija za 

kazane su metode preciznog mjerenja duljina koje se 
danas primjenjuju u geodeziji. Dan je pregled nekoliko 

 

Pregled dosadašnjih radova i iskustava u Republici 
Hrvatskoj te u svijetu dan je u drugom poglavlju. Ukrat

kalibracijske baze Geodetskog fakulteta primjenom kla

najpoznatijih kalibracijskih baza sa stupovima u svijetu i 
uz to su dane njihove duljine.

U petom poglavlju objašnjen je utjecaj multipath efek

poglavlju. Za umjeravanje kalibracijske baze Geodetskog 
fakulteta primijenjene su dvije neovisne metode. Mjere

antenama Zephyr Geodetic. U disertaciji je prvi puta pri
mijenjeno automatizirano mjerenje atmosferskih para
metara i njihova obrada prilikom preciznog mjerenja du
ljina na kalibracijskoj bazi. Atmosferski parametri mjere

ferskih parametara primijenjen je softver WeatherTran
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ware was used. It was made for the purpose of this dis
sertation and for future measurements at the calibration 
baseline of the Faculty of Geodesy. The 1st order trigono

so that the length needed to test GNSS instruments could 
be prolonged. The Brusnik point was selected because it 
is the point with the most precisely determined positional 
coordinates in the Republic of Croatia. Two reports are 
also given about seismic activities in the Republic of Cro
atia that happened during GPS observations.

Complete measurement data processing is presented 

MP1 and MP2 was tested for the purpose of GPS mea

tions with GPS satellites. The distances between the pil
lars of the calibration baseline and the standard devia
tions of the distance means were calculated by means 
of processing GPS vectors. Pillar coordinates of the cal
ibration baseline and Brusnik were determined by apply

pillar coordinates of the calibration baseline and Brus

of the Republic of Croatia. Pillar coordinates at the cal
ibration baseline of the Faculty of Geodesy were deter

plying CROPOS. Presentation of the results of process
ing atmospheric parameters is given for the time period 

distance meter. The periodical error of the distance me
ter was determined and taken into account in the adjust

as in calculating the addition correction. Distances be
tween pillars of the calibration baseline calculated from 
the measurements obtained with TCA2003 are present
ed as well. The automated calibration of the frequency 
counter with GPS signals was made in the Laboratory for 
Measurements and Measuring Technique of the Faculty 

tiplication constant.

The eighth chapter presents the analysis of the pro

tance meter TCA2003 and GPS were compared. Differ
ences between TCA2003 and GPS smaller than 1 mm 
were obtained for all measured distances between the 

which indicates the determination of the calibration base

the obtained results reveal that the baseline distance mea

certainty that there are no larger systematic errors in the 
measurements with distance meter. The sign with all  

obtained with GPS are larger than the same distances ob
tained with TCA2003. Statistical testing of mean distance 
values of two measured sequences (GPS and TCA2003) 
was made by applying the t
that both measuring sequences have the same mean val

mean distance values (TCA2003–GPS) are smaller than 
1 mm. The analysis of pillar movements at the calibration 
baseline of the Faculty of Geodesy is also presented for 
the period between 1996 and 2009. Uncertainty estima
tions of A and B type of distance measurement are giv

bration baseline with TCA2003.

A detailed description of recommended further re

tenance of the calibration baseline of the Faculty of Ge

The tenth chapter features all conclusions derived 
from the research carried out during the work on the dis
sertation. Recommendations for future baseline calibra
tion using GPS (GNSS) are also given. Special scientif
ic contribution of this dissertation is its detailed research 

tion (calibrated with TCA2003) can be controlled using a 

es from 100 m to 1000 m. It will prevent very expensive 
international comparisons of calibration baselines. Cali

according to the Act on Measurement and related Pro
visions. Two independent methods should be applied: 

A list of references with 116 titles and 18 URL address
es is given in the eleventh chapter. At the end of the dis

riculum vitae of the author and a CD.

After reviewing and assessing the doctoral disserta

ment came to the conclusion that the candidate offered 

mation of the fact that two completely independent meth
ods can be applied to calibrate the baseline: precise elec

baseline length can be controlled with two completely in
dependent measuring methods. Such a calibrated base

of other distance measurement instruments and devices.
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vanje utjecaja multipath efekta MP1 i MP2 te broja regi

 

zultata obrade atmosferskih parametara dan je za vre

U Laboratoriju za mjerenja i mjernu tehniku Geodetskog 
fakulteta napravljeno je automatizirano umjeravanje fre

U osmom poglavlju prikazana je analiza rezultata 

rene duljine raspona stupova baze dobivene su razlike 
TCA2003–GPS manje od 1 mm. Na 1000 m ta razlika 

sustavnih pogrešaka. Predznak kod svih razlika duljina 

testiranje srednjih vrijednosti duljina dvaju mjernih nizo
va (GPS i TCA2003) napravljeno je primjenom t
Taj je test pokazao da oba mjerna niza imaju iste srednje  

srednjih vrijednosti duljina (TCA2003–GPS) manje od 
1 mm. Prikazana je analiza pomaka stupova na kalibra

do 2009. godine. Dana je procjena nesigurnosti A i B vr

den je u devetom poglavlju.

seban znanstveni doprinos ove disertacije je u tome što 

bracijskih baza. Umjeravanje kalibracijske baze Geodet

mjeriteljstvu i donesenim Naredbama. Pritom je potreb
no primijeniti dvije neovisne metode: precizni elektroop

je u jedanaestom poglavlju. Na kraju disertacije dan je 

Na osnovi pregleda i vrednovanja doktorske diserta

u svojoj disertaciji dao više vrijednih znanstvenih dopri

seban znanstveni doprinos te doktorske disertacije je u 

za umjeravanje kalibracijske baze mogu primijeniti dvije 

puno neovisne mjerne metode kontrolirati duljinu baze. 
Tako umjerena kalibracijska baza Geodetskog fakulte

za mjerenje duljina.

 


