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ROOTS OF GNSS

FRIEDRICH ZANDER (1887 – 1933)
Riga Politechnikum Alumni
Pioneer of rocketry; calculated precise trajectory that 
a spacecraft would take to Mars
Designer of the first liquid-fuelled rocket



Faculties of RTU



RTU comprises (1/2)
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WE  RTU (1/2)

VISION
RTU – modern, prestigious and  
internationally recognized university –
European studies, research and 
innovation centre, a cornerstone of 
Latvia’s development

MISSION
To provide Latvian national economy 
with qualified human resources for its 
stable growth and development

STRATEGY
Excellence in research,
Excellence in study process,
Organizational excellence and identity
Outstanding infrastructure



WE RTU (2/2)

oexcellence and recognition in science:  publications in 
leading journals of engineering, SCI

oentrepreneurship and innovation – to meet the needs of 
industry for research: to produce offspring for new 
companies: to encourage innovation flow

ointernationalization and cooperation: to link with other 
research institutions: to integrate in ERA: share 
infrastructure; staff mobility 



International Mobility  

Kaspars Kalniņš

Dr.sc.ing. Kaspars Kalniņs, the docent of Riga Technical 
University Institute of Materials and Structures, is the first Latvian 
scientist to undergo international research fellowship at the European 
Space Agency European Space Research and Technology Centre in the 
Netherlands.

Kaspars Kalniņš



List of Courses with GNSS (1/2) 



List of Courses with GNSS (2/2) 



What to improve …



Transporta elektronikas un telemātikas katedra

RTU
ETF

Faculty of Electronics and 
Telecommunications

Department of Transport Electronics 
and Telematics

Head of department professor Ansis Kluga

Excellent example within  RTU 



Laboratory of Radio Navigation Systems

Receiver of satellite system “TRANZIT”



Re-reference system



GNSS receivers'



Satellite signal 
simulator STR4500

GNSS    “ planetarium ”



Research of complex navigation system GPS 
and Inertial Measurement Unit = IMU (Mti-G)

GNSS    +  IMU 



Students and professors researching 
of satellite systems precision

Professors fulfill curriculum



Historical IMU devices for students 



Development and cooperation



AIS nanosatellite AIS nanosatellite 



Development and cooperation

Together 
introduce 
geodetic 
VLBVLBI =>I =>
Important for 
precise GNSS 
positioning

Partners: 
http://virac.venta.lv/en/



Development and cooperation / 
geo-VLBI 

557.7.555533°° N, 21.855N, 21.855°°EE
RT – 32   D=32m

VIRAC has been 
founded in 19941994 on 
base of former military 
site, contained two 
parabolic antennas with 
diameter  32 and 16 
meters

Possible use in geo-VLBI 



Combinations for development
or future 



Jokes important:

• The professor of the earth science class was 
lecturing on map reading and GNSS. After 
explaining about latitude, longitude, degrees, 
minutes and seconds the teacher asked, 
"Suppose I asked you to meet me for 
lunch at 56 degrees, 57 minutes north 
latitude and 24 degrees, 4 minutes east 
longitude...?" 

• After a confused silence, a voice volunteered, 
"I guess you'd be eating alone."



EUREF 2006 in RigaEUREF 2006 in Riga

Innovative 
GNSS 
rover  

http://www.euref.eu/symposia/2006Riga/Symposium2006-Riga.html

© Carl Calvert 

Jokes for understanding of 
everything  



EUREF 2006 in RigaEUREF 2006 in Riga

Innovative 
GNSS 
antenna 
in rainy or
sunny 
weather  

© Carl Calvert 

Because we Because we 
had at EUREF had at EUREF 
2006 to much 2006 to much 
rain or sun rain or sun 
some dayssome days



oThe capacity of research staff is increasing as number of doctoral 
students 
oScientific capacity of RTU is growing and cooperation with business 
enterprises in Latvia and abroad is expanding
oStructural changes in project management system ensure high level of 
research quality
oThe cornerstone of faster development of cooperation with business 
enterprises is active involvement of alumni organizations
oWork all together and use innovations, + knowledge transfer 
oCreate regional centers, organize summer schools and centers of 
excellence for GNSS together with Nordic countries 

CONCLUSIONS



Thank you for your attention!Thank you for your attention!
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