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MIIGAIK MUSEUM. THE SUITE OF ROOMS
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GNSS era
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OcHoBHble 6110KU IRNSS

IRNSS

MHaounckas perMoHanbHas HaBUrauMoHHasi CNyTHMKOBas cuUcTemMa
(Indian Regional Navigation Satellite System), cokpawéHHo
IRNSS, TOnbKO HegaBHO Oblifla OKOHYaTeNIbHO TMpPUHATaA K
peanusaumn npasutenoctBoM WUHAMK. BrogxeT npoekra cocraBun
6onee 300 munnuoHoB ponnapoB. IRNSS Oyaer obecneumBaTb

TONMbKO pernoHanbHoe nMnokpbiTMe camon WMHAMM KM 4acTteun
conpeaenbHbIX rOCyAapcTB.

O6GLee KONN4ecTBO CMYTHUKOB cCUCTEeMbI IRNSS: 7.
NMpoekTHasn aara 3aBepLlUeHuUA pabor: 2011 roa.

Tekywee cocTosiHMe: nepBbIN CNYTHUK OyaeT 3anyweH B 2008 roay.
* YeTbIpe cnyTHMKa n3 cémun B RNSS 6yayT pa3melleHbl

Ha opbuTe C HaKNOHeHnem 29°
* CnyTHUKM IRNSS OyAayT ucnonb3oBaTtb nnatcgopmy,
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Collect raw data

Compute ephemeris,
clock & lono parameters |
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Monitor Station Master Control Station
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KoTopas
MCMNOoJib3yeTCA Ha PYCCKOM MeTeOpPOSiIorM4eCKom
cnyTHuKe Kalpana-1 ¢ Mmaccou 1330 KI MOLHOCTbIO
ConHeYHbIX 6aTapen 1400 BT. None3Han Harpy3ka
OypeT BKNoYaTh ABa 40 BT TBepAoTesibHbLIX yCUNUTENs
« 3eMHOM cermMeHT IRNSS 6yaeT MeTb CTaHUUIO
MOHUTOPMUHrA,

CTaHUUIO pe3epBUPOBaHUA, CTAHLINK
ynpaBJrieHUs 60pTOBbIMU CUCTEMAM
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QZSS CKOHCTpyMpoOBarsnm Tak, YTO XOTA Obl
OAIMH CMYTHUK U3 TpeX Bceraa HaxoauTcs
B 3eHUTe Haa AnoHuen

a=42164 Km
i=45 deg
0=120 deg apart

QZSS — Quazi-Zenith Satellite System

(AinoHuns)

*Tpu cnyTHMKa HaxoOAaTCA Ha ANNUNTUYECKON
M HaKNOHHOW OpOUTe, pacnoNioXeHHbIe B pa3HbIX
op6uTanbHLIX NJIOCKOCTAX C OO4UHAKOBOW TpaeKkTopuen




80

60

40

20

-20

-40

-60

-80

j % - e - —
2y = otEuro °
i A e T e 5
. r
Optimal % - .
- performance IS ﬁj’ -
P 7 .
L %': _
| i i ] f%
Ir D .
i ‘ 'Eﬁgir ! o, |
i
= ﬁ. 5_ % -
15.5°W) (2F°E)(26°E) .
I L
150 100 50 0 50 100 150



“TNOGAREEE e ¢ VLI KOPPEKIUH




Education

RUSSIAN FEDERATION-

has two higher education
institutions geodesy and
cartography profiles

(bachelorr’s programe,
specialisation,

master’s degree programme,
graduate school, doctoral candidacy,
extended education, professional
development .

The major disciplines are:
applied geodesy, astronomy-
geodesy, aerial survey, space
geodesy and navigation,
cartography, remote sensing,
applied informatics in geodesy,
land registry, cadastre, etc.

Moscow State University of
Geodesy and Cartography
(MIIGAIK), Moscow

Siberian State Acadeny of
Geodesy (SGGA), Novosibirsk

At the present time, in MIIGAIK
and SGGA are studing more than
10,000 students and the past
graduators

The class of graduators is mote
than 1000 annually.



The main specialites in MIIGAIK

[
GEODESY (Applied geodesy, Land management and land
Astronomo-geodesy, Space cadastre (Municipal cadastre)
geodesy), .

e Cart h
Photogrammetry and remote artography

sensing,
* Optic-electronic equipment and

Aerial survey (Remote sensing and systems
monitoring of the Earth from space)

Laser equipment and laser

technology e Jurisprudence

Information systems and

information technologies * Finance and credit

Applied informatics ( in survey, in

informatics systems) « State and municipal management
Management and technologies of * Enterprise management

information protection .



The education structure of Moscow State
University consist on several levels:

e pre-higher education professionally oriented with
high-school children, including distance education,

e Bachelor's program

e Specialization

* Master’s degree program
* Graduate school

* Doctoral candidacy

 Extended education, Professional development



The Educational Tutorial Association under MIIGAIK includes 35
higher education institutions of Russian Federation

More than 300 students graduated at the chairs of geodesy of
institutes and universities annually




MASTER'S DEGREE PROGRAM

“GEOGESY”

GNSS technologies in geodesy, physical geodesy, geodetics methods
for study of Earth geodynamic processes, the Earth gravitation study,
astronomy-geodesy, space astrometry, theory of celestial mechanics,
mathematical astronomy, gravitational astronomy, theory of motion
of satellites and the orbit determination on base of on board
measurements, geodetics applications for municipal administrations,
mathematical treatment of measurements, software development,
aero and space imaging, photogrammetry and phototopography,
space remote sensing, charts and atlases design, graphics and
revision, geoinformation technologies, cadastre, land and real estate
monitoring and inventory etc.

“OPTO-TECHNOLOGIES”

Applied optics, Optics and Optoelecrtonic equipment, Laser
equipment



GNSS SPECIAL COURSES

Base course: Global Navigation Satellite Systems
Space Geodesy

Space Navigation

Orbital Methods

GNSS reference networks applications for
monitoring of global, regional and local
geodynamic, etc.,etc

Survey technologies, methods and equipment on
base of GNSS signals



POST-GRADUATE EDUCATION, GRADUATE SCHOOL

Geodesy (INCLUDES ALL GNSS APPLICATIONS)
Optical and optoelectronic equipment and systems

Economy and management of nation’s economy (in
sectors including economy, development and
management of enterprises, industry branches,
complexes

Land management, cadastre and land monitoring
(INCLUDES ALL GNSS APPLICATIONS)

Cartography (INCLUDES ALL GNSS APPLICATIONS)
Aerospace research of Earth, photogrametry
(INCLUDES ALL GNSS APPLICATIONS)
Geoinformatics

(INCLUDES ALL GNSS APPLICATIONS)

Geoecology



THE MAIN STRATEGIC PARTNERS

(as the example0O

Ministry of Economic

RUSSIAN SPACE AGENCY Ministry of Transport
Development and Trade

Rosreestr

Oil and Gas sector

Ministry of agriculture



ve) , GIS, land cadastre and

"’, " e, ; / hetos '(W




HdonnepoBckue Haﬁnmneubm Y
doTorpadmyeckne HabnrogeHus MC3
PCOb

INasepHas nokauus

KoooBo-da3oBble nsmepeHus

]

I—j .-—"_—

N



GNSS APPLICATIONS FOR RAILWAYS
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GNSS FOR CONSTRUCTION




Land monitoring and inventory




GNSS for electricity lines survey
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RTK for mach




Unmanned aircraft monitoring for ground infrastructure




Air born laser scanning
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HASEMHAA EA30BAA
CTAHUWNA GPS




REAL TIME MONITORING

REFERENCE STATIONS NETWORK



GNSS for precise agriculture
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GNSS FOR MINING
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The example of the part
of training course of field

application GLONASS-
GPS equipment



THE EXAMPLE OF
TRAINING COURSE FOR
GNSS EQUIPMENT
OPERATION



Thank you very much!
malinnikov@miigaik.ru
maiorov@miigaik.ru
akupriyanov@ miigaik.ru

105064, GOROHOVSKY PER,4
MOSCOW, RUSSIA



