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Aasruunmsmdvadishonfieslulurimmssuiihunbifmadendulauenainszuy
MsdUaiisienfisnsyuu GPS (Global Positioning System) fussuu GLONASS (Global
Navigation ~Satellite  System) 3352UU GPS  panuuusaradslaensznsranaluuuszime
ansgolsm dlodud a.f.oxdo TTe1fun1an1s31 Navigation Signal Timing and Ranging Global
Positioning System (NAVSTAR GPS) GPS LﬂuswuﬁmmmﬁmﬁwLmiiwu‘[aﬂlmunﬂamwmmﬂ
naon be $1lus wagldldmlan mavszvuilananunsalddeyaainariiien GPS 1éw3 iiesain
ulsueavsmaindseyanastnasdmivuszvvuresiuiaanigowin Jallaliuszvvumly
annsalideyadsnanlussiuamnuwiudrlifusvseanusiunwesy lnefimuusiudunnsgu
d1msunasouluseiu m.¢ - o.c WA d1M5UTEUU GLONASS  %385%UU Global  Navigation
Satellite System wotafnavamleisn viesa@elulagiu Sadeesnwuunasimulugiainsy
Huilenaunusyuu GPS vesanizewini Ingsyuu GLONASS fanundieadafiussuu GPS viang
Uz TameiudIulsEneuTeIssuULAEMENNIaIL nAIReTEUY GLONASS Usznaudae
prIfiey be 719 anifineiuAudmiuinauuazauauauisaluadegs waseiesiudyyia
LAZAUIUMIAIUAT S2UU GLONASS 191dnnn3 TIMING AND RANGING ifleruinmnsuail lag
Tu3nsiuafiuuuun@ (STANDARD PRECISION - SP) feaanud L1 wazuinisduaiiuuuaziden
(HIGH PRECISION - HP) sheawid L1 uag L2 wudenfussuu GPS lnsfinnuusiugunnsgu
dmTunalsauluIEau & - oo WIA3

o Each satellite broadcast radic

: ith their 5
statuses and precise time
information.

a GPS radio signal travels at
speed of light ~ 300,000 km/h.

9 GPS device receives radio signals,
noting their exact time of arrival
and uses these to calculate its
distance from each satellite it can
sea.

) Once a GPS receiver knows its distance from at least 4 satellites,
it uses geometry to determine its exact location on Earth in 3D,

sTUUNSHIRUaNiaenIfiBnszuu GPS (Global Positioning System) &in1a
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31 satellites in orbit “ipoac GMT, Faruny o 2012

24 Operational Glonass-M
24 ope s = satellite
P launched
* 3 In commissioning phase 8 e i vernber 28, 2011
* 4 In maintenance :;Thac‘;f:mmmmgﬁ‘ ®
Main constellation - 24 satellites - ® Launched (=]
8 satellites in each orbital plane @ in February
201 0 ﬁ
0 . Indian ocean
j G 2an (") Atlantic ocean a
@
= © @

The satellite, put into orbit on November 28, and three satellites in maintenance are not localed on a map

Satellites launched in: ( 2004-2005 (2) @) 2006-2007 (8) @ 2008-2009 (7) @ 2010-2011 (8)

GLONASS system satellites are deployed evenly in three planes at an aftitude
about 20,000 km. Orbital period — 11h 15 min.
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30 satellites

Control
Centre(s)

Up-link
Stations
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IRNSS INDIAN @ GEOSTATIONARY mrmnm!36 000 KM
2

REGIONAL NAVIGATION
SATELLITE SYSTEM cos 21420 s
Covers India i 3 extremely i GPS receivers will not

STAR SENSOR and up to 1,500 | accurate rubidium | work; need special
km beyond its ¢ atomic clocksin receivers (yet to be
g = borders ¢ eachsatellite ! developed)

. 8! PROPELLANT TANK IRNSS provides Standard Opento |  Accuracy better

Positioning Service i allusers than 20 metres

! @ 4 satellites in geosynchronous
SOLAR AL orbit - in pairs, move in two inclined
orbits - appear from ground to

travel in figure '8' - assist in
accurate position determination

i 1 [ I'_'] N W= :
LA ML y O 3 satellitesin
. - ' geostationary orbit -

appear from ground
to be at fixed

) positions in the sky
i3]
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Global navigation satellite systems

GLONASS

3 6
/ Orbital planes ™

X
. Satellites per
|} orbital plane

8

Planned number of satellites

Number of operational satellites *

The Garmin Nuvi 1300
GPS navigation system

122mm

: Average price in Russia:
162 grams 8,000 rubles (5250)

The Glospace SGK-70

GLONASS/GPS navigation system
o o : |
Existing global navigation
satellite systems
L= USA  GPS(Navstar) fully operational
@ w fussia  GLONASS limited operation
/ m EUl Galileo in development
d &l China  Compass(BeiDou) currently being deployed i Weight: Average price in Russia:
wsw Ndia IRNSS in development 435grams 16,000 rubles (3500)

RIA V05T @ 2010

ANIINVBITTUUNMIIAIUATIAEAieundagludagtu GPS uas GLONASS 9uN3

STUUNIMIAUATIRIEAIiENnamUIagha Galileo BDS wag IRNSS
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- European Space Agency: ESA #1884 83An1503n7A8l5Y

- aseund (Navigation) wunefls Aavzuazeanslunisiiisenieoinideiu  (Saudd
PIUNINUENISUNGE) Aneuarnilsludesinuannds

- The Global Navigation Satellite System: GNSS w1894 sEUuMIMIRIUaiisae
ATB

- Global Positioning System: GPS #1888 SEUUNIMITIUATIAIEATITIBLTIBBALUY
wazaslnenssnsnaluy Ussmaansgosng

- Global Navigation Satellite System: GLONASS #1884 S2UUMTAIBIUATIANE
ArisuvaseRnannlelunvsesadelulagdu

- Galileo mungdis sEUUNIMIFUATIRIEAITIENTIRENWULLAEaT 1 lagann nglsy

- Galileo In-Orbit Validation Element: GIOVE #1894 ALNEUNAZDUIDITLUUNITH
ANUANAIANANBUNIALALD

- Navigation Signal Timing and Ranging Global Positioning System: NAVSTAR GPS
nuede sruunsmavaniunsiurulaglivdnnisvesdygyinssuenisuaziig

- BeiDou Navigation Satellite System: BDS #1889 S3UUNSMIANUaNAIEATILTBUT
PONKUULAATNLALAITITUTTUTEU YUY

- Indian Regional Navigation Satellite System: IRNSS #3188 S2UUNTMISIUATIAY
ANLEUTIRENKUULALAT LAY ANSITUSTOUAY

LONE15D1999

®. UB.UTV ANFUATY , BNAITNITADUTDITTUUNTNIAIUATIAIEA WAL GPS, TuE08
AT, 15HTIUUIYLTD.

I ! a

b. TNANENS AR, TTUUNIUITIUATIAIEAIWEY Galileo, u1inmans UN <o waud
oAl beebo.

. Www.gsa.europa.eu: Europe's Global Satellite Navigation System.

& www.gps.gov/systems/gps/performance/accuracy: GPS accuracy.

& www.glonass-iac.ru: Information and analysis center for positioning, navigation

and timing



