[nobanbhble HaBurauNoHHbIe
CNYTHUKOBbIE CETEMbI 1 NX
Hasemuaa uupacTPyKTyna

Global Navigation Satellite
Systems and Related Ground
Infrastructure
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Pa3BnTnto BOSMOXXHOCTEN CNYTHUKOBOW HaBuraumnm
Oan MUMMybC 3anyck NepBOro NCKYCCTBEHHOTO
cnyTHUKa 3emnun. PeanbHoe cospaHue
CMNYTHUKOBbLIX HABUTALIMOHHBLIX CUCTEM Ha4anochb B
70-x rogax NpoLWoro Beka ¢ Luenbto obecnedeHns
BOEHHbIX 3aga4y. B nocnegHve rogbl BCce 6onbliee
pacnpocTpaHeHne noay4varoT rinobanbHble
HaBUrauMoHHble CnyTHUKOBbIE cucTeMbl (THCC

— GNSS - Global Navigation Satellite Systems) ans
rpaxaaHCKoro npuMmeHeHud. B HacTodulee Bpems
B MUPE CYLECTBYIOT HECKONIbKO TakUX CUCTEM,
NMELWMX TOT MU MHOWM YPOBEHb Pa3BUTUS.

MnobanbHaa Cuctema MNo3nUnoHnpoBaHus

(GPS - Global Positioning System) paspa6oTtaHa
N Noaaep)xMBaeTcs Ha rocyapcTBEHHOM YPOBHe
CLUA. Cuctema HaBuraumn GPS dyHKUMOHMPYET
Ha 6agze opbuTanbHOM rPYNNUPOBKN CNYTHUKOB
NavStar, cocTodauwen n3 24 HeNMpepbIBHO
paboTaklWmx CAYyTHUKOB, HaXOOALWMXCa Ha
reocTaunoHapHbix opbutax. B HacToslwee

BpeMaA chopMynnpoBaHbl TpeboBaHmna Kk GPS-III
— HaBUrauMoHHOW CUCTEME TPETLErO MOKOMEHUS.

MnobanbHaa HaBuraymoHHas CnyTHUKOBas
Cuctema (I'MTOHACC) pagpaboTaHa 1 BBegeHa
B akcnyaTtauuto B Poccuun. I'pynnuposka
FMTOHACC Bknto4aeT B cebsa 24 cnyTHuUKa.

3 HMX 21 KOCMUMYecKuin annapat paboTaeT

B NOCTOSIHHOM peXunme B Tpex opbuTanbHbIX
MOCKOCTSAX, a 3 ABNAIOTCHA PE3EPBOM U OOJSKHbI
3aMeHsATb CNYTHUKK, Y KOTOPble 3aBepLUlaeTcs
CpoOK akcnnyaTauuu. B HacToslee Bpems
paspabaTbiBaeTCst HOBOE MOKOJIEHNE CMYTHUKOB
GLONASS-K. Macca cnytHuka GLONASS-K B
2 pasa MeHblle, YeM CYLLECTBYIOWMX CNYTHNKOB
GLONASS, a cpok akTMBHOIO CYyLLECTBOBaHNS
cocTaBuT 10 neT. Beaoytcs Takke neperoBopbl
C NpaBuUTENbCTBAMW PasnnyHbIX rOCYyAapcTB no
npucoeanHeHnto kK NMTOHACC.

Esponenckuin Cotoad 3annaHMpoBa co3gath
elle oaHy rnobanbHy HaBUraALMOHHYK CUCTEMY
(GNSS) Galileo. Mporpamma GALILEO cosgaeTcs
no nHuunatmee Eponerickon Komuccum (EC) m
EBponenckoro Kocmudeckoro AreHtctea (ESA)
C uenbto obecnedeHnsa EBponbl cOBCTBEHHOM
He3aBMCUMOWM rnobanbHOM HaBUraLWOHHOWN
CUCTEMOW N CO3[AaHUA KOHKYPEHLMUN, B

The launching of the first ever artificial earth
satellite gave a strong impetus to the development
of satellite navigation capabilities. The 70s of

the last century saw the emergence of satellite
navigation systems which were conceived primarily
to serve military user requirements. In recent years
Global Navigation Satellite Systems (GNSS) are
becoming more and more common and are widely
used in civil applications. Currently, there are
several such systems in place worldwide at varying
stages of development.

The Global Positioning System was originally
designed in the US and is funded and supported
by the US government. The GPS comprises a
constellation of 24 NavStar earth orbiting satellites
in geostationary orbit that provide continuous
coverage of the Earth. At present requirements
have been formulated for third generation GPS-II
navigation system.

The GLONASS Global Navigation Satellite System
was developed and put into operation in Russia.
The GLONASS constellation consists of 24
satellites of which 21 operate continuously in three
orbital planes and three satellites serve as in-orbit
spares to replace satellites nearing the end of their
lifespan. A new generation GLONASS-K satellite is
currently under development. At half the weight of
its predecessors the GLONASS-K satellite will have
an expected lifespan of 10 years. Negotiations

are under way with the governments of various
countries on the use of the GLONASS

space system.

The European Union is planning to set up yet
another GNSS, Galileo satellite radio navigation
system. This initiative is launched by the European
Commission and the European Space Agency.

The goal is to provide Europe with its own
independent GNSS and to gain a competitive edge
over rivals such as GPS. Galileo is based on a
constellation of 30 satellites arrayed in three orbital
planes. A second experimental satellite for Galileo
was placed in orbit in 2008. Apart from 28 ESA
member states, several non-EU countries have
joined the Galileo project, including China.

Israel, Ukraine, India, Saudi Arabia, Morocco and
South Korea have also jumped on the bandwagon
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nepsyto odepenb ¢ GPS. NonHas opbutanbHas
rpynnupoBka byaeT HacumTbiBaTb 30 CMyTHUKOB

B Tpex opbuTtanbHbix nnockocTax. B 2008 rogy

Ha opbUTY BbIBEAEH BTOPOW 3KCNEPUMEHTANbHbIN
CNYTHUK cUCTEMbI. [ToMMUMO 28 rocynapcTs,
Bxogauwmx B ESA, k GALILEO npucoeanHmunuce
Kutan, VIspannb, YkpanHa, VIHona, CaynoBckas
Apasus, Mopokko 1 Kopesi. BegyTcsa neperoBopsl
¢ Poccuen no Bzanmopencteuto mexay MNTOHACC
n GALILEO.

C 2000 ropa Kutam Ha4an pa3BepTbiBaHue
COBCTBEHHOW HaBUraUMOHHOW CNYTHUKOBOM
rpynnuposkn COMPASS. Kak oxngaetcs,
HasuraunoHHasa CnyTHukoBas Cuctema Compass
OyneT NpefocTaBnsaTb YCNYrK HA TeppUTOpPUN
Kutasa n cocegHux rocygapcts ¢ 2008 r. Kutan
CTPEMUTCS K COTPYOHMYECTBY C APYrMMU
cTpaHamu B pa3paboTke CUCTEM CMYyTHUKOBOM
HaBurauumm, 4Tobbl 06ecneynTb B3aNMOAENCTBNE
Compass ¢ gpyrumu rnobdanbHbiMU
HaBUraLNOHHBIMW CUCTEMAMMU.

MNpaButenbcTBo MHOnnM ogobpuno B 2006 roay
NpoekT pas3BepTbiBaHUA NHannckon CnyTHUKOBOM
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Negotiations on cooperation between GLONASS
and GALILEO are ongoing with Russia.

Beginning in 2000 China began to deploy its own
COMPASS Global Navigation Satellite System.

The Compass GNSS is expected to provide
positioning services covering the Chinese mainland
and surrounds already in 2008. China is striving

to forge cooperation with other countries in
developing space-based navigation systems to
ensure integration and interoperability of Compass
with other global navigation systems.

In 2006 the Indian government has approved
a project to implement an Indian Regional
Navigation Satellite System (IRNSS) over India
in the next 6 to 7 years.The IRNSS will consist
of a constellation of seven satellites placed in
geosynchronous orbits.

The Japanese Quazi-Zenith satellite system (QZSS)
was conceived in 2002 as a commercial system to
provide mobile communications and broadcasting
services as well as a wide array of satellite
navigation services in Japan and throughout the
South —East Asia. The first test satellite for QZSS is
scheduled to be launched in 2010.



PernoHanbHo Cuctemsbl HaBuraumm (IRNSS)
B TedeHune cnengyowmx 6-7 net. CnyTHMKOBas
rpynnupoBka IRNSS 6yfgeTt cocTosaTb U3 cemu
CMYTHVKOB Ha re0CUMHXPOHHbIX opbuTax.

AnoHckas Quasi-Zenith HaBuraumoHHas

cuctema (QZSS) 6bina 3agymana B 2002 .

Kak KoMMep4Yeckasa cucteMa ¢ Habopom ycnyr

0N NOABVXHOWM CBA3M, BELLAHNS U LUMPOKOro
NCNOAb30BaHUA 0149 HaBurauum B AnoHum v
cocenHux panoHax KOro-BocTtouHol A3unun. MNepBbi
3anyCK 9KCMNepuMEHTaNbHOro cnyTHmMka ansg QZSS
3annaHuposBaH Ha 2010 r.

B HacTosiee BpeMs, CNyTHMKOBbIE CUCTEMbI
LWMPOKO MCMONb3ytoTCHa Ana obecneveHns
HaBWraLUMOHHbIX 3a4a4 U onpeaeieHns KoopanHaT
C BbICOKOW TOYHOCTbIO, M3MEPEHNE CKOPOCTH
nepemeLleHnsa 0O bEKTOB 1 Mepefaym curHanos
TOYHOrO BPEMEHW A5 Bcex NoTpebuTenen Ha
nobom mecTe 1 B ntoboe Bpemsd. CnyTHUKOBasA
HaBuraumsa crtana pacnpoCTaHEeHHbIM U

BeCbMa Ba)XHbIM CEPBUCOM He TONbKO A4
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Currently the space —based satellite systems

are widely employed to provide a viable solution

to navigational tasks, to determine the coordinates
with high accuracy, to measure the velocity of a
moving object and transmit exact time signals to all
users at any place on the earth’s surface and at any
time. Satellite navigation has become a commonplace
and indispensable service not only for government
institutions and business community but also for
private users virtually worldwide.

Any GNSS consists essentially of the satellite
constellation and the ground-based infrastructure.
Continuously operating base stations (acronym
CORPS) that receive signals relayed via satellite
for exact measurement of spatial coordinates form
the basis of GNSS ground infrastucture. Such
GPS, GLONASS or GPS/GLONASS base stations
are established as a stand-alone station or base
station network.

The first permanently operating base stations
were established along the shore line for relaying
DPGS corrections that enabled the accuracy of
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rOCY4apCTBEHHbIX CTPYKTYP U 6UsHec-
MCNONb30BaHWs, HO U AN YacTHbIX NONib30oBaTenein
npakTU4YecKn No Bcemy Mupy.

Jliobasa cuctema rnobanbHOM HaBUraymm COCTOUT
Kak 13 CMNyTHUKOBOW rpynnupoBKU, Tak 1 13
Ha3eMHOWM MHPPACTPYKTYPbI.

OcHoBon HagzemMHon HMpacTpykTypbl THCC

ONS1 TOYHOrO onpeaeneHns NPoCcTPaHCTBEHHbIX
KOOpAMHAT SBNSAIOTCA NOCTOSHHO paboTatolime
6a30Bble CTaHUMN NpYemMa CMNyTHUKOBbLIX CUIHaM0B
— yacTo obosHavaeMble abbpesuatypon CORS
(Continuous Operation Reference Station). Takune
6a3oBble cTaHuun GPS, NNTOHACC unun GPS/
NNTOHACC ycTaHaBnmBatoTCA B BUAE OOUHOYHbIX
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marine guidance to be increased up to one meter
when employing the ship-borne satellite receiver.
Today base stations are established in various
localities , their number is growing steadily and
they tend to form local networks providing a

single space-time geodetic basis for exact and
high-accuracy satellite-based measurements.
These measurements are essential for a broad
spectrum of applications, and not only for position-
fixing purposes. For instance, for monitoring the
movement and deformation of the earth’s crust,
establishment of geodetic control networks,
provision of relevant data for topographic surveys,
cadastral and construction works, acquisition of
information for GIS projects, machine guidance and
also for monitoring natural and man-made objects.



NN HECKONbKUX CTaHUW. B nocnegHem cnydae
cTaHUMn MOryT o6pasoBbiBaTb CETb.

MepBble NOCTOAHHO paboTatowme 6a30Bble CTaHLNM
yCTaHOBNMBANNCh BOOMb 6EPEroBON ANHUK O
TpaHcngaummn nonpasok guddepeHumansHom
koppekumn (DGPS), KoTopble MO3BONANN MOBbLICUTH
TOYHOCTb MOPCKOW HaBurauyum oo 1 metpa npu
NCMONBb30BAHUN CMYTHUKOBbBIX MPUEMHUKOB,
yCTaHOBNEHHbIX Ha cydax. CerogHs 6a3oBble
CTaHUNK yCTaHaBNMBAKOTCS B Pas3INdHbIX MecTax,
NX KOTMYECTBO MOCTOSHHO pacTeT U OHM 06pasytoT
noKanbHble ceTu, obecnednBaroLLne eQnUHYIO
NPOCTPAHCTBEHHO-BPEMEHHYIO Fre0Ae3NHECKYo
OCHOBY TOYHbIX Y BbICOKOTOYHbIX CMYTHUKOBBIX
n3MepeHuin. Takme namepeHnss Heo6xoanmMbl NS
LUIMPOKOrO CNeKTpa NpukiagHbix 3aaad, npudemM
He TOJIbKO HaBUraunoHHbIX. Hanpumep, npwu
HabNoOEeHNAX 3a CMEeWEeHNAMM 1 aedopMaymsmm
3EMHOW KOPbI, CO34aHUN ONOPHbIX FE0AE3NHECKUX
ceTen, obecneveHnn Tonorpaduyeckmx,
KagacTpOBbIX U CTPOUTENbHbLIX paboT, cbope
nHpopmaumn ana MNAC-npoekToB, ynpasneHmnn
MexaHn3MaMu, a Takxe ONs MOHUTOpUHra
NPUPOAHbIX U NCKYCCTBEHHbIX 0O BHEKTOB.

CeTb MOCTOAHHO OENCTBYOLLNX Ba30BbIX

ctaHunm THCC aesnsaetca 6onee ahHeKTUBHON,
4eM TpaguLUMOHHbIE FreOfLEe3nHecKme CeTn
TPUAHTYNSLUMOHHbBIX U MONNTOHOMETPUYECKIMX
NyHKTOB. BasoBble cTaHuy MOTyT ObITb
yCTaHOBNEHbI B MtO6OM MECTe, r4e OHMU
HEOOXOAMMbI, Tak Kak 1 B OTnu4me oT
reofe3nyecKux NyHKTOB MeXay HUMW He
TpebyeTcsa npamMas BMANMOCTb. [eomeTpus

CEeTU He SABMSETCH CTOMb KPUTUYHOWM Kak B
TPAAULMOHHBIX Fe04e3n4YeCcKnX CeTax, a TOYHOCTb
Bblle 1 60N1ee cTabunbHa. Takasa ceTb MOXET
O6bITb MpakTu4eckn nboro pasmepa. OgHa nnm
OBe OOVHOYHbIX 6A30BbIX CTaHUMM LOCTATOYHbI
ans obecneveHns paboT Ha TeppuTopuUn obnacTu,
ropoga, MyHuUMnanbHOro obpasoBaHus,
CTPOUTENBHON NJOLLAaAKN, OTKPBITOW FOPHOWN
BblpaboTku, kapbepbl. CeTb, cocToawas ns
onpefeneHHoro ymncna 6a3oBbiX CTaHLUWA, MOXET
obecne4vrBaTb BbINOIHEHNE PabOT Ha BONbLUEN
TeppUTOPUK, HaNpUMep, Ha TEPPUTOPUM LIENOTO
rocygapcTea. B aToM cnyyae MCNONHUTENb MOXET
onpenennTb KOOPAUHATLI CBOEro MECTOMOIOXKEHNS
C TOYHOCTbIO OT O4HOrO MeTpa A0 HEeCKOJbKMNX

The network of permanent GNSS base stations
provides much greater flexibility than traditional
geodetic networks of triangulation and traverse
stations. Base stations can be installed in any
locality where required, because, unlike the
geodetic stations, no direct line of sight is required
between them. The network geometry is not so
critical as in the case of conventional geodetic
networks while the accuracy is higher and more
stable. Such a network can be of any size. One
or two base stations would suffice to ensure
smooth flow of operations on the territory of a
district, town, municipal entity, jobsite, open
cut, strip pit. A network consisting of a definite
number of base stations can ensure the execution
of works on a much larger territory, for instance,
on a territory the size of a country. In this case
the contractor can determine the coordinates

of his position with an accuracy of one meter

to within several centimeters. All he has to do

is to install a field satellite receiver in the area
where work is in progress, receive differential
corrections from the base station (or network
server) and the receiver will promptly compute
the coordinates of his present position. This
technique of satellite measurements is called a
real-time mode. Corrections can be received via
a radio channel, mobile communication channels
and via the Internet. Moreover, the receiver can
store the satellite data in its internal buffer for
their subsequent processing together with the
base station data and for calculating the precise
coordinates in the office. This technique is called
a post-processing mode.

In the oil and gas sector specifically companies are
under immense pressure to maintain detailed data
about their complex operations including oil and
gas pipeline infrastructures.

Now, with increasing demand, oil and gas
companies are implementing GPS and GIS
technology solutions to help them map, monitor
and analyze field data. .

Oil and gas companies are turning to proven GPS
and GIS solutions to ease the process of collecting,
storing and analyzing critical field data. With
spatially accurate data about organizational assets,
oil and gas companies are able to operate more
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CaHTUMeTpPOoB. [1na 3T0ro eMmy Heob6xoaMmMo
YyCTaHOBWUTb MOMEBON CMYTHUKOBbLIA MPUEMHUK

B panioHe paboT, NpUHATL AnddepeHumanbHble
nonpasku ¢ 6a30BOW CcTaHUMK (MNK C cepBepa
CETN), N MPUEMHUK CPasy BbIYNCANT KOOPAUHATbI
TeKyLlero MecTononoXxeHns. Takon cnocob
CMYTHUKOBbLIX N3MEPEHUI HA3bIBAETCHA PEXUMOM
n3MepeHuin B pealibHOM BpeMeHu (Real-Time
mode). Npn 3TOM NonpaBkKM MOXXHO Mony4aTb
no pagnokaHany, N0 KaHanam MobunNbLHOM CBA3KU
1 4yeped VIHTepHeT. Kpome Toro, npueMHumK
MOXXeT 3anvcaTb CNyTHUKOBbIE faHHble B CBOIO
BHYTPEHHIOIO NamMaTb 414 NOcienyoLen nx
06paboTKM COBMECTHO C AaHHbIMK 6a30BbIX
CTaHUNN 1N BbIYNCEHUS TOYHbIX KOOpAMUHAT

B KamMepalbHbIX yCroBuaX. LaHHbI pexxum
N3MEPEHUN MMEET Ha3BaHWe PexxM U3MEPEHNIN C
noctobpaboTkon (Post-processing mode).

PaboTatouine B HehTerasoBoM CEKTOPE KOMMNaHUM
CTaNKMBalOTCS C HEMPOCTOWN 3ada4ven 0b6paboTkm n
XpaHeHa geTanbHOW nHMopMaLnM, OTHOCALLENCA K
BbIMONIHAEMbBIM UMK paboTam, BKIYaa MHMOPMaLIIO
Mo MHPPacTPyKType HedTe- N ra3onpoBOLOB.

B HacTosduwee Bpemsa, MHOrne HedTerasosble
KoMMaHuu BHegpstoT TexHonorum GPS n GIS

N COOTBETCTBYIOLME TEXHUYECKNE PELUEeHUS,
nomMoratmouime num nonyyatb, obpabaTtbiBaTb U
aHanM3npoBaTh AaHHble C MPOU3BOACTBEHHbIX
0OBEKTOB.

Vicnonb3oBaHne nogo6HbIX TEXHOMOMUIA
obecneymBaeT 3TUM KOMNAHUAM 3HAYUTENbHO
6onee ahPeKTUBHYIO PaboTbl C AaHHbIMMU,
nonydaemMbiM C Pa3nNYHbIX NMPON3BOACTBEHHbIX
00BbEeKTOB. Hannyne ToYHbIX OAaHHbIX O
MECTOMONOXEHUM PasNNYHbIX yaaneHHbIX
NPOU3BOACTBEHHbIX 0OBEKTOB Tak)Xe No3BonseT
3TUM KoMNaHuaAM 6onee adhHeKTUBHOM
nnaHnpoBaTb N OPraHN3oBbIBaTb NX pa6OTy,
4TO B KOHEYHOM cHeTe No3BoNsAeT JoOMBaTbLCSA
3HAYNTENbHOM SKOHOMWN cpencTB.

B pernoHax, roe BeposiTHbl 3EMIETPACEHUS,

BOOIb OCHOBHbIX INHWI Pa3noMoB, B 30HaXxX
BY/IKAHUYECKOM aKTUBHOCTU, YCTaHaBNMBAKOT

ceTn 6a30BbIX CTaHUUIM ONa HabntogeHnn sa
nedopmaumamm 3eMHoOM Kopbl. B aTom cnyyae,
yrnpasneHne CceTbio 6a30BbiX CTaHLUMN BbIMOHAETCS

88 | ROGTEC

efficiently, more easily and more profitably.

In earthquake -prone areas along the main lines of
rent, in volcanic areas, networks of base stations
are established to monitor crustal deformations.

In this case the network of base stations is
controlled from a single data-processing centre.
Using dedicated software the server of the data
processing centre handles data received from
each network base station and calculates their
coordinates. The value and rate of coordinate
change enable movements and deformations of
base station location points to be determined and
analyzed. Similar networks, though smaller in size,
are deployed to observe the movement of natural
and man-made objects such as glaciers, landslides,
dams, bridges, high-rise buildings, towers,
offshore platforms, etc. The Swiss company Leica
Geosystems AG is a recognized world leader in the
development of GNSS technologies, instruments
and software. The techniques pioneered by this
company are employed for geodetic monitoring of
various facilities worldwide.

The base station (fig1.) incorporates a receiver of
satellite signals, a satellite antenna, an interruptable
power source, means of communication, which are
installed in a permanent place specially reserved
for the purpose. A single receiver of satellite signals
is controlled by a computer which is usually located
at a distance from the receiver. A more powerful
server complete with requisite software is
normally required to control a multi-base-station
network. The base station receivers operate on

a continuous basis. The “raw” data of code or
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C MHOr0 BbIYUCINTENbLHOrO LeHTpa.
C nmomoubto cneymanmanpoBaHHOro
nporpamMmmHOro obecnedyeHnsa cepeep
BbIYMCINTENBHOIO LeHTPa BbIMOSHSAET 06paboTky
OaHHbIX, NONy4YaeMblxX C Kaxgom 6a3oBOn cTaHunm
CEeTU, U BbIYUCAAET UX KOOPANHATbI. BennyunHsbl

N CKOPOCTb M3MEHEHUS 3TUX KOopanHaT
NO3BONAIOT ONPeaennTb U NpoaHann3npoBaTb
cMelleHusa n gedopmMaumm ToHek PacrnofoXXeHus
6a30BbIX CTaAHLUN.

MopobHble ceTn, HO MeHbLUEro pasmepa,
NCNONB3YOTCA ANA HabNaeHnsa 3a CMeLLeHNaMN
NPUPOLHBIX U NCKYCCTBEHHO CO34aHHbIX
06BbEKTOB, HANPUMEP, NEAHUKOB, ONON3HEN,
NIOTUH, MOCTOB, BbICOTHbIX 34aHui, bawleH,
MOPCKUX HEDTAHBIX NAATPOPM N APYrux.
MuposbiM nugepom B THCC TexHOonorunsx,
npubopax n NnporpaMMHOM obecneveHunn
apndetcs Leica Geosystems AG, LLBenuapus.
MeTOoaANKN 3TON KOMMaHUN UCNONb3YITCA AN
reoe3n4eckoro MOHUTOPUHIa PasindHbIX
OOBEKTOB MO CBEMY MUPY.

Bbasosag cTtaHuua (puc.1) BknoyaeT B cebs
MPUEMHNK CAYTHUKOBbBIX CUFHANOB, CMYTHUKOBYIO
AHTEHHY, NCTOYHNK BecnepebOoMHOro NuTaHng,
cpefncTBa CBA3UM, KOTOPble yCTaHaBIMBaKTCA
cTaunoHapHO Ha cneunanbHO NOArOTOBNEHHOE
MeCTO. YnpaBneHne paboTom O0gMHOYHOrO
npUeMHNKa CNyTHUKOBbLIX CUTHAN0B
OCYUWECTBMIAETCS KOMMbIOTEPOM, KOTOPbIN,

Kak NpaBuo, PacnosioXXeH Ha yaaneHnum ot
npueMHnka. Onga ynpaBneHnsa ceTblo 6a30Bbix
cTaHuum TpebyeTtca Bonee MOLLHbIN CEPBEP C
COOTBETCTBYIOLMM NPOrpaMMHbiM 06ecnevyeHnemMm.
MpuemMHmnkn 6a3oBbIX CTaHuMm paboTaroT

B MOCTOSAHHOM pexume. «Cbipble» OaHHble
KOOOBbIX UM PA30BbIX CNYTHUKOBbIX U3MEPEHNI
nepeparTcsa B KOMMNbIOTEP UN CEPBEP U
3anucbiBalOTCA B hanbl.

Takum obpasom, Hapsgy ¢ pa3BuUTUEM
CNYyTHUKOBbIX rpynnupoBok NTHCC, akTuBHO
COBEPLIEHCTBYOTCA TEXHONOrMK, annapaTtypa
M NporpammHoe obecneyeHne Ha3eMHOro
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carrier phase measurements from the satellite
are relayed to the computer or server and
written into files.

Thus, along with the development of GNSS
satellite constellations proactively updated
are the technology, equipment and software
for the ground —based complex of reception,
processing and interpretation of satellite data
designed to tackle an ever expanding array
of applications. In the not —so-distant future
global satellite navigation systems are set to
become an integral part of the infrastructure of
any state and will directly impact not only the
security but also the economic progress and
social sphere as a whole.

KoMMnfekca npuema, o6paboTkm n aHanmaa
CMYTHUKOBbIX CUFHAMOB ANS PELUEHNS MOCTOAHHO
pacLNpPSOLIErO Kpyra npuknagHbix 3agad.
nobanbHble CNYTHUKOBbIE HABUTALMOHHbIE
cucTeMbl B bnvxkanwem dyayuieMm coctaBaT
HEOTBbEMIEMYIO YacTb MHPPACTPYKTYpbl Nt060ro
rocygapcTtea u Hanpsmyto 0yaoyT BAUATb He
TONbKO Ha 6e30MacHOCTb, HO U Ha pa3BUTNE
SKOHOMUKMK N couManbHOM chepbl B LLENOM.



Ui

Approved
Event

www.kioge.com www.kioge.kz

KIOGE

7-10 October 2008
ALMATY, KAZAKHSTAN

Organisers: EGROW [reca EL_CMOSCOW Supported by:

Ministry of Energy and
ITE (London) Tel: + 44 (0) 20 7596 50 78 Fax: + 44 (0) 20 7596 51 06  E-mail: oilgas@ite-exhibitions.com Mineral Resources of the
ITECA (Almaty)  Tel:+77272583434/42  Fax:+7 727 258 34 44 E-mail: olessya.makarenko@iteca.kz Republic of Kazakhstan

ITE (Moscow) Tel: + 7 495 935 7350 Fax: + 7 495 935 7351 E-mail: oil-gas@ite-expo.ru
GIMA (Hamburg) Tel: + 49 (0) 40 23524 201 Fax: +49(0) 4023524410 E-mail: freckmann@gima.de (@ KaaMynaﬁras



