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[ Courtesy of Logan Scott ]

Modernization

lIA / lIR: Basic GPS IIR-M: IlIA/IIR capabilities & lll: lIF capabilities &
+ C/A civil signal (L1C/A) * 2nd civil signal (L2C) * Improved civil signal (L1C)
* Std Service, 16-24m SEP . New miilitary code » Increased accuracy (4.8-1.2m)
* Precise Service, 16m SEP - Flex A/J power (+7dB) * Navigation surety
* L1& L2 P(Y) nav * Increased A/J power (+20 dB)

IIF: IIR-M capability plus
« 3rd civil signal (L5)

L2C CIA

M P(Y) Mo PEY)

L3




GPS curHanel B 2015

P(Y) CIA




[TlpenmyllecTBa Anga notpeburtens

® /130bITOMHOCTb N3MEPEHNN

® BTtopas yacTtora
® YMeHbLUEeHNE NOHOCEPHOW MOrpeLLIHOCTH
® BbiCOKOTOYHLIE MecToonpeaneneHuns no gase
HecyLleun
® HoBble Koabl
® Jlyyliee nogaerieHne MHOrosly4eBOCTH
® bopbba c kKpocc-curHanamu
® bonbliad noMexoycTonydmBoCTb

® HoBagd CTpyKTypa HaBUrayMOHHbIX AaHHbIX
® CurHan 6e3 gaHHbIX (pilot signal)
® FEC — ncnpasneHue owiMboK METOAOM YNpexaeHus
® [lonpaska LLIB cuctembl

® [1na L5 wmnpuHa nonockbl x10 (20 MI'y)




[TIOHACC — npoLunoe v

Mporpamma pasBepTbiBaHUA opOUTaNbHOW MPYNNUPOBKA

konuuecTeo KA e opbutaneHoi rpynnupoeke cuctembl NMTOHACC
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osontounsa cnytHukos TTOHACC

1982 2009 2010 2013

Glonass Glonass-M Glonass-K1 Glonass-K2

N, Ik g W T

» 3 vyear design life

10 year design life; 10 year design life;

7 year design life

» Clock stability - it » Clock stability + Clock stability
e o oy 5+10-14; 1"10-14;
. Signals - . Sianal i * Signals « Signals
: AAEEE L1SF, L2SF, L10OF, L1SF, L2SF, L10F,
L1SF, L2SF, L1SF, L2SF, L20F (FDMA) L20F (FDMA)
L10OF, (FDMA) L10F, L20OF + L30C (CDMA)-test + L10C, L30C, L1SC,
» Totally launched (FDMA) : L2SC (CDMA) :
81 satellites «  Totally launched

28 satellites and
going to launch

about 11 satellite
until to end 2012

=  Real operational
life time 4.5 years




[TIOHACC nanyyaetr CDMA

( The direction of GLONASS navngatnon
- signals modernization o

* Provide better potential accuracy for pseudorange
and phase measurements

* Provide a better interference and multipath
resistance of GLONASS signals

* Provide of greater interoperability with GPS and
future GALILEO and other GNSS

Introduction of new CDMA signals since
GLONASS-K deployment




PRange-Phase,cycle

Dawn of a New Era: First GLONASS CDMA Signal
Tracked from Moscow (Updated)

April 12, 2011

PRange-Phase Sat GLN 4 (Fn-5)
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[lepcneKkTnBbl CMYyTHUKOB

L1 L2

«Glonass» L10OF, | L20F,
L1SF L2SF

% «Glonass-M» L10OF, L20F, Done

L1SF L2SF

test sat

L1SF | L2SF (20101)

“ «Glonass-K1» L10OF, | L20F, From first

@ﬁ

L10C,
L1OF, | L20F R B

Glonass-K2
i L1SF | L2SF e Glonass-K

’ Under
L10OF, | L20OF, L10C, developm.

«GionasskM» | L1SF | 1osp | L3OC | wLisc,
L2SC After 2015 .
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Galileo u Compass

® OcobeHHocTU Galileo
® /lgyuwine 3a Hamu 3HatoT bonbLue

® HoBaga busHec-moaernb — YacTHO-
rocyaapCcTBEHHOE MNapTHEPCTBO

® «ba3oBbI» cepBUC U NNAaTHbIE CEPBUCHI
® VIHTepHaLUMOHANbHbLIN NPOEKT
® EBponencknm NpoekxT

® OcobeHHocTM Compass
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B kakom cny4dae 1 100 CNyTHUKOB He
NOMOrYT:




Ponb TIOHACC Ha
KOMMEPYECKOM PbIHKE




[1Be cocTaBngrowme

NOrpPeLUHOCTH
® [lorpelwHoCTb onpeaeneHnss MECTOMOMNOXEHUS =

= PDOP x UEF

3asucur or uorpemnoctei curnana (URE)
u norpemuocreii npuemuuka (URE)




[eomeTpus GPS

GPS-only (32 SV)

13 14 16 16 17 18 19 20 21 22
Position Dilution of Precision (PDOP)




[eomeTpua GPS+ITIOHACC

GPS+GLONASS (51 SV)

i3 14 15 16 17 18 19 20 21 22
Position Dilution of Precision (PDOP)




YnyJlleHne reoMeTpun 3a CHeT
rJ GPS+GLONASS (51 SV) vs. GPS-only (32 SV)

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
PDOP Improvement




[ opoaCcKon KaHLOH




Number of Navigation Solutions

Number of Navigation Solutions

MynbTMCUCTEMHBLIN MPUEMHUK B FOPOACKOM

GPS GPS + GLONASS  GPS + Galileo GPS + Galileo +
GLONASS

Figure 4. Availability in a major road.

GPS + GLONASS  GPS + Gaileo GPS + Galileo +
GLONASS

Figure 5. Availability in a minor road.




Reached Elevation

PernoHanbHoe peweHune - QZSS

GPS, from Tokyo

van Diggelen

Frank
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Hy>XHbI I MacCoOBOMY PbIHKY
GPS/ITTIOHACC npnemMHukmn?

MMeeT WaHCbl ABYXCUCTEMHbIN
YyUnceT, KOTOPbIN NMeeT
HEeCKOJIbKO nyu4liue
XapaKTepuCcTuKy, 4Yem
OOAHOCUCTEeMHbIe, a CTOMUT
CTOJNbLKO Xe




YcTpoucTtBa

AsTomMoOunbHBIN ABYXCcucTeMHbIi Hasuratop NOHACC/ GPS Explay GN-410 + Hasuten
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M I
Kyoa noert passutue

kommepyecknx CPHC
NPUEMHUKOB?




CyliuecTByloLimMe peLleHns He COOTBETCTBYIOT
OXUOaHUAM

O Hasmrauvm B CJTOXKHbIX YCIT1OBUAX
® [lewuexogHas HaBuraumsa B ropoae

® ABTOMOOUIbHaA HaBUrauusi B “ropogcKkmnx
KaHbOHax ”

® Hasuraunga BHyTpu 30aHNM

® Bbicokue oxxngaHusa nonb3oBaTenen
® HeTt “wow effect”

® HaBuraumsa Hy>xHa Bcerga v Beaae, rae
paboTaeT TenedoH

® //ICTOYHMK MecToonpeaeneHna He UrpaeT Posnu




EcTb cnpoc — oyaet
npeanoXxeHue

MHorocuctemMHble
NPUeMHUKN
Opyrve
pagnoCcuUCTEMBI
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[NanbHoMmepHbIn MeTo (TOA)

® CepxcurnbHasi MHOrosy4eBOCTb - LUMPUHA
nonocbkl 06paboTkn HegocTaTouHa Ang
pPasnMYeHns MNPSIMOro U OTPaKEHHOro
CUrHanoB

® CtonmocTb

® MopgepHusauma 4YmnceTos
CUHXPOHM3aLUS
3Bne4veHne TOA

® /13mepeHne TouHOro mecrtononoxeHua T




MeTon nsmepeHus NpuHATON
mMoLuHocTu (RSS)

® JIlnweH HepgocTaTkoB TOA
® He nogsepXeH BMMAHUIO MHOIOSTy4EBOCTU
® [lporpammHoe peLieHue

® [loTeHumanbHaAsas TOYHOCTb cxogHa ¢ TOA

® TpebyeT co3gaHua, nogaepxaHms 1 OOHOBIEHUS
0a3 naHHbIX MOLLHOCTEN




WPS n GPS

ToyHoCTb/
HocTynHocTb rM6pua
.
WPS
GPS
Omkpbimoe Mpuzopod ropod 30aHus
rpocmpaHcmeo




Probabiity of Erar

Boston Metro Residential

COF of positioning emor for metropaltan resldemid area
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San Francisco Downtown

COF of WPS and GPS emor
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TexHonoruna SkyHook

® To4HoCTb 10...15 meTpoB

® CtouT 2...4 ponnapa/annapart
® [lporpamMmmHoOE pelLleHue

® MaccoBo npnmeHaeTcs

Skyhook Sues Google in a Location Battle

By Stacey Higginbotham | Sep. 15, 2010, 12:02pm PT | 17 Comments




A d 4

SKyhOOK cmOTpUT Ha Hac

' :
. v V&*“'c“
" (o Rakn'ya. rp.‘;..)
) Kysswonceckm) (noc P aixA) Irmnovke

§ 7128 | e

)

Mucien |Hoc |

Nevskaya
ba

Kovashi
(Kosawn) ' " X (Moacasryla)
<> » ) . ~ ! } T — ICu»uuml
3 ‘Pctrodvorcts ~ > . - R - —
| Ve ﬂevpomop«.; Keovsk S
ARy ] . [ kvipoacy) " Y =5
- 4] » i e / - -
l 7 u-‘. .
o | Patrovskoye % o < : pm"mnw o [ A-120 |
|| (Nemoscsos)  Nov Ropsha v, oV
IL = {hoc Hoe . 14 ¥ g
| Gastlltsy Pofia) "“""WWI‘TOM e oaasany PR Moa., |
Globfisy (FocTwimLs) el (T Mra)
r'\ﬁluuy . f q
- ha ] Kolpmo /" Nikorskoye Voytolovo 8
== Dy ativtsy. RW, ) [Kpacron 1Konmno) noc (BoAtonono)

3 N

y ). . ) :

> - (D"-‘l'mw poy ; o -d/ -asgyy_&!r- m
' Pﬁmﬁ {Roc ,
:(»:m\ il Kipen 2 & (Msanceck) “PecraikEcp) “Uryanovka
#poso) (¥inais) Taytsy p. T T tnoc
; (nec R o 4 YNumwcesa) =
Toiuw) g Konfmunar 4

- (Kommyman) | Forhosovo
=

Gatchina hoprocons)

7 7“ £ A-120 (fﬂwr) - Tosno :m} e E:
Torosovo = ) . (Toowe) Y .
¢ Topocoma) Elizavetnc e Msp WO Geocenhe Consulting, Tele Atlas - Tarms of Use
Address lookup
30, Malaya Posadskaya str., Saint Petersburg 197046, Russia Find It
Success

St Petersburg, Russia, 197046 (53.9495788, 20.3209378)




O yeMm Bce boganunch ckasaTb

e[ |KCS TraceME

The Business and Technology of -
s helll Track & Trace all your people, machines, cars etq

GNSS System  Consumer OEM  Professional OEM  Survey  Machine Control / Agriculture  Transportation Defense  Government

Log in = Print D< Email |
Home = LBS
Related topics: LBS,Consumer OEM, Latest News, Wireless

Home

= LBS

= Wi-Fi Will Outstrip GPS for Location Market by

Inside GPS World

Opinions 20195, Says ABI Research

Resources December 15, 2010




W|F| vs GSM/CDMA

Serval Mobile Project
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