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GNSS nHayctpma no permoHam
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Ton 10 KoOMNaHWN B KaXXA0W rpynne no
COCTOAHMUIO Ha 2012

Component manufacturers System integrators Value-added service providers

CQualcomm USA  Toyota JP Google USA
Trimble Navigation USA  Garmin USA  Pioneer JP
Broadcom USA  General Motors USA Denso JP
CSR UK Volkswagen DE Clarion JP
Laird UK Ford USA  Here Global ML
Furuno Electric P Apple USA Tomtom ML
Rockwell Collins USA  Samsung Electronics KR Microsoft USA
Texas Instruments USA  Nissan JP  Jeppesen Sanderson USA
Cobham UK  China First Automob. CN  Trimble Navigation USA

Hexagon SE Honda JP Telenav USA



JlucuunivHel Ha kKadeape adpOHABUTAIIMOHHBIX
CHUCTEM IpPHU NOATOTOBKE OaKalIaBpOB,
CIICIIUAJIUCTOB U MarucTpOB

[ 1o0anbHBIE COYTHUKOBBIC HABUTALIMOHHBIC CUCTEMBI
AdpoKoCcMHUYECKHE HH(POPMALIMOHHBIC TEXHOJIOTHUU
CIyTHHKOBBIE CUCTEMBI CBSI3M, HABUTALIUK, HAOIIOACHUS
MopenupoBaHre a3pOHABUTALMOHHBIX CUCTEM
CIIyTHUKOBBIC HABUTAIIMOHHBIEC CUCTEMBI

OCHOBBI CITYTHUKOBBIX aBUAIITMOHHO-HABUTAIMOHHBIX CUCTEM

HCpCHeKTI/IBHble HAaBUT'dAIITMOHHBIC CUCTCMBbI



NABOPATOPUA CMYTHUKOBBIX TEXHOTOTUIA
(yuebHbIM Knacc)




AHTEHHOE MNOJNE
(TMOHACC, GPS, EGNOS, OmniStar)




IMOHACC-GPS-EGNOS npuemHuk, paspaboraHHbiv 8 HYL
«A3poKocmunuyeckum ueHTp» HAY n BHegpeHHbI B y4ebHbIW npouecc




YuebHbli1 SKCNepuMeHTaNIbHbIN CTEHA,

¢ NMTOHACC-GPS-EGNOS npuemHukom

NoSVselected




EXPERIMENTAL EQUIPMENT: CN 4701 (SMELA)

ver. 0

Hara 11002008 IMepora  50°26.34407N Cr. mo nogp e -0.002
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W, ammrap. 4701 01.06 18/10/03
Kamamer 24
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| 3anpoc Ha Tect PITV (11->43)
Sanpoc sepei [IMO (1B-=70)
Fowrpome namenm ceaze (26-=54)
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MOHUTOPUHT
GPS+GLONASS+EGNOS

# MovAtel CDU

Latitude Longitude / | | \ | —
50.439028168" 30.429729862"° [ ° . \ L F‘I%;’G 457 0801 ?D{C;‘;
*0.881m +0.728m d = 4 . . : - .

Latitude 50.439028168°+ 0.B8m
Longitude 30.429729862°+ 0.73m \ = |
Hat. (MSL) 188.119m#  1.99m Signal/Noise Ratio (GPS

P / 0
Solution type WAAS AN 3 5,5 f
Iono correction Multi-frequency \ e & L =
Advanced RTK status  N/A =
Solutionage 0second .
Differential age 6 seconds % 0
# of satellites — 0
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335 7/8

e, (0023 (5] 7 el ] WS
i No SV selected =
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Solution Status Computed

Fri Jan 11 14:16:45 1980 GMT [—
Average (>35)
Fri Jan 11 16:16:45 1980 Local | sBas | Poor (<35)

3 - Console Window
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T PABOTA B EAUHOMU CETU CUCTEMDI
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ABTOMATUN3NPOBAHHAA CUCTEMA
NMPOIMHO3UPOBAHWA AOCTYINMHOCTU CIMMYTHUKROB
[JTOHACC, GPS Ha mapuwpyTe BO3AYLWHOIo cyaHa




BO3OEUCTBUE NPEAHAMEPEHHOW NOMEXW

Al
Iy
POPGRAALSE17.16ILIGEL IR .. 301 8.22°3) |
RO
212154020, BT
- BOPGEV RN
5,1 5001, 1120, 06,021 96776
I SIELA GHIR 2ATN,HT0TE 0I5 E 801, 1
X az,
. 3,18.26.1 68071129, 16,021,357 FRIsRARL
LI | ST LA 4388081
EGPTG L s CEIEER ]
11395
263,875 FURELIBRAT TR
60N 0TE A 0 245 8162471 AR
330060283676
LEIEEXT ]
E i alaial = - oo
[onsi it e
s i 600 100 T T T i i
Lonptods:  E 03260083
Pumse. sares [ B
Karptote: £ 020°260078
pumese. e

o vy Wandow - [Surs

S

T —
(S

O RSN

MO 23308

Fleeebend a0

=
i o
Il alolx]
=
: : T T — o
a5 X|
=il x|
[ e re— £l
[ : Lithose  RAPENEH  BeDee 493128
Largiute: f 0MF 360988 SuOwe 5008
EE T Fibrabend 630 = n - —~ - - ] e e T
Pur oy, e L L T Log: &
B | 3 8 & Bttt 08 [ st Mg Bt e - | 2 WAKE o o A
Lathude. N O0° 00 0000 ey OC00R
Lorgiuce. I O0CF GO0 BMOwv OCOXR
Gana oo 8 Fiewienticoc
L O X5 000 B O AN e = T P = 5 S0 M DOXBOR 4 [ 5R0600 Lo B

PR R = L | Ty [ [ o5 ARE o



AHTEeHHaA cuctema, aganTtUBHaA K nomexam
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ANTI-JAMMING BY THE ADAPTIVE ANTENNA ARRAY
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ANTI-JAMMING BY THE ADAPTIVE ANTENNA ARRAY
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GALILEO (op6utsi, mogennposanue
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KoopawHata Z

GALILEO EPHEMERIS MODELS
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GALILEO (CI/IFHaJ'IbI, BOC-mogynsauus,

MofEenMpoBaHme)

ABTOKOppenAUMoHHaA dyHkuMA ET curiana
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CNEKTPbl CUTHANOB GALILEO n GPS
MmogennposaHue

S(n.AB




KoopauHata Z
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GALILEO — reomeTpuyeckmnin paktop

nccaenoBaHue NPorpammHbim Komnsiekcom GSSF

produced by Statistics_pDO p_G I‘id_[ 1 ]
GSSF va.1 Statistics of Dilution of Precision {DOP) Data
—135 — G0 —45 o] 45 40 135

Arithmetic Mean

1.259 1.291 1.324 1.3E6 1.32809 1.422 1.454 1.487 1.520 1.5E2 1,585




M3I’IV'~1€HVI€ dHTEHHbI HABNUTAUUNOHHOTIO
CNYTHUKA B NMpeaesiaX OCHOBHOIO /1enecTKa

Anarpammbl HalnpaBaAeEHHOCTHU
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BnammocTb CNYTHUKOB C HU3KOW
opbuUTHI

GPS + GLONASS

107

3aropm3oHTHbIE
CNYTHUKMU
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BUAMMOCTb CNYTHUKOB C
reoctaulMoHapHou opbUTbI

3aropu3oHTHbIE GPS + GLONASS

CNYTHUKH




MeomeTpryscKkiA hakTop
Geometric factor

GDOFP

BUAMMOCTb CNYTHUKOB C
reoctauMoHapHoOu opbuThl

GPS + GLONASS
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BUAMMOCTb CMYTHUKOB C
reoctauMoHapHoOu opbuTbI

HeKoTopble 3HaueHna GDOP
C LLArom B MUHYTY

282.379
277.732
282.444
287.174
291.935
296.733
301.576
306.465
311.394
316.350
321.310
326.234
331.071
335.747
340.170
344.221
347.760
350.624
352.635

353.603
353.345
351.698
348.538
343.795
337.469
329.635
320.436
310.075
298.793
286.848
274.497
261.976
564.511
487.742
427.315
139.152
717.244
681.975

GPS + GLONASS



3Ha4yeHua DOP gna
AAaHHOro MOMEHTa

BpeMeEHU

GDOP
282.379

PDOP
201.682
HDOP
9.612
VDOP
201.453
TDOP
197.642

BUAMMOCTb CNYTHUKOB C
reoctauMoHapHoOu opbuThI

GPS + GLONASS
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Kumber of Occurrences |-]
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MHWHUCTEPCTBO OEPA3OBAHWA M HAYKH POCCHIUCKOM PEAEPALAN
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YMELHOE HOCOLI
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CNACUBO 3a BHUMAHMUE
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