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CopepxxaHue

@ 3auem Hyxen bnok beicTporo nomcka?
@ Heobxoaumoe 4ncno napannenbHeiX KOPPEnsiTOpoB
@ ObnacTu NpUMeHeHUs nNoncka cMrHana

© MpeasapuTenshoe Hakonnexne

© BapuanTul peanuzayun 6noka noucka
@ MHorooTsofOBbI KOPpPENSTOP
@ MHorokaHaNbHbIl KOPPENSATOP
© AnroputMm B BUAE COrNacoBaHHOrO unbTpa
@ Anroputmel Ha ocHoBe BIN® no vactoTe
@ Anroputmbl Ha ocHoee BIN1® no 3agepxke
@ KomOuHMpoBaHHbIE anropuTMmel
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3ayem Hy>xeH 610K bblCTporo novcka?

Monck npegnonara€Tt HakonaeHmne CNrHania B bonbwoM Konu4ecTee
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3ayem Hy>xeH 610K bblCTporo novcka?

Konn4decTBo si4eek Nomcka MoXeT ObiTb OYeHb BESINKO

Curnan Cumeonos N- N7 x N¢ | HyxHo kop-
Ha mepnog, PENATOPOB

MMOHACC MT | 511 1022 40880 197

GPS C/A 1023 2046 81840 403

Galileo E1 4092 8184 327360 1697

GPS L1C 10230 20460 81840 4314

GPS L2 CL 767250 1534500 | 61380000 | 368 Thbic.

Mpumeuanme. Mpueegensbl napameTpbl, HeobxogumMele ans obecnedeHuns
TTFF=35 c c BepositHocTbio Pp = 0.9.

Huanazon noucka no 4acrote 20 klu, obHapy>keHne curHana
CTaHAAPTHOrO YPOBHSA qc/pn, = 42 1Bl
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3ayem Hy>xeH 610K bblCTporo novcka?

KonnyecTso nNosHOLEHHBIX KOPPENSTOPOB B NPUEMHIUKE 0BbIYHO
HEBENNKO

MpuémHuk Yucno koppensitopoe | lop Bbinycka
PLGR 5 1993
DAGR 12+12 2003
SiRFstar Il 24 2002
SiRFstar I 24 2005
SiRFstar IV 32 2008
u-blox6 32 2010
NV-08C 32 2011
Javad TRIUMPH | 216 2009
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3ayem Hy>xeH 610K bblCTporo novcka?

Ecan HY>XHO NCKaTb cnabble CUrHanbl, BpEMA HaKONNEHWNA

CYLLECTBEHHO BO3pacTaeT
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3ayem Hy>xeH 610K bblCTporo novcka?

BpeMﬂ dHaJ/IN3a B Ka)KjJ,OVI N3 A4YEEK HEBEJINKO

YyecteutenbHocts, gbly | T, mc T - NN, mc
45 1 1 1
35 2 15 30
30 2 67 134
25 2 530 | 1060
20 2 2135 | 4270
Ho sTo Bpemsi aHanusa B syelike!!!
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Twunbl cTapTa NpUémMHIMKa

ﬂpm XOJ/1I04HOM CTapTe BCErga NCNONb3YyETCA NOJHbIA MOUCK CMrHana

@ He n3Becten nepederb AOCTYNHbIX CUFHANOB.
o [lonnas HeonpefenéHHOCTL No 3agepkke (nepuog koaa).

o [lonHas HeonpefenéHHOCTb MO YacToTe (MakCumanbHbll gonnep +
COBUT reHepaTopa)

V.

[Mpumep
@ [lMounck curnana GPS C/A — 2046 nosuunii no 3agepxke.
o Cpasur ponneposckoii 4actoTbl 6.2 KI'm.
@ Heonpegenénnoctb Yactotsl O 43 kI,
@ [lpw HakonneHun T = 2 mc war noucka no vactote 500 Iy,

o Konu4decTteo nosmuuii noucka no 4acrtote 31.

o Obuwee yncno nosuunii 63426.

4
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Twunbl cTapTa NpUémMHIMKa

Mpwn Ténnom cTapTe NpMOAN3NTENLHO JOCTYMHO TEKYLLEE BPEMS,

NONOXeEHME 1 3heMepugbi
o V|3BeCTHb| AOCTYNHbIE CATHAbI.
o lMonHas HeonpefenéHHOCTb No 3agepxke (nepmog koaa).

@ C HeKOTOpOIl TOMHOCTLIO M3BECTHA YacToTa.

| \

MNpumep
CnexeHne 3a curHanom npepeanock Ha 20 MUHyT.
@ lMouck curvana GPS C/A — 2046 nosuuyuii no 3agepxke.
o Cpasur ponneposckoli yactoTsl -00 3a c4éT notpebutens, =100 I'n.
@ Heonpegenénnocts yactotsl O — 50 I'm.
o [lpwn HakonneHuu 10 mc war noucka no 4actote 100 [w.

@ Kosu4yecTBo nosuuuii noucka no 4acrore — 3.

o Obuiee yncno no3nunii noncka 6138.

V.
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Twunbl cTapTa NpUémMHIMKa

[Npu ropsivem cTapTe BpeMsi N MONOXEHNE N3BECTHO AOCTATOYHO

XOPOLLO
@ l13BecTHbI AOCTYMHbBIE CUTHAJIBI.
@ Hebonblwioi agnanasoH Nomcka no 3agepxKe.

@ Hebonbluoii Anana3oH noucka no 4acroTe.

| A

[Npumep
Fopsiunii crapt 3GPP fine aiding.
@ Bpems ¢ TouHocTbio 10 Mke, nonoxerune ¢ ToyHocTbro 200 M.
@ [lMounck curnana GPS C/A — 23 nosuuun no 3agepxke.
@ Heonpegenénnocts yactorsr O — 50 I'm.
@ [lpn HakonsneHnn 10 mc war noucka no yactore 100 Iy,

@ Kosun4yecTeo nosumumii noucka no 4acrote — 3.

o Obuwee yncno nosmuuii noncka 66.

v
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B kakux cuTyaumsx npumeHnumM nouck?

ET pPe3ynbTaT, B 3aBUCMMOCTIN OT TUNA NONYHAETCA pa3HOE BPEMA

cTapTa

Twun crapta | XonogHsblii | Ténnwlii | [opsiunii
DAGR 100 22 10
leoc-1 31 5 4
SiRFstar IV | 31 5 3
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N36biTo4HOCTE TEMMA MOCTYNJIEHNA OAHHbIX

OcHoBHasA CIOXHOCTb - MOWCK MO 3a[EpPXKKE

o [lnsa curnana GPS C/A war noncka no 3agepxke 1/2 x 1 mkc/1023
(2 Mly).

@ Temn NOCTYNNEHUsI BXOAHbIX JaHHbIX - gecaTku Ml w.

16 My,
% » X va
u(t) . 0
16 My
SIS N (T
X X I
. 2 Mly,
cos sin
FeHepaTop onopHow MG
o [aNlbHOMEpPHOro
HecyLlen YacToThl g
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[lpeaBapnTenbHOE HaKOMEHNE OTCHETOB

MoXHO CHN3MTL Temn obpabaTbiBaembix AaHHbIX

B
16 Mly,

]

—>[X] |
y(t) 2 Mry,
16 Mly ]
XF—>1 Jr, —>X]
. 2 My,
Ccos sin
- FeHepaTop
eHepaTop OMNopHoi A
HecyLen YacToTbl A o
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[NpeaBapnTenbHOe HakoMaEHUE

Temn pa6OTbI CX€Mbl NMONCKa NO 3aAEPXKKE MOXKET bbITh BbILLIE, YEM
TEMN NOCTYNJAEHNA NOAYCNMBONOB

F'eHepaTop
AanbHOMepHoro
Koaa

TeHepaTop OMopHoW
Hecylleii YacToTkl

Ha MJINC Xilinx Spartan3 mMo>xXHO peann3oBaTh CXxeMy MOMCKa Ha 4YacToTe
100 Ml'y,. Beiurpeiw 8 50 pas!
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[Tonck no 4actoTe

YacToTHasi xapaKTepucTmka NpeaBapuTENLHOMO HAKOM

sinc (84L)

N\
KRJT P N awxr

M[I] = 2qc/n, T - sinc (%) p(AT)cos (AwT + Ap)

AwT
MI[Q] =2qcn, T - sinc (%) p(AT)sin (AwT + Agp)
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[Tonck no 4actoTe

[Nlonck mMo 4acToTe TakXe MOXHO caenaTtb nocne npeaBapnTebHOro

HaKoNnneHuns

() Ex;l 16 Mry ﬁ—L’ >< WI 'foT
16 Mry « FXJ / |_> IT

. 2 Mly
Ccos Ssin
FeHepaTop FeHepaTop FeHepaTop
HOMWHaNbHOW cMmeleHmns AanbHOMEpPHOro
HecyLen 4acToThl 4acToThl Kopa
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MHOrooTBoAOBbIi KOppensaTop

VBenunyeHme KoM4eCTBO DOKOBbLIX OTBOAOB KOPPENSTOPA MO3BOJISAET
CSKOHOMUTb Ha FEHEpPATOpPaxX OMOPHOroO CUrHasa

SiRFstar Il B kaxxgom kaHane Koppensitopa no 3agepxke umen 32 oTeoaa.

[Mpumep

NmenHo 3ToT noaxon mcnonbsyercs B biokax 4ONOWCKa CUrHana.

arg max

JINHUA 3a0ePXKN

v
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MHorokaHanbHbIi KOpPeNsTOp

Pa3Bs3biBaHe 4acTOTbl HAKOMMEHNSA OTCHYETOB 1 4acCTOThI O6pa6OTKVI

NO3BOAISET YBEANYNTL TeMN 0bpaboTkm

X —
y(t) E;' 16 Mry fTX BaHk

napannenbHbIX
16 Ml'y, KOppenaTopos
—>
X I,
i =
cos sin Tg § To §
530 'S0
eHepaTop A 1o
HOMUHaLHO as 23
HecyLlen 4acToThl < X
)
=
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AnropuTtm B BUAE COracoBaHHOro puibTpa

CTpykTypa anropnTMa B BuAe COr1acOBaHHOro hubTpa

Monck Makcumyma
X no Yactote
y(t) A [ 1 3apepxkKe
>3/
cop sin

FeHepaTop onopHoun
HecyLen YacToThl

|

Tekyllas aHanM3vpyemas 4actoTa
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Anropntm Ha ocHoee BI1® no yactoTe

YyKTypa anroputma nowucka ¢ bMNd no yacrore

— B/,
y(t) A ’ Mownck
bI1® MakcumMyma ——3
no yactoTte
Sy
cos sin
FeHepaTo| .
,u.aanoZe HF:)ro [eHepaTop OMOpHO. LleHTpanbHasa YacToTa
P HecylLueln 4YacToThbl AvanasoHa noucka
Kona
TeKyllee 3Ha4YeHne 3a0epKKu
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Anroputm Ha ocHose BIN® no 3apepxke

Teopema 0 ANCKPETHON CBEPTKE B CNEKTPanbHON obnacTtu

N—1 F
Zk = Zm:O Xm * Yk—m = Zy=Xn- Yy
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Anroputm Ha ocHose BIN® no 3apepxke

KomniekcHOe conpsixkeHne cnekTpa

F
Z_y = Z;:

Z, =real (Z,) —i-imag (Z,)
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Anroputm Ha ocHose BIN® no 3apepxke

Casur no YacToTe B CNeKTpabHOI obnactu

.2m F
Zy - exp _IW -m = Zn_m.
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Anroputm Ha ocHose BIN® no 3apepxke

CrpykTtypa anroputma noucka ¢ bIN® no sagepxxke

|
> |
Haxorieniel Mouck mMakcumyma | |
Bro x OBMNd» xsanpara |- no yactore |
X orubaromeit " 3agepxke
X |
|
|
Komnn. conpsxenue |
_____ = |
FeHepaTop onopHow
HecyLen YacToTbl BIId
T 4
Tekyuian S
aHanusnpyemas A o ap
4acTtoTa A
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KombuHnpoBaHHbie a TMbl

CTpyKTypa anroputMa C COrnacoBaHHbIM PUILTPOM MO 3a4EPXKKE 1

BIN® no yactoTte

Mouck makcumyma

. no yacTtoTe
H: KBaJIpaToB Orf |_, W 3apepxke
K X 4
BIld
A A A
! ! i
+ [+

['eHepaTop onopHoun
HecylLuel 4acToTbl

Tl.leHTpaanaﬂ 4acToTa Anana3oHa Nnouncka
v
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Cnegytouwast nekums

Tema cnegyrolleli 1eKUNMN - CUCTEMA CIeXeHNs 3a asoii curHana

http://srns.ru

v
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