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Jlekuma 2. Tunbl norpeLwHocTen 1 MeToabl UX KOMNEHCcaLUu:
JIMHENHblEe Pa3HOCTMU, MOAENN NorpeLlHocTeN

1. RINEX Observation file
2. Navigational message
3. RINEX Navigation message

A=l KadbesnpaNy2 Nekumn HIM MHK
i MITY um. H.3.baymaHa [.A. bpaTtaHoB




RINEX file

RINEX (Receiver Independent Exchange Format) 3.01 format
* 1. Observation data File

e 2. Navigation message File

e 3. Meteorological data File

A=l KadbesnpaNy2 Nekumn HIM MHK
i MITY um. H.3.baymaHa [.A. bpaTtaHoB




YpaBHeHUA HabatoaeHNM

YpaeHeHusi HabnrodeHul ¢ha3bi (phase observation equation), Bknto4vas
OoLWnBbKM YacoB, aTMOCcdEPHbIE 3a0EPXKKN U OLUMDOKN N3MEPEHUN, AN ABYX
HECYLLMX YacCToT:

L, = p;+cdl, —cd +T' I + A(N{, —af + o, ) + &,

2
s s . s s S s o s
Geometric Clock Tropo- 2 lono-
range corections sphere sphere

YpaeHeHusi HabrirodeHuu nceedopaccmosiHuu (pseudorange observation
equation), Bkno4asi oLMOKKM YacoB, aTMOCAEPHbIE 3a4EPXKKN U OLLUNOKMK
N3MEpPEHNN, Ans ABYX HECYLMX 4acToT:
s 5 A 5 5 A A
P =p’+cot, —cot’ +cb, —cb +T° +1I"+E;

2
P =p'+cdt —cdt' +chb, —cb: +1° +%I: +E:
2

[TpnmevaTenbHbl: 1. pa3Hble 3HaKu MOHOCPEPHOWN KOMIMOHEHTLI (YBENMYEHWEe
doasbl, HO 3anasgbiBaHVe Ons NceBaoPacCTOAHUN)

2. [eoMeTpus, KoppeKkLuun YacoB 1 Tponocdepbl OAUHAKOBbI BO BCEX YPaBHEHUAX

Vsl Kadepgpay2 Nekumn HIM MHK )5
MITY um. H.2.baymaHa [.A. bpaTtaHos '




RINEX Observation data File

Homepa cnyTHUKOB

s: satellite system
identifier

PRN (GPS, Galileo, Compass)
slot number (GLONASS)
PRN-100 (SBAS Geostationary)

G:GPS

R : GLONASS

S : SBAS payload
E : Galileo

C: Compass

SBAS: Satellite-Based Augmentation System

7l Kadeppaly2 Nexwun HNM MHK

> MITY nm. H.3.baymaHa [.A. bpaTtaHos
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RINEX Observation data File

Obo3Ha4yeHune hannos

t: file type

daily file: f = 0 (zero) N: GPS navigation message
4-X 3HAYHbIN Aexb hourly files: M: Meteorological data

MaeHTUdMKa- mepeon a = 1st hour:00h-01h; G: GLONASS navigation message

3anuncum
TOP CTaHUWNU B roay b=2nd hour:01h-02h; L: Galileo navigation message

(nprMemHm-Ka) x = 24th hour:23h-24h P: Mixed GNSS navigation message

H: SBAS Payload navigation message
B: SBAS broadcast data

(separate documentation)

C: Clock (separate documentation)

S: Summary (used e.g., by IGS, not a

=l Kadepgpaly2 Nekunn HOM MHK
\\ '}> MITY um. H.9.baymaHa [.A. bpataHoB




RINEX Observation data File

RINEX Observation data File moxeT coaepxatb cneayowme
TUNbl AaHHbIX:

C/A code nceBaopaccToHnA Ha nepsomn yactote C1 B meTpax

* P codenceBaopaccToHMA Ha ABYX YacToTax P1, P2, B meTpax
*  UsmepeHus ¢pa3zbl Ha 08yx yacmomax, L1, L2, 8 yuknax
 [lonneposcKue uamepeHua Ha 08yx yacmomax, D1, D2

*  OmHoweHue WwymM-cueHaa Ha 08yx yacmomax: S1, S2.

OnucaHune RINEX popmara:
ftp://igscb.jpl.nasa.gov/igscb/data/format/

A=l KadbesnpaNy2 Nekumn HIM MHK
i MITY um. H.3.baymaHa [.A. bpaTtaHoB




RINEX Observation data File

[Mpumep RINEX Observation File (header)

Markername

2.10
BELANEKE OR G =
XXRINEXO V9.9

Format version

ATUB

EXAMPLE OF A MIXED RINEX FILE

File type Receiver,
antenna
OBSERVATION DATA M TXED)
GPS, R = GLONASS, T = TRANSI?, M = MIXED

MAR-01 14:43

A 9080
9080.1.34
BILL SMITH ABC INSTITUTE
314175 TRIMBLE 40003SI F10.2
234 TRM4800
4375274. 587466. 4569095.
. 9030 .0000 .0000
1 1
1 2 6 G1l4 G15 Gle G17 G18 G19
0
4 Pl L1 L2 P2
18.000
2001 3 24 13 1 36.0000000

e Antenna position
Coarse marker position wrt marker (H/N/E)

Observation types

Header keywords

RINEX VERSION / TYPE
COMMENT

PGM / RUN BY / DATE
COMMENT

MAREKER NAME

MAREKEER NUMBEER
OBSERVER / AGENCY
REC # / TYPE / VERS
ANT # / TYPE

APPROX POSITION XYZ
ANTENNA: DELTA H/E/N
WAVELENGTH FACT L1/2
WAVELENGTH FACT L1/2
RCV CLOCEK OFFS APPL
# / TYPES OF OBSERV
INTEEVAL

TIME OF FIRST OBS
END OF HEADER

Kadeppa Ny2

MITY um. H.2.baymaHa

Nekuynm HIM MHK
[.A. bpaTtaHos

3.9 M




RINEX Observation data File

Mpumep RINEX Observation File (data)

|Observation epoch |Satellites in this epoch

01 3 24 13 10 36.0000000] 0 3G12G09GO06 -.123456789
23629347.915 .300|8 -.353 23629364.158 G12
20891534.648 -.120|9 -.358 20891541.292 G09
20607600.189 -.430)|9 .394 20e07605.848pb——r——

01 3 24 13 10 |54.0000000 | 0 5Gl2G09GOGR2Z1R22 -.123456789 Goe
23619095.450 -53875.632 |8 -41981.375 23619112.008
20886075.667 -28688.027|9 -22354.535 20886082.101
20611072.689 18247.789|9 14219.770 20611078.410
21345678.576 12345.567|5
22123456.789 23456.789|5

01 3 24 13 11 |0.0000000 2 |1
FEH FROM NOW ON KINEMATIC DATA! **%* COMMENT
01 3 24 13 11 48.0000000 0O |431l6eGl2G0SG06 -.123456789
21110991.756 16119.980|7 12560.510 21110998.441
23588424.398 -215050.557 |6 -167571.734 23588439.570
20809878.790 -113803.187 |8 -88677.926 20869884.938
20621643.727 73797.462 |7 57505.177 206€21e49.27¢6
L
A 9080 MARKER NAME
5080.1.34 P1 L1 SNR L2 P2 MAERKER NUMEER
.9030 L0000 L0000 ANTENNA: DELTA H/E/N
——> THIS IS5 THE START OF A NEW SITE <—- COMMENT
01 3 24 13 12 ©.0000000 O 4GleGl2G06G0S% -.123456987
Kadeppa Ny2 Nekummn HMMN MHK

MITY um. H.2.baymaHa [.A. bpaTtaHos
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RINEX Observation File

% 10" C/A Code Measurement, WTZR
2.6 . | | |
/
25 I.-"H N
. /
\ /
/
24r- \\ _l"llrll‘J 7]
\\ .‘f
'\\ {I,l'lll
E /
: 2 3 ~ \H\ ;’ m
Q \ f,;’
\\ jf
2.2+ / ]
\ /
2.1+ \ i
S~
2 | 1 | | | |
12 13 14 15 16 17 18 19
Time 074/2002 Thoursl
v Kadenpa NY2 Nekumm HNN MHK

2.11

MITY um. H.2.baymaHa [.A. bpaTtaHos



RINEX Observation File ZIMJ

L1 observations

L2 observations

x 10
1.35
E 1.3
500 500
1.25
; 1.2
1000 1000 ;
1.15
_§ § 1.1
2 1500 & 1500
1.05
1
2000 2000 i
0.95
0.9
2500 g™ 2500
' 0.85
Kadenpa Ny2 Nekunn HOM MHK
MITY um. H.2.baymaHa

2.12
[.A. bpaTtaHos



Navigation Message

HasuezauuoHHas coobueHue = cocTouT 25 frames kaxpgas pasmepom 300 ouT,
pasgeneHHblX Ha 5 subframes => Bcero 7500 out. MHopmaums o ombkax 4acos U
opbuTtax nepenaetca kaxable 30 cek. (ckopocTb nepenaym 50 6uT/c)

12.5 min

TLM ‘ HOW ‘ Clock corrections and SV
health/accuracy

TLM ‘HOW‘ Ephemeris parameters

TIM | HOW| Fnheamerie naramatare

Frame 2
0.5 min o
. Frame 1
7]
TLM ‘ HOW ‘ Clock corrections and SV
6s health/accuracy
TLM ‘HOW‘ Ephemeris parameters Ephemeris
1 data
5subframes — 128
18s |
24s T same in
T every subframe

30s

Kadenpa Ny2 Nekunn HOM MHK
MITY um. H.9.baymaHa [.A. bpataHoB
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Navigation Message

TLM  copoepXut  TenemeTpudeckyro NHopMaLmio, KOoTopas OOCTYyMHa
NPMBUNENMPOBAHHLIM MONb30BaTENAM.

Hand-over-Word(HOW) 3aronoBo4YHOE CNoBO nepeaaeTcd Kaxable 6 cek n coaepxut
KONMYECBO CeKyHA, npoweakux ¢ Hadana GPS Hepenu ansa tekywen anoxu. HOW
obecne4vnBaeT MeTKy BpeMeHu curHana GPS.

[MockonbKy anbmaHax (almanac data) opout He BMewaeTca B subframes 4 n 5, 10
aTa WHdopmauuna nepepaetca B 25 frames ¢ paBHbIMM MO CTpykType 1, 2, 3
subframes, HO ¢ pa3HbiMu 4 n 5 subframes.

AnbMaHax cooepXuT annpokcumMmauunio opbuTt Bcex CrnyTHUKOB, Torga Kak subframes
2 1 3 OTHOCUTCS TONMbKO K nepenarolemMy CrnyTHUKY.

Bpems npuema Bcen nHgopmaumm noatomy 30 ¢ X 25 = 12,5 MuH.

[locne aToro BpeMeHn NpueMHUK nocre XornoaHoro crapta MMeeT BeCb anbMaHax.
- FRAME . =

~4— Subframe 1 —»«— Subframe 2—4— Subframe 3 —#=r<— Subframe 4 —»+— Subframe 5 —»
13345&?8901 314(56(7/8/9/0(1 3455?390123456?39|ﬂ1 34(5/6(7(8{9/0

2 2 2

3 23 53 E; Almanac 23
O Clock corr. 4|0 Orbitdata | Orbit data |40 Refraction | Almanac
il - t i I

I . Model
_lJlliiIl RN ||Illlif- |

L]
Kadenpa Ny2 Nekunn HOM MHK
MITY um. H.2.baymaHa [.A. bpaTtaHos
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Navigation Message

HaBuraunoHHoe coobLleHne coaepXnT creayoLwyo nHhopmaumo

— Satellite clock corrections(subframe1): KoadpdumumeHTtol a0, a1, a2 nonnHoma
BTOpPOU cTeneHn oTHocuTernbHo the reference epoch toc.

— Health status(subframe1): NHdbopmaumnsa 0 COCTOSIHAM CMYTHUKA U O TOMHOCTU
broadcast information.

— Broadcast ephemerids (subframes2 and 3): NapameTpbl opbUTkl N €€ camble
Ba)XHble 3MeHeHus (perturbations) aona pacyera nonoXXeHna CryTHUKa B CBA3aHHOW
c 3emnen CK ana nobon anoxu.

— lonosphere model parameters(subframe4): Hpopmaumsa o cogepxaHnm
9IeKTPOHOB B noHocdepe no npoctom mogenun Klobucharmodel.

— UT2, Antispoofing: Pa3Huua mexoy epemeHuem GPS u eceobwum
ckoopOuHuposaHHbIM epemeHem UTC (Universal Time Coordinated), AS-flag.

— Almanac data (subframes4 and 5): annpokcumaunsa opbuTt Bcex CNyTHUKOB
(TOYHOCTb HECKOSTbKNX KUITOMETPOB)

Interface Control Document GPS-ICD 200C gns 6onblien nHgopmaumm
-http://lwww.navcen.uscg.gov/pubs/gps/icd200/default.htm




Navigation Message

Table 20-11. Ephemeris Data Definitions

My
An
L~
I:'_;-‘l.']l'z
(ONEGA
iy
i1}
OMEGADOT
1Oy

Mean Anomaly at Reference Tine

Mean Motion Diflerence From Computed Value

Eccentricity

Square Root of the Senu-Major Axas

Longinude of Ascending Node of Orbir Plane at Weekly Epoch

Inclination Angle at Reference Time

Argument of Pengee

Rate of Right Ascension

R.ate of Inclination Angle

Amplitude of the Cosine Harmonic Correction Term to the Arcument of Latimide
Amplirude of the Sine Harmonic Corraction Term to the Argument of Latimde
Amplitude of the Cosine Harmmonic Correction Term to the Orbit Radius
Amplitude of the Sine Harmonic Correction Term to the Orbit Radims
Amplitude of the Cosine Harmonic Correction Term to the Angle of Inclination
Amplitude of the Sine Hamonie Correction Term 1o the Angle of Tnclmation
Reference Time Ephemeris (reference parapraph 20.3.1.5)

Izzme of Data (Ephemeris)

<IN Kadeppaly2

MITY um. H.2.baymaHa

Nekuynm HIM MHK
[.A. bpaTtaHos

3.16 B




Navigation Message

Table 20-TV. Flements of Corrdinate Systems (sheet 1 of 3)

1 = 3986005 x 10" meters’ec’ WGS B4 value of the earib's vmversal pravitational
panameter for GPS nser

El-r = 72921151467 x 107 rad sexc WGE B4 value of the eath’s rotaton rate
A= |; -...'II-L :IE SeMmi-ma|or x5
"
tls = 1.|? Computed mean mohon (1adsec)
e =1 - tg.™ Tame from ephemens reference epoch
=1+ An Comrectsd mean motion
My = My + nty Mean anomaly
' t 15 GPS system tune at time of transmussion, Le., GPS tme comected for fransit tune (range‘speed of

hght) Furthermore, ty shall be the acmal total ime difference between the trme t and the epoch time

Tpe. ANd must account for beomning or end of week crossovers. That 5. if t, 18 greater than 302 400
seconds, subtract 604,800 seconds from t,. 1f ) is less than -302.400 seconds, add 604,800 seconds to

T

Kadenpa Ny2 Nekunn HOM MHK

3.17 §
MITY um. H.9.baymaHa [.A. bpataHoB




Navigation Message

Table 20 ITV. Elements of Coordinate Systems (sheet 2 of 3)

M,=E;-¢ unE;

=

—l_|-5“]1"h |

Wy =Tail
I [
|eos vy |

= lamn

Kepler's Ecuation for Eccentnc Anomaly
(may be eolved by steratsory){radians)

Tise Anodaly

) - | .
_1_‘_! V1-e* sinF, /(1 —ceosF, :Il

1| e+comwy |
Et-n:-:nrﬂl =
1+ecosvy |

iy = wy F

ik = Cpsin2dy F ormm 2y,
g = G, = o rosldey
Sy = oysu 2y, + cp-cos g,
Ly — Py + Dy

1y = Al - & cosE;) = 8ny

1 = i+ St + (IDOT) &,

| leosEy —e)/(1-ecosEy | |

Eccentric Anomaly

Anpmnent ol Tallude
Arpument of Latitude CI.‘.IIIﬂ'tInlll
Radiis Correction Second Hamome Perfuabaluomes
Inchoznoen Commecion

Conected Argurnent of Lantude

Clorrected Boadms

Corrected Inclmnaton

NS Kadeppa Ny2
/i MITY um. H.3.baymaHa

Nekuynm HIM MHK
[.A. bpaTtaHos
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Navigation Message

Table 20-IV. Elements of Coordinate Systems (sheet 3 of 3)

Xi' = 1yCOSl . .
Vi = fsinuy Positions 1n orbital plane.
0, =0, + (E:l - ée) ty - é, toa Corrected longitude of ascending node.

Xg = X €050 - Vi costsinO)y
Vi = Xi's1n€) + yi'costxcosOy
Zx = Vi'siniy

Earth-fixed coordinates.

Kadeppa Ny2 Nekummn HMMN MHK

3.19 8
MITY um. H.2.baymaHa [.A. bpaTtaHos _




RINEX Navigation file

Mpumep HaBuraymonHoe coobuleHns RINEX file

Navigation data

2.10 | N: GPS NAV DATA | RINEX VERSION / TYPE |
XXRINEXN VZ2.10 ATIUB 3-SEP-99 15:22 PGM / RUN BY / DATE
EXAMPLE OF VERSION 2.10 FORMAT lonosphere model parameters COMMENT T

.1676D-07 .2235D-07 -.1192D-06 -.1192D-06 TON ALPHA ®
.1208D+06 .1310D4+406 -.1310D4+06 -.1966D+06 ION BETA o
.133179128170D-06 .107469588780D-12 552960 1025 DELTA-UTC: AO,Al,T,W -
Leap seconds LEAP SECONDS
PRN Date, time (GPS time) END OF HEADER B
L§H99 g 2 17 51 44.0\—.839701388031D—03 -.165982783074D-10 .000000000000D+00 ]
.910000000000D+02 .934062500000D+02 .116040547840D-08 .162092304801D+00
.484101474285D-05 .626740418375D-02 .652112066746D-05 .515365489006D+04
.409904000000D+06 -.242143869400D-07 .329237003460D+00 -.596046447754D-07
.111541663136D+01 .326593750000D+03 .206958726335D+01 -.638312302555D-08
.307155651409D-09 .000000000000D+00 .102500000000D+04 .000000000000D+00
.000000000000D+00 .000000000000D+00 .000000000000D+00 .910000000000D+02
.406800000000D+06 g
1399 9 219 0 0.0 .490025617182D-03 .204636307899D-11 .000000000000D+00 o
.133000000000D+03 -.963125000000D+02 .146970407622D-08 .292961152146D+01
-.498816370964D-05 .200239347760D-02 .928156077862D-05 .515328476143D+04
.414000000000D+06 -.279396772385D-07 .243031939942D+01 -.558793544769D-07
.110192796930D+01 .271187500000D+03 -.232757915425D+01 -.619632953057D-08
-.785747015231D-11 .000000000000D+00 .102500000000D+04 .000000000000D+00
.000000000000D+00 .000000000000D+00 .000000000000D+00 .389000000000D+03
.410400000000D+06 _
Kadenpa Ny2 Nekummn HMMN MHK

MITY um. H.9.baymaHa

[.A. bpaTtaHos
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RINEX Navigation file

Mpumep HaBuraymonHoe coobuleHns RINEX file

Navigation data

2.10 | N: GPS NAV DATA | RINEX VERSION / TYPE |
XHXRINEXN VZ.10 ATUB 3-SEP-99 15:22 PGM / RUN BY / DATE
EXAMPLE OF VERSION 2.10 FORMAT lonosphere model parameters COMMENT -

.1676D-07 .2235D-07 -.1192D-06 -.1192D-06 ION ALPHA ®
.1208D+06 .1310D+06 -.1310D+06 -.1966D+06 ION BETA o)
.133179128170D-06 .1074€9588780D-12 552960 1025 DELTA-UTC: RAO,Al1,T,W -
Leap seconds LEAP SECONDS
PRN Date, time (GPS time) END OF HEADER _
L§H99 9 2 17 51 44.0|—.839701388031D—03 -.165982783074D-10 .000000000000D+00 1
.910000000000D+02 .934062500000D+02 .116040547840D-08 .162092304801D+00
.484101474285D-05 .626740418375D-02 .652112066746D-05 .515365489006D+04
.409904000000D+06 -.242143869400D-07 .329237003460D+00 -.596046447754D-07
.111541663136D+01 .326593750000D+03 .206958726335D+01 -.6€38312302555D-08
.307155651409D-09 .000000000000D+00 .102500000000D+04 .000000000000D+00
.000000000000D+00 .00000OCOOO0OOOD+00 .000000000000D+00 .910000000000D+02
.406800000000D+06 E’
prn toc al al a2 o

IODE Crs Delta n MO

Cuc e Cus sqgrt (a)

toe Cic Cmegal Cis

i0 Crc omeda Omega dot

i dot Codes on LZ Ch GPS week L2 P data flag

accuracy health TGD I0DC
Transm. time |
Kadenpa NY2 Nexkumn HNN MHK

MITY nm. H.3.baymaHa

[.A. bpaTtaHos
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YpaBHeHUA HabatoaeHNM

YpaeHeHusi HabnrodeHul ¢ha3bi (phase observation equation), Bknto4vas
OoLWnBbKM YacoB, aTMOCcdEPHbIE 3a0EPXKKN U OLUMDOKN N3MEPEHUN, AN ABYX
HECYLLMX YacCToT:

L, = p;+cdl, —cd +T' I + A(N{, —af + o, ) + &,

2
s s . s s S s o s
Geometric Clock Tropo- 2 lono-
range corections sphere sphere

YpaeHeHusi HabrirodeHuu nceedopaccmosiHuu (pseudorange observation
equation), Bkno4asi oLMOKKM YacoB, aTMOCAEPHbIE 3a4EPXKKN U OLLUNOKMK
N3MEpPEHNN, Ans ABYX HECYLMX 4acToT:
s 5 A 5 5 A A
P =p’+cot, —cot’ +cb, —cb +T° +1I"+E;

2
P =p'+cdt —cdt' +chb, —cb: +1° +%I: +E:
2

[TpnmevaTenbHbl: 1. pa3Hble 3HaKu MOHOCPEPHOWN KOMIMOHEHTLI (YBENMYEHWEe
doasbl, HO 3anasgbiBaHVe Ons NceBaoPacCTOAHUN)

2. [eoMeTpus, KoppeKkLuun YacoB 1 Tponocdepbl OAUHAKOBbI BO BCEX YPaBHEHUAX

Vsl Kadepgpay2 Nekummn HMMN MHK 522
MITY um. H.2.baymaHa [.A. bpaTtaHos '




PasHOCTU U IMHENHble KOMBUHaUUK

dopmMmupoBaHue pasHocmeu Mexay HabnogeHUs MM No3BONAET YMEHbLUUTL
NN YyCTPaHUTb HEKOTOPbLIE OLLINOKM gz Sateliite
EonHndHble pasHoctu (single differences) | a :
NOMyYeHbl NyTEM BbIYUTAHUS U3MEPEHUI i-TO A
CMyTHMKa Ha ABYX KoHUax 6a3bl (baseline),
06pa3oBaHHON NpUeMHUKaMu K u /-

ALy =1, - I, |

= p.—p, +cot, —ct, +

+T =T -1 +1 +

|l:

+ ANy =N, +a, —a)+ &, —¢ . Station & \ Station ¢

AL, = Ap;, +cAdt, + AT, — AL, +
+ (AN, + Aa,) + Ay,

dopMupoBaHne equHUYHOM Pa3HOCTM MOMHOCTLIO YCTPaHSAET OLLIMOKN KOppPEeKLMM
4acoB CMyTHMWKA
AN

\ Kadenpa Ny2 Nekunn HOM MHK
C r( MITY um. H.2.baymaHa [.A. bpaTtaHos
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EAMHWNYHbIE PAa3HOCTU

The assumption is that the receiver measure at the same epoch. In fact, all
GPS receivers on the globe measure within 1 ms at the same time.

*The satellite clock correction is not eliminated perfectly.

*The two reasons for this are that

—the two receivers may not measure at exactly the same epoch, and
—even if the receiver measure synchronously the light travel timefrom the
satellite may be different.

In case of SAthe variations of the satellite clock may be some 300 ns
(corresponding to 100 m) in some 5 minutes.

*If the receivers measure within 1 ms the effect of SA on short baselinesis
reduced to

*The effect of SA on long baselines is usually not considered. Since SAis
permanently switched off modeling of the effectis no longer necessary.




EAMHWNYHbIE PAa3HOCTU

EAnHWMYHaAA pa3HOCTb COOEPXUT TOSMbKO Pa3HOCTU OLLNMOOK opouT,
NOHOCAEPHbIE N TponocepHble KOPPEKLIUN.

BrnnsaHue atux ownbBoK NpakTUYEeCKU MOMHOCTBIO YCTPaHAETCS Npu
Manbix 6a3ax, NOCKOMbKY NYTU CUrHaNoOB OT CAYTHMKA K ABYM NPUEMHUKaM
npoxodsaT Yepes bnuskme atmocdepHbie obnacTu.

He ycTpaHsatoTca owmbku obycnoBneHHble reOMeTPUEN aHTEHHDI
(Hanp. multipath adpdoekT).

LLlym eQuHMYHBLIX pa3HOCTEN N3MEPEHUI BO3pacTaeT B V2 pa3a
OTHOCUTENBHO OPUrMHanNbHLIX U3MEPEHUN.

o(Asy) =0 (61)+ 07 (5]) =207 (e}) =20(e})

Vsl Kadepgpay2 Nekummn HMMN MHK
MITY um. H.2.baymaHa [.A. bpaTtaHos
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EAMHWNYHbIE PAa3HOCTU
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EAMHWNYHbIE PAa3HOCTU

dL1 [m]

L1 Measurements, Difference OBE2-WTZR
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[.A. bpaTtaHos
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[1BOMHbIE PA3HOCTU

[BonHble pasHocTn (double differences)

Satellite 7 .
i Satellite
noJsiydeHbl NyTemM BblMUTAHUA OBYX g
eOWHUYHBIX Pa3HOCTEN N3MeEpPEHUN L
T _ AT _ AT \
VALH o ki ALH

= VAp! +VAT! —VAI! + ',
+AVAN], +VAg!

II
OLwwKnBKM YacoB NPUEMHUKA MNOSTHOCTLIO

|
yCTPaHeHbI P o \
Szl \/ station ¢
KomnoHeHT HeonpeaeneHHocTu (ambiguity
term) aBngaeTcsa uenbIM YUCIIOM Y ABOWHbIX
pa3HoCTeN

Jlekuum HIM MHK
2.28
[.A. bpaTtaHos



[1BOMHbIE PA3HOCTU

KoMnoHeHT HeonpeaneneHHoCcTU (ambiquity term) aBnaeTcs LenbiM YUCIIOM Y
NBOWHBbIX pa3HOCTEN

VAb" =b) —bl —b" +bf =+ AN’ -0’ +a,)
—/'l(Né —a’ -|—a’3)
—/’L(Ni —a* -l-(}fA)
-|—/'L(N§ ~a" "‘%)
= (N’ =N} -N*+N%)= VAN

Ha npakTuke KOMMNOHEHT HeonpeaeneHHoCcTU da3oBbIX n3amepeHuii (phase

ambiguity term) moxeT ObITb BblAENEH KakK Lerioe YMCo TONMbKO B ABOMHbIX
pPa3HOCTAX

o(VAs!) = o () + a2 (e) + 0 (g]) + o (&)

= 1}'4{?1(5;} = EJ(E_{,:I

) “‘4 Kadeapa NY2 Nekumn HNMN MHK 399
Nzl MITY um. H.3.baymaHa [.A. bpaTtaHoB )
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BUraLLMOHHO-NU/IOTa*KHble Npubopbli
NMHK

/ Kadenpa Ny2 Nekuumn HNM MHK
\' i MTITY um. H.3.baymaHa A.A. bpataHos



