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Motivace

o Slabé podpora formatu RINEX 3.XX sou€asnymi aplikacemi
(napf. TEQC)

o Kontrola a manipulace s GNSS daty

o Potfeba analyzovat moderni multi-GNSS data
Multi-GNSS Experiment (MGEX)
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Pouzité algoritmy
Urcovani fazovych skoku

QILE ZHAO, BINZI SUN, ZHIQIANG DAI, ZHIGANG HU, CHUANG SHI, JINGNAN LIu:

Real-time detection and repair of cycle slips in triple-frequency GNSS measurements,GPS Solut., (2014),

doi:10.1007/s10291-014-0396-2

Kaskadovity postup pro tfi-frekvencni observace:

@ Melbourne-Wuebbena (f2, f3) -> Agps = 5.86 m
AMW(f2, f3) = AN(f2, 3)

@ Wide-lane (f1, f3) -> Agps = 0.75 m
AWL(f2, f3) + AN(f2, £3) — AWL(f1, £3) = AN(f1, £3)
@ Narrow-lane (f1, f2) -> \gps = 0.16 m
AWL(f1, £3) + AN(f1, £3) — ANL(f1, f2) + Al = AN(f1, 2)

Véclavovic, Dousa (GOP) unor, 2015

4/15



Pouzité algoritmy
Urcovani fazovych skoku

Rekonstrukce fazovych skokl na pavodnich observacich:

AN(2,13), AN(f1, f3), AN(f1, f2)— > AN(f1), AN(2), AN(f3)

Rozsiteni:

Urceni fazovych skokl pro vSechny dostupné konstelace, frekvence a
signaly.
PocCet frekvenci = pocet kroku
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Pouzité algoritmy
Multipath

Vliv jevu multipath na kédova méfeni je ur¢en pomoci linearni

kombinace MP, kde je eliminovan vliv geometrie, hodin a atmosféry.

Nejsou eliminovany ambiguity, proto Ize ur€ovat multipath jen na Useku

bez fazovych skokd.

Linearni kombinace pro frekvence i,j,k:
MP, = Py—L;— ﬁ(L, — Lj) = Py + OzL,'+ﬁLj
RifE peRf
fi2_)}2 fE fi2_7}2 fl?

Hodnota multipath je uréena jako smérodatna odchylka linearni
kombinace MP z nékolika po sobé jdoucich epoch (15 - 30).
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Software G-Nut/Anubis
Uvod

o Aplikace Anubis je odvozena z knihovny G-Nut

o Software pro ur€ovani kvalitativnich a kvantitativnich charakteristik
GNSS dat

o Podpora formatu RINEX 2.XX, RINEX 3.XX

o PIna podpora multi-GNSS: GPS, GLONASS, Galileo, BeiDou,
QZSS, SBAS

o Editace observacnich a navigac¢nich soubor(

o Urcovani polohy pomoci vSech globalnich konstelaci (GPS,
GLONASS, Galileo, BeiDou)

o Konfigurace pomoci XML
o Licence GNU GPL verze 3
o Podpora opera¢niho systému Linux
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Software G-Nut/Anubis
Konfigurace

o Obecné nastaveni

<gen>
<beg> "2000—12—26,_00:00:00" </beg>
<end> "2049—01—01_00:00:00" </end>
<sys> GPS GAL GLO BDS SBAS QZSS </sys>
<int> 30 </int>
<rec> BRUX WRCC </rec>

</gen>
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Software G-Nut/Anubis
Konfigurace

o Obecné nastaveni

<gen>
<beg> "2000—12—26_,00:00:00" </beg>
<end> "2049—01—-01_00:00:00" </end>
<sys> GPS GAL GLO BDS SBAS QZSS </sys>
<int> 30 </int>
<rec> BRUX WRCC </rec>

</gen>
o GNSS

<gps>
<sat> GO1 G02 G03 G04 GO5 </sat>
<type> C L </type>
<band> 1 2 </band>
<attr> CSLXPW </ attr>

</gps>

<glo>
<sat> RO1 R02 R03 R04 </sat>
<type> C LD S </type>
<band> 1 2 3 </band>
<attr> CP | Q </ attr>

</glo>
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Software G-Nut/Anubis

Konfigurace

o Vstup

<inputs>
<rinexo> /mgex/040/130/brux0400.130
<rinexn> /mgex/040/13n/brux0400.13n
<rinexn> /mgex/040/131/brux0400.131
<rinexn> /mgex/040/13g/brux0400.13g
</inputs>
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Software G-Nut/Anubis

Konfigurace

o Vstup

<inputs>
<rinexo> /mgex/040/130/brux0400.130
<rinexn> /mgex/040/13n/brux0400.13n
<rinexn> /mgex/040/131/brux0400.131
<rinexn> /mgex/040/13g/brux0400.13g
</inputs>

o Vystup

<outputs verb="1">
<xtr> SITE. xtr </xtr>
<xml> SITE.xml </xml>
<log> SITE.log </log>
</outputs>
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Software G-Nut/Anubis
Konfigurace

o Vstup

<inputs>
<rinexo> /mgex/040/130/brux0400.130 </rinexo>
<rinexn> /mgex/040/13n/brux0400.13n </rinexn>
<rinexn> /mgex/040/131/brux0400.131 </rinexn>
<rinexn> /mgex/040/13g/brux0400.13g </rinexn>
</inputs>

o Vystup

<outputs verb="1">
<xtr> SITE. xtr </xtr>
<xml> SITE.xml </xml>
<log> SITE.log </log>
</outputs>

o Nastaveni pro Anubis

<qgc
sec_sum="9" sec_hdr="9" sec_est="9" sec_obs="9" sec_gap="9" sec_bnd="9"
sec_pre="9" sec_ele="9" sec_mpx="9"
int_stp="1200" int_gap="600" int_pcs="1800" mpx_nep="20" mpx_lim="3.0"

/>

Véclavovic, Dousa (GOP) unor, 2015

9/15



Software G-Nut/Anubis
Vystup

1 RINEX soubor = 1 vystupni soubor
o XTR - ASCII soubor rozdélen do sekci:

Summary statistics
Header information
Estimated values
Observation types
Bands available
Gaps/Pieces
Preprocessing results
Elevation/Azimuth
Code multipath

vV VY VY VY VY VY VvYVvYY
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Software G-Nut/Anubis
Vystup

1 RINEX soubor = 1 vystupni soubor
o XTR - ASCII soubor rozdélen do sekci:

Summary statistics
Header information
Estimated values
Observation types
Bands available
Gaps/Pieces
Preprocessing results
Elevation/Azimuth
Code multipath

o XML - CODE format

vV VY VY VY VY VY VvYVvYY
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Software G-Nut/Anubis
Vystup

Data records Header line

#GNSSUM 2013-04-15 00:00:00 ExpEp HavEp|/5eEp XCoEp XPhEp XCoSv xPhSv nSlp nimp nGap nPcs mpl mp2 mp5 mp6 mp7 mps

=GPSSUM 2013-04-15 00:00:00 2880 2880 2877 3 3 430 424 1892 0 0 0 36.2 31.1 30.3 - - -

=GALSUM 2013-04-15 00:00:00 2880 2880 974 0 0 2 2 0 0 0 0 18.4 - 23.3 - 23.3 8.6

=GLOSUM 2013-04-15 00:00:00 2880 2880 2880 0 0 162 156 0 0 0 0 45.6 43.3 - - - -

=QzSSUM 2013-04-15 00:00:00 2880 2880 96 0 0 0 0 0 0 0 o - - - - - -

=SBSSUM 2013-04-15 00:00:00 2880 2880 2880 0 0 10226 10226 0 0 0 o - - - - - -
Header (v.1)

#LEGEND 2013-04-15 00:00:00 _RINEX HEADER _USER_REQUEST

=MARKER 2013-04-15 00:00:00 GOP7 11502M006

=RECEIV 2013-04-15 00:00:00 JAVAD TRE G3TH DELTA3.5.0 00723

=ANTENN 2013-04-15 00:00:00 LETAR25.R4 LETT725071

=POSXYZ 2013-04-15 00:00:00 3979319.2600  1050312.8800  4857064.4800 0.0000 0.0000 0.0000

=ECCXYZ 2013-04-15 00:00:00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

=ECCENU 2013-04-15 00:00:00 0.0000 0.0000 0.0653 0.0000 0.0000 0.0000

=BEGEND 2013-04-15 00:00:00 2013-04-15 00:00:00 JHXX-XK-XX XX :XXIXX 2013-04-15 00:00:00 2013-04-15 23:59:30

Section & verbosity

#= Estimated (v.1)

=XYZEST 2013-04-15 00:00:00 3979330.6514  1050314.3358  4857079.7111
=BLHEST 2013-04-15 00:00:00 49.91367782 14.78559577 611.5918
=BEGEND 2013-04-15 00:00:00 2013-04-15 00:00:00 2013-04-15 23:59:30
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Vizualizace vysledku
Multipath
Multipath pro stanice AXPV a BSCN pro rok 2013 pres vSechny signaly

AXPV - code multipath [EURV3]
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BSCN - code multipath [EURV3]
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Vizualizace vysledku
Casova fada souradnic stanice GOP7
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Software G-Nut/Anubis
Dostupnost

o Vydané verze:

1.0 -2013-08-16
1.1-2014-04-29
1.2-2014-08-13
1.3-2015-01-28

o Verze 1.3 obsahuje skripty na vizualizaci vysledku
o www.pecny.cz (GNSS/software)

vvyVvYy
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Zaver

o Anubis je treti aplikace z knihovny G-Nut
@ G-Nut mailing list (32 odbératel()

o Aplikace Anubis byla testovana na datech IGS/MGEX
(2012-2014) a historickém archivu EUREF (1996-2013)

o Priority pro dalsi verze:

Kontrola dat v realném Case

Editace a konverze GNSS observaénich a naviga¢nich soubor

Kontrola navigacnich soubori RINEX (kvalita, manévry,

dostupnost, ... )

Vytvoreni dokumentace

v
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