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A single program (dclrinex.t) generates raw
differences from the Rinex files

A script (dclrinexplot.sh) run the program
and generate plots of raw differences and

their time stability

Information based on Annex 3/V 3.2/ August 2021
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GNSS Receiver A (Reference)
Known:
« CABg,
* REF,

Problem-solving Strategy
TOTALdelay — CABdelay + IN Tdelay — REF delay

. INTd (depends on frequency) Number of 30@s epochs in out file = 288
Code #pts, median/ns, pve/ns, rfs/ns
Cl: 2670 109.759 |109.755 1.155
C2: 2050 109.055 |109.105 1.052
P1: 2557 109.433 | 109.453 9.955
P2: 2556 108.893 | 108.911 1.277
D1: 1967 112.070 | 111.990@ 1.849
D2: 1599 110.473 | 110.420 1.473
R1: (%) 0.000 NaN NaN
R2: (%) ©.000 NaN NaN
El: 1768 109.688 |109.713 1.054
ES: 1783 110.184 | 110.263 0.832
Bl: 2260 109.916 | 109.942 1.563
B2: 238 110.519 |110.277 1.238
BC: 2004 109.676 | 109.644 1.0971
BS: 2038 110.205 | 110.245 0.900
Xs ;- delay in antenna for signal i
Xa i delay in RF section of receiver for signal i
X¢: delay in RF cable (including amplifier and splitter)
Xp: delay in PPS cable
Xo: delay between PPS IN connector and internal receiver
time reference (X, = 0 on PolaRxSTR when auto-
calibration is enabled)
Internal Delays
GPSL1 GPSL2 GLOL1 GLOL2 GALE1 GALE5a BDSB1I BDSB2I
INTDLY (Xs+Xg) [ 71.700/ns| 76.400jns| 0000ns| 0000;ns| 0.000jps|  0.000jns|  0.000jns|  0.000)ns
Cable Delay
CABDLY (%) 116.800ns
Reference Delay
REFDLY (Xp+Xo) [ 46.771)nS

GNSS Receiver B (DUT)
Known (carefully measured before):

* CAB,
Obtained with dclrinex  © REFa
(raw differences of GNSS * Antenna position (PPP service)
code measurements) Unknown:
« INT,

N
ATOTAL, = ACAB, + AINT,, — AREF,

AINT,= ATOTAL,- NCAB,+ NREFE,

INT,B = INT,A — AINT,

€ Upper L-Band e

<€ Lower L-Band >

- »
A ~

- -

“w NN -~

[ ] epssands [ cronasssanes [ cauteoBanas | | GauLEO sar Downlink

ARNS : Aviation Radio Navigation Service RNSS : Radio Navigation SatelMe Service
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Steps:

1 Download program and script from BIPM's website.
dclrinex f - last moditied on August 27t 2021
dclrnexplot.sh - Last modified on August 30th, 2021

Note: 1f you are using a Unix-like environment and command-line
Interface (CLI) for Microsort Windows, like Cygwin, you have to create an
executable (exe) file. For Cygwin the cormmand 1S
$ gfortran dclrinex.f -o dclrinex exe

https://webtal bipm ora/ftp/oub/tal/publication/anss-calibration/doc-soft
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RINEX file naming conventions

2. Retrieve Rinex observation files from wsme
both GNSS receivers (1 per day with an 5 o 8 v i gos s o

Hourly session ID letter corresponding to first epoch of data in the file.

“a” = 00:00:00 - 00:59:59 (GPS time); “b" = 01:00:00 - 01:59:59; ....;

interval of 30 5). The maximurm Of daysS — w - fueel 20 i e oannoes

t File contents indicator. “o"” = observations; “d" = Hatanaka compacted observations;

(adv1 Na d) 1S 9 | - “n" = GPS orbits; “g” = GLONASS orbits

[Optional] Compression method. E.g. “zip”, "gz"
RINEX 3 format files

nnnnMRCCC_S_YYYYDDDHHMM_PPU_FFU_CT fmt[.cmp]

where:

4 character station |D

Monument number. Currently only zero (0) is used
Receiver number. Currently only zero (0) is used

nnnn

You can use Rinex / -

ccC ISO country code (GBR)
<A( ; G 02 3 3 O 24 O) O 1" S =  Data source. “R" = receiver; “S"” = stream; “U" = unknown
YYYY 4 digit year of first epoch of data in the file

DDD

Rinex 3

(AGGOOOARG R 20242330000 01D _MN.rnx) u
Note: Rinex 3 can use the same format asRinex 7 1 jsimossammmp e |
) <YOU_ have O program 1T OnN VOUI (SNSS NB - _FFU it omitted for files containing navigation data

C =  Constellation indicator. "M"” = mixed; “"G" = GPS; “E"” = Galileo;

. “R" = GLONASS; "C"” = Beidou; "J" = QZSS; “I" = IRNSS; “S" = SBAS
recelver). "

Data type indicator. “O" = observations; “IN" = navigation;
“M" = meteo (no associated constellation so MM)

3 digit day of year (inc. leading zeros) of first epoch of data in the file
2 digit hour (inc. leading zero) of first epoch of data in the file (GPS Time)
2 digit minute (inc. leading zero) of first epoch of data in the file (GPS Time)

2 digit file period (inc. leading zero)
Units of period PP. “M" = min; “H" = hour, “D" = day; “Y" = years;
“U"” = unspecified

2 digit frequency of the observations (inc. leading zero)
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3. Download Rinex (2 or 3) navigation files (also known as GNSS

Broadcast Ephemeris Files)
(brdc0390.25n or BRDCOOIGS R 20242330000 01D MN.Irmx)

The daily GNSS broadcast ephemeris file 1s a meraing of the
Individual mixed navigation files. This file 1s updated several
times throughout the day as more iInput files become available

https://cddisnasa gov/Data_and_Derived Products/GNSS/broadcast ephemeris_data.ntml

[GS: International GNSS service

NOTE: All useful files should be in the same directory
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What is the progam (dclrinex.f) doing?

From the GPS observations, for example, it forms the L1, L2 and L5 phase differences, checks
for gross phase outliers and cycle slips by comparing the time evolution of the phases, and
solves for the baseline between the phase centers of the two antennas. It not enough L5 phase
data is tound, the L5 baseline is taken as the mean of L1 and L2. Similarly, the baseline at any
other frequency 1s taken as the mean of L1 and L2.

Then the program forms the pseudorange differences for a [ist of codes, accounting for the
geometric effect of the computed baseline

Number of 300s epochs in out file = 288 <€ Lower L-Band s——3 € UpperL-Band =3

Code #pts, median/ns, |ave/ns, rms/ns

C1:| 2670 109.759 | 109.755 1.155 ARNS | ——
GPS C2:| 2050 109.055 | 109.105 1.052 i RNSS RNSS | RNSS

Pl:] 2557 109.433 | 109.453 0.955
P2:] 2556 108.893 | 108.911 1.277
D1:] 1967 112.070 | 111.99@ 1.849
D2:| 1599 110.473 | 110.420 1.473

Glonass

R1: 0 0.000 NaN NaN
R2: 0 0.000 NaN NaN
. El:| 1768 109.688 | 109.713 | 1.54 $ a0 et YT ¥ B
Galileo o)l 1755 110,184 |110.263| 0.832 ¢ j $ j i 55 44 j ¥ §599
Bl: 2260 109.916 | 109.942 1.563
BeiDou B2: 238 110.519 | 110.277 1.238 GpsBands [ GLonassBands [l GAULEO Bands GALILEO SAR Downlink
BC: 2004 109.676 | 109.644 1.971
BS: 2038 110.205 110.245 0.900 ARNS : Aviation Radio Navigation Service RNSS : Radio Navigation Satellite Service
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Using the progam (dclrinex.f) :

dclrnex sssl sss2 yvvdoy xxxx dur OPTION
e.g. dclinex AGGO SIMr 24233 7 GPSSOL

where:

sssl = The four or nine-character code of station 1 (traveling system), used to name its Rinex files
sss2 = The four or nine-character code of station 2 (local system), used to name its Rinex files
yydoy = irst day of Rinex liles (last two digits of year + day of year nurmper)
XXXX = Option to specily precise start time as a fraction of the first day
dur = number of consecutive days to process (maximum advised 1s 9)

OPTION = P1ISC1: Use C1 measurements instead of P1, for a station with no P1 data

LZYYYY: Use files LZYYYYmjday to report station 2 to the same reference as station 1.
GPSSOL to process only GPS (default = all four GNSS)
BDSGEO to process BelDou geostationary satellites (def=no)

NOBDS2 to remove BelDou 2 satellites (def=process)

NOBDS3 to remove BelDou 3 satellites (def=process)

NOBDS to remove BelDou satellites (def=process)

NOGAL to remove Galileo satellites (def=process)
NOGLO toremove GLONASS satellites (def=process)

ALLCOD to process all codes including non CGGTTS V2E (det=only CGGTTS codes)
BIGDIF to write all raw code differences in the output file dif (def=smaller file)

ELMIxx to remove elev<xx deg (def=05)

[f several options are used, they should be entered between
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Example Using the progam (dclrinex.f) :

Compute the raw differences of the caliprate system PolarRx5TR (AGGO) with the uncalibrated
system PolarRx5TR (SIMr) for 7 days of operation starting August 20, 2024 with the line
commanad:

dclrinex AGGO SIMr 242337/

CELEBRATING

BIPM | 150

1 87 5 -2025 §
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Output files (dclrinex.f):

Three ASCII output files are created: and named ssslsssZ2yydoy durEXT where:

18852vyC

oy d

18852yyC

only).
. ssslsss?2yydoy durdif List of code differences at the requested interval

oy d

U

r.sum summary with essential iInformation.

U

rlis Long listing including all warning messages (For debugging purposes

Warning: Previous liles with the same filename should be removed before running the script!

Output files with names sslsss2yydoy dur Xij.pdl contain plots of two codes differences and
Time deviations for the recognized dual-frequency combinations.

[n addition, temporary ascil files named ZZtmp, medZZ.tmp, tdevZZ.tmp containing the plotted
values are created and overwritten at each run. Here ZZ indicates the code and corresponds to
the Rinex 2 code, with the exception of GLONASS for which D1/D2 1s used for C1/C2 and R1/R2 1s

used tor P1/P2.
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Prepare a calibration report tor BIPM:

1. Introduction
2. Results

3. Uncertainty

4. Conclusion

https://webtai.bipm.org/ftp/pub/tai/publication/agnss-calibration/guidelines

Annex 4
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