Bernese 5.2 introductury course, notes and screen shots

February 22, 2022

1 Setting up sessions, choosing active session

Here, only enter 7770 for the session ID. This matches any session day, like 2010 session 207 or 208 or 2011
session 205 or 206. The final “0” means the first and only session for that day.

The currently active session is listed on the bottom line: $Y+0 = 2010 = year 2010, $S+0 = 2080 = DOY
208 session char 0.

Bernese GNSS Software Version 5.2

X - m}
Configure Campaign RINEX Orbits/EOP Processing Service Conversion »
SESSION TABLE j
START EPOCH END EPOCH
D yvyyy mm dd|hh mm ss|yyyy mm dd|hh mm ss B
2?20 00 00 00 23 59 59 |+ |—
4| | »

»

JJ ATop | APrev | ANext | Cance?l | SavenAs | ASave | ARun | AQutput | Rer*un |
> User: origo Campaign: ${P}/ETH $Y+0=2018 $5+0=0090 $J=RE File: /SESSIONS.SES p

Choose the currently active session. Click on one of the four buttons to the right and enter the value. Like the
first: change 2010 7 27 to 2011 7 24, and click on “Compute”. The other three, Modifed Julian Date, GPS Week

& Day of Week, and Year, Day of Year (DOY) will be filled in.
Then, click on “Set” and exit by clicking OK.

X Date Selection Dialog

Year Month Day (YYYY MM DD) [2010 7 27

Modified Julian Date [55204

GPS Week, Day of Week (WWWW D) [1594 2

Year, Day of Year (YYYY DDD) [2010 208

I
»

+1 -1 Today | Compute
Session Char IU—
Session Table lm SES
Job ID v

Help Set Cancel | OK |




2 Variable names

The environment variables (bottom right) also work on the command line:

$U User space GPSUSER52

$T Temporary GPSTEMP

$X Executables BERN52/GPS

$P Campaign directory GPSDATA /CAMPAIGN52
$D Datapool GPSDATA/DATAPOOL

$S Savedisk GPSDATA /SAVEDISK

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

MENU VARIABLES - MENU VAR 1: Variables —
PREDEFINED VARIABLES
(translated in the menu)
Variable Current value Description
$Y 18 Two digit year of the current session
$M 01 Month of the current session
$D 09 Day of month of the current session
$J RE Job ID
USER-DEFINED VARIABLES ENVIRONMENT VARIABLES
(translated in the menu) (translated in main program) ||
Variable (w/o §)|Value [El Variable [El
BL WRE2 + = U + |-
T + |-
X + |-
P + |-
USER + -

[
H ATop ‘ APrev | ANext ‘ Cance?| | SaverAs ‘ ASave ‘ ARun | AQutput | Rer*un | A+Day A-Day

> User: origo Campaign: ${P}/ETH $Y+0=2018 $S+0=0090 $J=RE File: go.‘GPSUSEFISZ"PAN/MENU7VAFLINP/

The menu variables are mainly about defining dates and sessions.
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MENU_ VAR 2: Ranges —
RANGES OF PREDEFINED VARIABLES
Minus range ”ﬁ Plus range Iﬂ
Without ranges With ranges Format Description
(n=0,1,...9)
$+n $-n $+- DDD Day of Year (DOY)
$S+n $S-n $S+- DDDS DOY, Session Character
$Y+n $Y-n $Y+- YYYY Year
$W+n $W-n $W+- WWWW GPS Week
$M+n $M-n $M+- YYMM Year, Month
$JD+n $JD-n $JD+- DDDDD Modified Julian Date
$WD+n $WD-n $WD+- WWWWD GPS Week and Day
$YD+n $YD-n $YD+- YYDDD Year and DOY
$YSS+n $YSS-n $YSS+- YYDDDS Year, DOY, Sess. Char. | |
$YMD STR+n $YMD STR-n $YMD STR+- YYYY MM DD Year, Month, Day
[

H ATop ‘ APrev ‘ ANext ‘ Cance”l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un | A+Day A-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: origo/GPSUSEH52/PAN/MENU7VAR.INPé



3 Extrapolation of co-ordinates

$YMD STR+0 YYYY MM DD — 2010 07 27

YYYY year (2010)
MM month (07)
DD day of month (27)

APRS$YD-+0 APRYYDDD — APR10208

YY year (10)
DDD day of year (208)
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EXTRAPOLATE COORDINATES - COOVEL 1: Filenames

GENERAL FILES
Show all general files I

INPUT FILES

Input coordinate file EXAMPLE CRD
Input velocity file EXAMPLE VEL
PSD correction (ITRF14) IGS14 PSD
REFERENCE EPOCH yyyy mm dd hh mm ss
[syMD_sTR+0 oo 00 o0
RESULT FILE _
Output coordinate file EPR$YD+0 CRD
Stations without PSD corrections FIX

GENERAL OUTPUT FILES -

H ATop ‘ APrev ‘ ANext ‘ Cance”l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A~-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: rigolGPSUSERSZ/PAN/COOVEL.INPﬁMVA
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COOVEL 1.1: General Files

GENERAL INPUT FILES

Geodetic datum DATUM.

MENU SETTINGS

Selected campaign ${P}/ETH
Selected session year 2018 session 0090
Session table ${P} /ETH/STA/SESSIONS.SES

H ATop ‘ APrev | ANext ‘ Cance?| | SaverAs ‘ ASave ‘ ARun | AQutput | Rerfun | A+Day A-Day
> User: origo Campaign: ${P}/ETH $Y+0=2018 $S5+0=0090 $J=RE File: ofGPSUSEFIEZIPAN:‘COOVEL.INP_RE/



4 Importing RINEX (RXOBV3)

Note that the RINEX files that were downloaded into the DATAPOOL are likely both .Z and Hatanaka com-
pressed. You need to install CRZ2RNX and CRX2RNX to do the decompression. Place the binaries in $X/EXE.
For example

origo@origo-NJ50GU: ~/BERN52/GPS/EXE

origo@origo-NJ50GU: ~/BERN52/GPS/EXE$ CRX2RNX -h
Usage: CRX2RNX [file] [-]1 [-f] [-s] [-d] [-h]
stdin and stdout are used if input file name is not given.
- ! output to stdout
-f : force overwrite of output file
-5 @ skip strange epochs (default:stop with error)
This option may be used for salvaging usable data when middle of
the Compact RINEX file is missing. The data after the missing part,
are, however, useless until the compression operation of all data
are initialized at some epoch. Combination with use of -e option
of RNX2CRX may be effective.
Caution : It is assumed that no change in the list of data types
happens in the lost part of the data.
-d : delete the input file if conversion finishes without errors
(i.e. exit code = 0 or 2).
This option does nothing if stdin is used for the input.
-h : display help message

exit code = 0 (success)

=1 (error)
= 2 (warning)
[version : ver.4.1.0]
origo@origo-NJ50GU: ~/BERN52/GPS/EXES | I

Note how .7?D.Z is converted to .770. Works for Unix compress (.Z) as well as for Gnu Zip (.gz):

origo@origo-NJ50GU: ~/BERN52/GPS/EXE

CRZ2RNX : C-shell script to decompress multiple RINEX files.
Usage : CRZ2RNX [-c] [-d] [-f] [-gq] [-v] file ...

-c ! output to the current directory

-d : delete input files if decompressed successfully

-f : force overwriting output files without inquiring

-q : quiet mode (suppress display of files in progress)

-v : verbose mode

-h : show this message and stop

file ... : input compressed RINEX (or CRINEX) files.
Wildcards can be used.

compressed RINEX/CRINEX --> CRINEX --> RINEX
??7?7?272?27.?22d -->  ?72272777.770
?7?2227272?2.22d.82(Z) --> (??2?2722722.722d) -->  2?777277.770
?27772?227.2%0.82(2) --> 2?2722?772.770
?2272222.7272n.82(2) -->  27722?272.27n
?2277722272.27g.82(2) -->  ??722777.27g
?27772722?2.771.82(2) -->  2?72727?77.7271
?2777222.727p.gz(2) -=>  ?P??2777.27p
?727272722272.27?h.gz(2) -->  2?7272?277.727h
?7?222722?2.27?b.gz(Z) -->  ?2?7227772.77b
?2277222272.727m.gz(2) --> 2?222?27272.727m
?227222?2.72¢.82(2) -->  27722772.27¢C
*.?20.crx.gz(2) --> *.20.rnx
*.rnx.gz(Z) --> *.rnx
Remarks:

- Installation of CRX2RNX is necessary to use this tool.
- The extensions of the input files must conform to the RINEX convention.
origo@origo-NJ50GU: ~/BERN52/GPS/EXES [




?7?7$S+0 STATDDDS — STAT2080

7777 station
DDD day of year (208)

S session character (0)
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TRANSFER RINEX OBSERVATION FILES TO BERNESE FORMAT - RXOBV3 1: Filenames

GENERAL FILES
Show all general files -

INPUT FILES

& original RINEX observation files ??77§S+0 180
c smoothed RINEX observation files 2222$S+0 [SHT]
Station information file ETH STA

RESULT FILES
Measurement types to save

& Code F Phase ¥ o] Range
Update coordinates EXAMPLE CRD (blank if not used)

GENERAL OUTPUT FILES
Program output 2 use RXOBV3.Lnn or RXOBV3 ouT
Error messages |_ merged to program output or ERROR MSG

[N}

H ATop ‘ APrev | ANext ‘ Cance?| | SaverAs ‘ ASave ‘ ARun | AQutput | Rer*un | A+Day A-Day

> User: origo Campaign: ${PYETH $Y+0=2018 $S+0=0090 $J=RE File: o/GPSUSER52/PAN/RXOBV3.INP_RE
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RXOBV3 1.1: General Files

GENERAL INPUT FILES

General constants CONST.

Satellite information SATELLIT.IO08
Satellite problems SAT $Y+0 CRX|
Phase center offsets [pcv.T08
GPS-UTC seconds GPSUTC.
Abbreviation table ABBREV ABB|
Frequency information FRQ

MENU SETTINGS

Selected campaign $ {P} /EXAMPLE
Selected session yvear 2010 session 2080
Session table ${P} /EXAMPLE/STA/SESSIONS.SES

TEMPORARY FILES I
s tch f£il
cratch files [Eimavaw SCR Iﬁﬁosvaw sc1 ﬁosvaw sc2 =l
H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un ‘ AirDay A-Day
> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: rigo/GPSUSER52/PAN/RXOBV3.INP_MV
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RXOBV3 2: Input Options 1 ml

TITLE Example]

SATELLITE SYSTEM SELECTION
Satellite system to be considered ALL B

STATION NAMES

Gather station names from FILE NAME -

Action if station not in abbreviation list UPDATE -

SESSION IDENTIFIER
Session ID used for Bernese observation files $S+0 (blank: AUTO)

DATA SAMPLING

Sampling interval 30 3: seconds
Sampling offset to full minute 0 3: seconds

H ATop ‘ APrev ‘ ANext ‘ Cancenl ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer~un ‘ AirDay A-Day .
> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: rigo/GPSUSER52/PAN/RXOBV3.INP_MV
$Y-+0 YYYY — 2010
YYYY year (2010)
$S+0 DDDS — 2080

DDD day of year (208)

S session character (0)
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RXOBV3 3: Observation Window
OBSERVATION WINDOW
o Take all observations

2 Defined by Year and Session identifier

Year $Y+0 Session $8+0

s Defined by Start and End times
yyyy mm dd hh mm ss yyyy mm dd hh mm ss
Start  [§yMD STR+0 [oo 00 00 End  [§YMD STR+0 [23 59 59

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A*-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/RXOBV3.INP 4



x
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RXOBV3 4: Input Options 2

SIGNAL STRENGTH REQUIREMENTS

Minimum signal strength
Accept signal strength = 0
Accept cycle slip flags from RINEX

MINIMUM OBSERVATION NUMBER

Minimum number of epochs requested per file

OPTIONS CONCERNING ANTENNAS

Consider radome code of the antennas
Correct position of radome code
Check phase center file for antenna type

EVENT FLAG HANDLING

What to do in case of event flags

FREQUENCY CHECK FOR SLR

Check frequency information file for frequency

_l_‘lj

10 epochs

NINIR

else WARNING =

SKIP =

WARNING | -

H ATop ‘ APrev ‘ ANext ‘ Cance”l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A+-Day

> User: origo Campaign: ${P}YyEXAMPLE $Y+0=2010 $5+0=2080 File: /home/origo/GPSUSER52/PAN/RXOBV3.INP

X
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4

RXOBV3 5.1: Check Content of RINEX Header 1

ACTIONS IN CASE OF INCONSISTENCIES

Station name Try also filename F
Receiver/antenna type 'EEEEEEE____T
Receiver/antenna number WARNING 7]
Antenna position WARNING B
Marker type WARNING z
NO_CHECK : No check is done
WARNING : Write warning and continue
SKIP : Skip file and continue with next file
ERROR : Write error message and stop processing

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/RXOBV3.INP

X
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RXOBV3 5.2: Check Content of RINEX Header 2

ADDITIONAL VERIFICATION

Verify station name/number using
Verify station name using RINEX filename

HANDLING OF KNOWN INCONSISTENCIES

Accepted station information

¥ MARKER_DOMES -
|T

—

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A*-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/RXOBV3.INP

#



4.1 RINEX files

x RXOFILE

Look in:|Jl‘homeforigolGPSDATAICAMPAIGN52/EXAMPLE/RAW/ j 4 ck

o 0 J0z22080.100 U ONSA2080.100 D WSRT2080.100 U ZIM22080.100
0 GANP2080.100 U LAMA2080.100 L PTBB2080.100 LU'WTZR2080.100 U ZIMM2080.100
['HERT2080.100 —'MATE2080.100 U TLSE2080.100 'WTZZ2080.100

Filegame:”
File type: |222?2080.100 B Cancell

Browse |

Select All |
P

5 Create tabular orbits (PRETAB)

COD$WD+0 CODWWWWD COD15942

WWWW GPS week (1594)
D GPS day (2)

CODSYD-+0 CODYYDDD COD10208
YY year (10)
DDD day of year (208)
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CREATE TABULAR ORBITS - PRETAB 1: Filenames

GENERAL FILES
Show all general files ¥

INPUT FILES

Precise ephemeris lcoD$wD+0 PRE
Pole file ICOD$YD+0 ERP
Ocean loading corr EXAMPLE BLQ (for CMC)
Atmospheric loading corr [EXAMPLE ATL (for cMC)

RESULT FILES

Tabular file(s) [EOD$YD+0 TAB (blank: same name as input file(s))
Satellite clock file EOD$YD+0 CLK

GENERAL OUTPUT FILES
Program output |"_ use PRETAB.Lnn or PRETAB ouT
Error messages l_ merged to program output or ERROR MSG

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput | RerAun ‘ A+Day A*-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/PRETAB.INP 4
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PRETAB 1.1: General Files

GENERAL INPUT FILES

General constants CONST.

Subdaily pole model IERS2010XY SUB
Nutation model [IAU2000R06  NUT
satellite problems SAT $Y+0 CRX|

MENU SETTINGS

Selected campaign $ {P} /EXAMPLE
Selected session year 2010 session 2080
Session table ${P} /EXAMPLE/STA/SESSIONS.SES

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un ‘ AirDay A-Day

> User: origo Campaign: ${P}YyEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/PRETAB.INP p
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PRETAB 2: General Options

TITLE  [eitle

GENERAL OPTIONS
Reference system IW[
Apply CMC correction OTL: F
ATL: F

SATELLITE OPTIONS
Remove bad satellites
Use accuracy codes from SP3-file
Exclude sat. with accuracy code 0
Exclude sat. with acc. code exceeding

ﬂﬂﬂﬂ

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day AM-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/PRETAB.INP 4

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

PRETAB 3: Options for Clocks

OPTIONS FOR CLOCKS

Interval for polynomials 12| hours
Polynomial degree 2 3:

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer~un ‘ AirDay A-Day

> User: origo Campaign: ${P}YyEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/PRETAB.INP p



5.1 Precise ephemeris files

X PREFIL

Look jn:IJJ‘homeforigolGPSDATAICAMPAIGN52/EXAMPLE/OF{B/ j 4 e

o UcoD16460.PRE U1GL15941.PRE _'IGL16461.PRE _'IGS16460.PRE

U coD15941.PRE U cOD16461.PRE U1GL15942.PRE _1GS15941.PRE _1GS16461.PRE
U cop15942.PRE U COD19602.PRE U 1GL16460.PRE —1GS15942.PRE

File name: I -

File type: [T -|  Cance

Browse

Select All |
Y

6 Generate standard orbits (ORBGEN)

CODS$YD-+0 CODYYDDD COD10208

YY year (10)
DDD day of year (208)

® - o Bernese GNSS Software Version 5.2
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CREATE/UPDATE STANDARD ORBITS - ORBGEN 1: Input Files

Help

|»

GENERAL FILES
Show all general files F

INPUT FILES
© Start with tabular orbits MTAE
c Start with precise orbits liﬁl
« Update standard orbit

Orbital elements, file 1
Orbital elements, file 2
Pole file

lcoDg¥D+0
Ocean loading corrections EXAMPLE (for CMC)
Atmospheric loading corrections EXAMPLE (for CMC)

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput | Rer*un | A+Day A*-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/ORBGEN.INP

10



DE405.EPH

Planetary ephemeris file. You may need to generate this yourself from files found on JPL web site.

® - o Bernese GNSS Software Version 5.2
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ORBGEN 1.1: General Files
GENERAL INPUT FILES
General constants CONST.
Satellite problems SAT_$Y+0 CRX
Satellite information SATELLIT.I08
Planetary ephemeris file DE405 EPH|
Subdaily pole model IERS2010XY SUB
Nutation model IAU2000R06  NUT
Coeff. of Earth potential M2008 SMALL.
Solid Earth tides file TIDE2000 TPO
Ocean tides file OT_FES2004 TID:
GPS-UTC seconds GPSUTC.
MENU SETTINGS
Selected campaign ${P} /EXAMPLE
Selected session year 2010 session 2080
Session table ${P} /EXAMPLE/STA/SESSIONS.SES
TEMPORARY FILES
Scratch files ORBGEN$J SCR ORBGEN$J sc2

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day AM-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/ORBGEN.INP

Generating DE405.EPH

x //home/origo/BERN52/GPS/DOC/README_JPL_EPHTXT

N

Bernese GNSS Software, Version 5.2 Last mod.: 20-Jan-2020

Installation of the JPL planetary and lunar ephemerides

The JPL ephemerides are prepared at JPL by M.E.Standish et al.
Information may be found at

http://ssd.jpl.nasa.gov?planet_eph_export

The ephemerides may be downloaded from this site (see below).

There is also a €D available containing binary and ASCII versions of the JPL
ephemerides covering the time interval from 1599 to 2200. The CD may be
purchased for $24.95 from william-Bell, Inc. See

http://www.willbell.com/software/jpl.htm

The steps necessary to create the DE405 ephemeris file are:
- concatenate the downloaded ascii files
- convert the resulting file to binary using the program ASC2EPH
- test the resulting binary ephemeris file using program TESTEPH
- If all is well, copy the generated ephemeris file to the required
directory for the Bernese Software.

The Fortran programs ASCZ2EPH and TESTEPH are part of the Bernese GNSS

o
Find next prev <== Close

11



COD$YD-+0 CODYYDDD COD10208

YY year (10)
DDD day of year (208)

ORB$YD-+0 ORBYYDDD ORB10208
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ORBGEN 2: Result and Output Files

RESULT FILES

Standard orbits ICOD$YD+0| STD
Radiation pressure coeff. RPR
Residual file RES

OUTPUT FILES

Summary file LST
Summary file for IGS-ACC ORB$YD+0 LST
Plot file of residuals PLT

GENERAL OUTPUT FILES

Program output ¥ use ORBGEN.Lnn or ORBGEN ouT
Error messages |_ merged to program output or ERROR MSG

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un ‘ AirDay A-Day
> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: igo/GPSUSER52/PAN/ORBGEN.INP_MV
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ORBGEN 3.1: Options

TITLE  [ORBGEN title]

TIME FRAME, POTENTIAL AND TIDAL CORRECTIONS

Time frame GPS hd

Earth potential degree 12 E

Ocean tides max degree 8 =

Apply CMC correction OTL: F ATL: F
Apply antenna offset I

SYSTEM FOR DYNAMICAL ORBIT PARAMETERS
DYX Sun-oriented (constant + D1, Y1, X1) - old CODE model
D2X Sun-oriented (constant + D2, D4, X1) - new CODE model
RSW (radial, along-track, cross-track) - LEO + SLR
DRSW (Direct, radial, along-track, cross-track) - LEO + SLR

)

I T B |

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rerrun | A+Day A-Day
> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: igo/GPSUSER52/PAN/ORBGEN.INP_MV
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ORBGEN 3.2: Options

PRINT RESIDUALS

NUMERICAL INTEGRATION
Number of iterations

EQUATION OF MOTION
Polynomial degree
Length of interval

VARTATIONAL EQUATIONS
Polynomial degree
Length of interval
Additional sets
Use extended RPR Format

NO| -

E=

=

01 OUVOU

(hh mm ss)

12 3:
06 00 00
0 Bl
-

(hh mm ss)

H ATop ‘ APrev ‘ ANext ‘ Cancenl ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer~un ‘ AirDay A-Day

> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: igo/GPSUSER52/PAN/ORBGEN.INP_MV
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DYNAMICAL ORBIT PARAMETERS

DO (direct) F

Y0 (y-bias) ¥
X0 i
R (radial) ~
S (along-track) ~
W (out-of-plane) [~

Satellite selection
List of satellites
Parameter spacing

ORBGEN 4: Parameter Selection

Apart from six osculating elements, estimate the following parameters:

STOCHASTIC PULSES IN (R, S, W)-DIRECTIONS

Periodic D1 terms (cos, sin) F
Periodic D2 terms (cos, sin) F
Periodic D4 terms (cos, sin) I'—
Periodic Y1 terms (cos, sin) F
Periodic X1 terms (cos, sin) F
Periodic R1 terms (cos, sin) |_
Periodic S1 terms (cos, sin) |_
Periodic W1l terms (cos, sin) [
NONE i
(hh mm ss)

H ATop ‘ APrev ‘ ANext ‘ Cance*l ‘ SaverAs | ASave ‘ ARun ‘ AOutput | Rerrun | A+Day A-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/ORBGEN.INP

4
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$Y+0 YYYY — 2010
YYYY year (2010)
$S+0 DDDS — 2080
DDD day of year (208)

S session character (0)

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

ORBGEN 5: Orbital Arc Definition

ORBITAL ARC DEFINITION
Number of arcs within the time window 1

Time window to be covered by the standard orbits
3 Defined by Year and Session identifier

Year $Y+0 Session $5+0

c Defined by Start and End times
yyyy mm dd hh mm ss yyyy mm dd hh mm ss
Start $YMD_STR+0 00 00 00 End $YMD_STR+0 23 59 59

H ATop ‘ APrev ‘ ANext ‘ Cancenl ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer~un ‘ AirDay A-Day

> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: igo/GPSUSER52/PAN/ORBGEN.INP_MV

6.1 Tabular orbit files

x TABFIL

Look in:|Jihome!origo/GPSDATAICAMPAIGN52/EXAMPLE/ORB;’ j 4 ck

. D' coD11205.TAB
D' coD10207.TAB J COD11206.TAB
[ cOD10208.TAB

Filegame:l -
File type: X | canc

Browse

Select All

4



7 Import Earth orientation parameters (POLUPD)

COD$W+07 CODWWWW7 COD15947
WWWW GPS week (1594)
CODS$YD+0 CODYYDDD COD10208
YY year (10)
DDD day of year (208)

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE

User Help
CONVERT IERS POLE FILES TO BERNESE FORMAT - POLUPD 1: Input/Output Files
GENERAL FILES
Show all general files I
INPUT FILES
Bernese formatted ERP files ERP!
Foreign formatted ERP files EOD$W+O7 IEP
RESULT FILE
Bernese formatted ERP file (out) EOD$YD+0 ERP
GENERAL OUTPUT FILES
Program output F' use POLUPD.Lnn or POLUPD ouT
Error messages I merged to program output or ERROR MSG

H ATop ‘ APrev ‘ ANext ‘ Cance”l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer?un ‘ A+Day A+-Day

> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: rigo/GPSUSER52/PAN/POLUPD.INP_MV

*Why the digit 77 Probably because these are weekly files giving values for 742 epochs, the target GPS week plus one day
before and one day after. Data are given for noon each day.

x o

Bernese GNSS Software Version 5.2
Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE
POLUPD 1.1: General Files

User Help

GENERAL INPUT FILES
Pole offset coefficients
GPS-UTC seconds GPSUTC.

MENU SETTINGS

Selected campaign $ {P} /EXAMPLE

year 2010 session 2080
$ {P} /EXAMPLE/STA/SESSIONS.SES

Selected session
Session table

H ATeop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un | A+Day A-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: rigDIGPSUSEHSZIPANIPOLUPD.INP_MV/
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Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

POLUPD 2: Options

HEADER INFORMATION

Title POLUPD on EXAMPLE]|
Nutation model FiZDODROS NUT|
Subdaily pole model ESZOIOXY SUB|

BULLETIN B AS INPUT
Use 1 or 5 day values

OPTIONS
Use ERP rates
Allow double epochs
Include nutation offsets

Aarr j

Use time window

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un ‘ AtrDay A-Day
> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2080 $J=MV File: rigo/GPSUSER52/PAN/POLUPD.INP_MV _

7.1 Bernese native Earth Orientation Parameter files (”pole files”)

x POLE

Look in:IJihome!origc/GPSDATA!CAMPAIGNSZEXAMPLE/ORB/ j s ef

N Dcobp11205.ERP L'cOD15947.ERP
D coa 2010.ERP ' cOD11206.ERP [ COD16460.ERP
D co4_2011.ERP UcOD11207.ERP U cOD16461.ERP
D cop10207.ERP U cOD15941.ERP U COD19607.ERP
' coD10208.ERP 1 COD15942.ERP

File type: | H L -|  Cancel

Browse

oy
o
=]
QO
3
]
Q
o]
o
~J
9
X]
X{
N
m
e
b

8 Code based clock-synchronization (CODSPP)

http://www.bernese.unibe.ch/faq/#mess101:

GETSTAF: COORDINATES NOT FOUND

The reason for this message is very likely that the renaming of the stations in the station infor-
mation file (.STA) was missed by RXOBV3 or the RINEX header does not fit in the search pattern
of the STA file. Because as the corresponding station is used in your observation file, it needs also
be added to the .CRD, .KIN and .STA files.

In my case, a remedy was looking in the subdirectory $P/EXAMPLE/OBS: there are files there having the
general form

?7?778$S+0.PZO for phase observations, like GANP2070.PZO
?777?$S-4-0.PZH header file GANP2070.PZH
??778S40.CZO for code observations, like GANP2070.CZO

16


http://www.bernese.unibe.ch/faq/#mess101

?7??7?8S+0.CZH header file GANP2070.CZH.

The station name here is GANP. This is the original four-character station name, when the “remapped”ﬂ unique
four-character station name according to $P/EXAMPLE/STA/ABBREV.ABB should be GAN1. Similarly
HERT, which is remapped to HER1, etcetera.

This is wrong.

The names of Bernese native observation files should use re-mapped four-character names, not the original ones.

These non-remapped four-character station-name observation files should all be deleted. They are probably
leftovers from a flawed, earlier run. Sadly, Bernese isn’t very robust against being misled by its own file names
in this way. ..

Also ABBREV.ABB should be cleaned up to only offer the original four-character station names with DOMES
marker names. See figure [I] for a well-formed file.
CODSYD-+0 CODYYDDD COD10208

YY year (10)
DDD day of year (208)

APRSYD-+0 APRYYDDD APR10208
?7?7?$S+0 STATDDDS — STAT2080

???? station name (STAT)

S session character (0)
P1C1$M+0 P1C1YYMM — P1C11007
MM month (07)

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

CODE-BASED CLOCK SYNCHRONIZATION - CODSPP 1: Filenames

GENERAL FILES
Show all general files I

INPUT ORBITS
e Broadcast orbits BRD|

& Standard orbits m STD Satellite clocks Imﬂ
INPUT FILES
Code observation files [p?27$S+0 CZH| A priori coordinates APR$YD+0 |CRD
Estimated tropo.values [ TRP Site eccentricities [ Ecc|
Maps of VMF1l coeff. [ GRD Kin. input coordinates [ KIN|
Pole file lcoD$YD+0 ERP Code bias input files PIc1$M+0 DCB

Station sigma factors 808

LEO files .

H ATop ‘ APrev ‘ ANext ‘ Cancenl ‘ SavenrAs | ASave ‘ ARun ‘ AQutput | Rer*un | A+Day A*-Day
> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2070 $J=MV File: rigo/GPSUSER52/PAN/CODSPP.INP_MV

IThe remapping apparently consists of taking the station name including the DOMES marker name and finding, from left to
right, the first unique character to include in the remapped name. So, if both GANP and GANP 11515M001 are on the list, the
latter is mapped to GANI1.

17
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RINEX Orbits/EOP Processing Service Conversion

Bernese GNSS Software Version 5.2

BPE

User Help

CODSPP 1.1: General Files

GENERAL INPUT FILES
General constants
Subdaily pole model
Nutation model
Satellite information
Receiver information
Satellite problems
Station information
Geodetic datum
Phase center eccentricities
Frequency information
GPS-UTC file

MENU SETTINGS
Selected campaign
Selected session
Session table

TEMPORARY FILES
Scratch files

CONST.

TERS2010XY
IAU2000R06
SATELLIT.I08
RECEIVER.
SAT $Y+0

SUB

DATUM.
PCV.IO8

GPSUTC.

${P} /EXAMPLE
yYear 2010 2080
${P} /EXAMPLE/STA/SESSIONS.SES

session

EODSPP$J SCR

fcopspp$a sci

fcopspp$a sc2

H ATop ‘ APrev ‘ ANext ‘ Cance”l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A+-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $5+0=2080 File: /home/origo/GPSUSER52/PAN/CODSPP.INP p

X - O

Configure Campaign

RINEX Orbits/EOP Processing Service Conversion

Bernese GNSS Software Version 5.2

PE User Help

CODSPP 1.3: Output Files

RESULT FILES
Coordinate results
Kinematic coordinates
Residual file
Satellite clock results
Clock RINEX results
GNSS receiver LC DCB values

OUTPUT FILES
Output summary (XYZ coord.)
Output summary (Ell.coord.)

GENERAL OUTPUT FILES
Program output
Error messages

CRD
KIN
RES
CLK
CLK
DCB

SME

XYZ$S+0 SMC
r_______

[~ use CODSPP.Lnn
I merged to program output or

or CODSPP ouT
ERROR MSG

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer?un ‘ A+Day A-Day
> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2070 $J=MV File: rigo/GPSUSER52/PAN/CODSPP.INP_MV

X - O

Configure Campaign

RINEX Orbits/EOP Processing Service Conversion

Bernese GNSS Software Version 5.2

BPE

User Help

CODSPP 2: Input Options
TITLE |tit1ﬁ
PARAMETERS
Frequency L3 =
Clock polynomial degree E - E: one offset per epoch
Save clock estimates BOTH B
Estimate coordinates NO -
ATMOSPHERE MODELS
Troposphere GMF M
Ionosphere .

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day AM-Day

> User: origo Campaign: ${P}EXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/CODSPP.INP

18
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® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE
CODSPP 3: Input Options

User Help

OBSERVATION SELECTION

Minimum elevation

m degrees

Sampling rate ﬂ

Interpolation of clocks allowed over o seconds (0:no interpolation)
Observation window .

Use mark flags from observation files [~

PRINT OPTIONS
Residuals [~
Elevations I

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A*-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/CODSPP.INP 4

x o

Bernese GNSS Software Version 5.2
Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE

CODSPP 4: Screening Options

User Help

ITERATIONS

Max. number of iterations

QUTLIER DETECTION
Outlier detection
Max. residual allowed

30.0 meters
Confidence interval 5.0 (in units of one sigma)
Min. degree of freedom ﬂ
Max. RMS of kin. solution 5.0 meters
Mark outliers in obs. files NO -

H ATop ‘ APrev ‘ ANext ‘ Cance*l ‘ SaverAs | ASave ‘ ARun ‘ AOutput | Rerrun | A+Day A-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/CODSPP.INP p
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9 Form baselines (SNGDIF)

?7?7$S-+0 STATDDDS STAT2070

STAT station name (STAT)
DDD day of year (207)

S session character (0)

¥ - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

CREATE SINGLE-DIFFERENCE/BASELINE FILES - SNGDIF 1: Input File Selection

GENERAL FILES
Show all general files F

GENERAL OPTIONS

Measurement type PHASE i}
Processing strategy OBS-MAX =
Stations must contain observ. from GPS -

AUTOMATED BASELINE CREATION

Zero-difference observation files WPZH IWCZH

Reference station for STAR strategy @1 @1
MANUAL BASELINE CREATION

First zero-difference input file PZH CZH|

Second zero-difference input file — pe= 2"

Single-difference output file [ psH [ csH

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A*-Day

> User: origo Campaign: ${P}EXAMPLE $Y+0=2010 $S+0=2070 $J=MV File: rigo/GPSUSER52/PAN/SNGDIF.INP_MV 4

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

SNGDIF 1.1: General Files

GENERAL INPUT FILES

General constants CONST.
Satellite information [FATELLIT.108
Geodetic datum [DaTUM.
Abbreviation table [aBBREV

MENU SETTINGS

Selected campaign $ {P} /EXAMPLE
Selected session year 2010 session 2080
Session table ${P} /EXAMPLE/STA/SESSIONS.SES

H ATop ‘ APrev ‘ ANext ‘ Cance’l ‘ SaverAs | ASave ‘ ARun ‘ AQutput | Rer*un | A+Day A-Day

> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/SNGDIF.INP

20



APRS$YD-+0 APRYYDDD APR11206
YY year (11)
DDD day of year (206)

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

SNGDIF 2: Filenames

INPUT FILES

Station coordinates APR$YD+0| CRD
Site eccentricities ECC|
Predefined baselines [ BsL
Cluster definition CLU|

RESULT FILES

Listing of formed baselines BSL

Cluster/baseline assignment CLB (2 digits will be appended)
GENERAL OUTPUT FILES

Program output F use SNGDIF.Lnn or SNGDIF ouT

Error messages |_ merged to program output or ERROR MSG

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer~un ‘ AirDay A-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/SNGDIF.INP

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

SNGDIF 3: Options

TITLE  [eitle]

SIMULTANEOUS OBSERVATIONS
Tolerance to identify observations of one epoch 1.0 seconds

SETTING OF NEW AMBIGUITIES

Merge ambiguities from input files ~
After a gap in the observations larger than 20 minutes
If a cycle slip flag in one of the input files I

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un ‘ A+Day A-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/SNGDIF.INP

® - «© Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

SNGDIF 3.1: Options for Strategy OBS-MAX

SPEED UP BASELINE SELECTION ALGORITHM
Minimum number of observations requested 600 = (scaled, see help)
Maximum distance for fast observation count 0‘ = kilometers
Maximum baseline length considered 9000 kilometers

ALLOW REDUNDANT BASELINES
Add redundant baselines ~

ADD BONUS DEPENDING ON BASELINE LENGTH
Maximum bonus for number of observations 10 percent
Direct L1/L2: Baseline length from 0 to 20 3: kilometers
Wide-/Narrowlane: Baseline length from 0 to 200 ~| kilometers
Other: Baseline length from 0 to 0 3: kilometers

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer~un ‘ AirDay A-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/SNGDIF.INP



10 Phase preprocessing (MAUPRP)

The main purpose of this processing phase is to clean the single-difference carrier-phase observation files from
“outliers” (individual erroneous observations) and to fix “cycle slips” — sudden changes in the integer ambiguity
of a single-difference observation arc of a satellite due to loss of lock by the receiver on the radio signal of the
satellite. Normally, after acquisition by the receiver of a satellite’s radio signal, it tracks the cycling of the phase
of the carrier wave, counting the whole cycles. The fractional cycle (the part between 0 and 27 radians, or 0
and 1 cycles), is measured at acquisition.

??7?7$S+0 STSTDDDS STST2080

ST station names (two characters)
DDD day of year (208)

S session character (0)
APRSYD-+0 APRYYDDD APR10208
YY year (10)
CODS$YD-+0 CODYYDDD COD10208

® - O Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

PHASE PREPROCESSING - MAUPRP 1: Input Files

GENERAL FILES
Show all general files F

INPUT FILES

¢ Zero-difference observation files W
¢ Single-difference observation files [P??2$8+0
A priori coordinates m
Site eccentricities
Kinematic input coordinates
GNSS standard orbits m
Pole file m
satellite clocks —
Estimated troposphere values
Meteo data files

Maps of VMFl coefficients
Ionosphere models

Process LEOs ~

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rerfun | A+Day A-Day

> User: origo Campaign: ${P}yEXAMPLE $Y+0=2010 $5+0=2080 File: /home/origo/GPSUSER52/PAN/MAUPRP.INP 4
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Help

MAUPRP 1.1: General Files

GENERAL INPUT FILES
General constants
Geodetic datum
Subdaily pole model
Nutation model
Satellite information
Satellite problems
Station information
Phase center eccentricities

MENU SETTINGS
Selected campaign
Selected session
Session table

TEMPORARY FILES
Scratch files

CONST.

DATUM.
IERS2010XY SUB
IAU2000R06 NUT
SATELLIT.IO08

SAT $Y+0 CRX]|

EXAMPLE STA

PCV.IO08

${P} /EXAMPLE

year 2010 session 2080

${P} /EXAMPLE/STA/SESSIONS.SES

MAUPRP$J SCR MAUPRP$J scl

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A*-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/MAUPRP.INP

x

- o

Bernese GNSS Software Version 5.2

#

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help
MAUPRP 2: Output Files ]|
RESULT FILES
Coordinate results CRD
Residual file RES
GENERAL OUTPUT FILES
Program output F' use MAUPRP.Lnn or MAUPRP ouT
Error messages r' merged to program output or ERROR MSG

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/MAUPRP.INP

x

Configure Campaign

- o

Bernese GNSS Software Version 5.2

RINEX Orbits/EOP Processing Service Conversion BPE User

Help

Kl

4

MAUPRP 3: General Options

TITLE |title

GENERAL SETTINGS

Screening mode, frequency to check AUTO -

Max. baseline length to use BOTH mode 20 km

Interpolation of clocks allowed over

0 seconds (0:no interp)

Save screened observation files ¥

TROPOSPHERE MODELING

ZPD model and mapping function GMF ~

SAVING COORDINATES
Define the fixed station

(blank: automatic selection)

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/MAUPRP.INP

4



® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

MAUPRP 4: Marking of Observations

MARKING OF OBSERVATIONS BEFORE CYCLE SLIP DETECTION

Mark if marking flags in observation file .

Mark observations below an elevation of mdegrees for stations
mdegrees for LEOs

Minimum time interval accepted for continuocus observations W seconds

Maximum gap accepted within continuous observations IT seconds

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/MAUPRP.INP y

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

MAUPRP 5: Non-Parametric Screening

GENERAL OPTIONS

Extent of program output SUMMARY b
Maximum time interval for polynomial fit Iz_ minutes

SCREENING ON DIFFERENT DIFFERENCE LEVELS

[T Original observations from file for ZD-files: zero  diff.
Polynomial degree ,ﬂ SD-files: single diff.
Discontinuity level W meters

[ Differences between satellites for ZD-files: single diff.
Polynomial degree ,ﬂ SD-files: double diff.
Discontinuity level ,m meters

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day AM-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/MAUPRP.INP 4

® - o Bernese GNSS Software Version 5.2
Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

MAUPRP 6: Epoch-Difference Solution

EPOCH-DIFFERENCE SOLUTION for ZD-files: double diff.
Frequency for the solution L3 - SD-files: triple d4iff.
Kinematic coordinate estimation ~
Maximum observed-computed value 0.5 meters (0.0: no check)

RMS limit for epoch solution ,T meters (0.0: no check)

F~ A priori coordinate/baseline vector sigmas

X-coordinate 0.1 meters
Y-coordinate 0.1 meters
Z-coordinate 0.1 meters

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer~un ‘ AirDay A-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/MAUPRP.INP p
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Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

MAUPRP 8: Cycle Slip Detection/Correction

CYCLE SLIP DETECTION
Extent of program output [SUMMARY [

Do not accept cycle slip corrections .

Minimum size of accepted cycle slip correction l]_o— cycles

Test only observations with cycle slip flag .

L5 is clean except for observations with flags I

NO CYCLE SLIP HYPOTHESIS

Sigma for L1 observations m meters

Sigma for L2 observations lm meters

Maximum ionospheric change from epoch to epoch
for single frequency mode (or short bsl.) 30 % of L1 cycles
for combined mode (or long bsl.) W % of Ll cycles
use the combined mode value for bsl longer than 2000 km

CYCLE SLIP CORRECTIONS
Search width to find L1l cycle slip correction 5 3: integers

Search width to find L5 cycle slip correction integers

N

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A*-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/MAUPRP.INP 4

» - o Bernese GNSS Software Version 5.2
Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help
MAUPRP 9: Outlier Rejection / Ambiguity Setting
OUTLIER REJECTION
Enable outlier rejection F
Mark consecutive outliers up to a time interval 181 seconds
SET UP MULTIPLE AMBIGUITIES
Preserve ambiguities from observation file I
If a cycle slip flag in observation file .
If no cycle slip correction was possible ¥
After an observation gap larger than 181 seconds
MARKING OF OBSERVATIONS AFTER CYCLE SLIP CORRECTIONS
Minimum observed time interval per ambiguity 301 seconds
Remove satellites if the file contains more than 300 ambiguities

H ATop ‘ APrev ‘ ANext ‘ Cancenl ‘ SaverAs | nSave ‘ ARun ‘ AQutput ‘ Rer~un ‘ A+Day A-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/MAUPRP.INP P

11 Parameter estimation (GPSEST): initial run

Here, we first determine initial co-ordinates and an initial tropospheric delay solution to be used in further runs.
The solution uses the L3 or ionosphere-free linear combination of the observables L1 and L2, and no ambiguity
resolution is attempted: the ambiguities are treated as real-valued unknowns.

The output files produced are called FLT$YD+0.CRD (co-ordinates) and FLT$§YD+0.TRP (tropospheric pa-
rameters), and re-loaded in later runs.
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?7?7$S-+0 STSTDDDS STST2080

STAT station names (two characters)

DDD day of year (208)

S session character (0)

FLT$YD-+0 FLTYYDDD FLT10208

YY year (10)

COD$YD-+0 CODYYDDD COD10208

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

GENERAL FILES AND PROCESSING MODE
Space geodetic technique
Differencing level
LEO data processing
Show all general files

OBSERVATION FILES
Phase observations
Code observations
Range observations

MATN INPUT FILES
Station coordinates
Satellite standard orbits
Earth rotation parameters
satellite clock corrections
Differential code biases
Gridded VMF1l coefficients
Tonosphere models

Ocean tidal loading
Atmospheric tidal loading

PARAMETER ESTIMATION - GPSEST 1.1: Input Files 1

GNSS =

DOUBLE ~

r_
F‘

????$S+0 PSH]

lcoD$¥D+0 STD
lcoD$YD+0 ERP
CLK
DCB
GRD|
lcoD$wD+0 TON]|

CORRECTIONS FOR LOADING EFFECTS AND CENTER OF MASS

EXAMPLE

EXAMPLE BLQ
ATL

???7$S+0 [PZH
CZH

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rerfun | A+Day A-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP
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Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

GPSEST 1.4: General Files

GENERAL INPUT FILES

General constants CONST.

Geodetic datum DATUM. [
Phase center variations PCV.IO08

Receiver information RECEIVER.
Satellite information SATELLIT.I08 |
Satellite problems SAT $Y+0 cRY|
Earth potential coefficients W_
Subdaily pole model TERS2010XY  SUB|
Nutation model IAU2000R06  NUT|
SINEX header file SINEX. [
IONEX control file IONEX. [
GPS-UTC file GPSUTC. [
Frequency information —F_RQ

MENU SETTINGS

Selected campaign ${P}/EXAMPLE
Selected session Year 2010 Session 2080
Session table ${P} /EXAMPLE/STA/SESSIONS.SES

TEMPORARY FILES
Scratch files IEPSESTM SCR IEPSESTM scl EPSESTW sc2
H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer?un ‘ A+Day A*-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP 4

For session 2010 / 208, the normal equation was singular. For this reason, the CORRECT correlation strategy
was replaced by the BASELINE one, which led to a successful run for this session.
Also, choose as satellite system GPS/GLO, as that is all we have.

x - O Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

GPSEST 3.1: General Options 1

TITLE [title

OBSERVATION SELECTION

Satellite system m
Frequency/linear combination ﬁ
Elevation cutoff angle 3~ degrees
Sampling interval [ seconds
Tolerance for simultaneity [100  milliseconds
Special data selection NO -
Observation window .

OBSERVATION MODELING AND PARAMETER ESTIMATION

A priori sigma of unit weight 0.001 meters

Elevation-dependent weighting COSZ -

Type of computed residuals W

Correlation strategy BASELINE |
LEO-SPECIFIC SELECTION AND MODELING OPTIONS

Elevation cutoff angle 0 degrees

Elevation-dependent weighting NONE v

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rerfun | A+Day A-Day
> User: origo Campaign: ${P}yEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP p
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GPSEST 3.2: General Options 2

A PRIORI TROPOSPHERE MODELING
ZPD model and mapping function DRY GMF ~| for GNSS

MENDES-PAVLIS || for SLR

HANDLING OF AMBIGUITIES

Resolution strategy NONE -
Solve ambiguities for ALL T
Consider GPS quarter-cycle biases IF INDICATED T
Save resolved ambiguities I -
Introduce widelane integers ~
Introduce Ll and L2 integers F

SPECIAL PROCESSING OPTIONS
Stop program after NEQ saving N
Activate extended program output F

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un ‘ A+Day A-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP

® - © Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

GPSEST 4: Datum Definition for Station Coordinates

DATUM DEFINITION TYPE
[s4 Free network solution

& Coordinates constrained MANUAL =
s Coordinates fixed MANUAL =

A PRIORI SIGMAS

North 0.0001 meters
East 0.0001 meters
Up 0.001 meters

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput | Rerfun | A+Day A-Day
> User: origo Campaign: ${P}yEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP
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GPSEST 5.1: Setup of Parameters and Pre-Elimination 1

STATION-RELATED PARAMETERS Setup Pre-Elimination
Station coordinates |N0 j
Ambiguities | NO 7l

ATMOSPHERIC PARAMETERS
Site-specific troposphere parameters N [wo &
Global ionosphere parameters N |NO B

GLOBAL PARAMETERS
Orbital parameters r' NO =
Earth orientation parameters r' NO o
Ceocenter coordinates [~ NO Z

EPOCH PARAMETERS
Receiver clock offsets
Satellite clock offsets
Kinematic coordinates

EVERY_EPOCH
EVERY EPOCH
EVERY EPOCH
EVERY_EPOCH

a1

Stochastic ionosphere parameters

IS

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput | Rer*un | A+Day *-Day

> User: origo Campaign: ${P}/EXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP y

11.1 Results: station coordinates

A posteriori sigma of 1.2 mm is quite good. The a priori sigma was 1 mm. The is 1.54, a bit high.

Perhaps because of the per-baseline correlation model. This value is the square of ( a posteriori / a priori ).

x ${P}/EXAMPLE/OUT/GPSEST.L26

A POSTERIORI SIGMA OF UNIT WEIGHT (PART 1): 2
A POSTERIORI SIGMA OF UNIT WEIGHT : 0.0012 M (SIGMA OF ONE-WAY L1 PHASE OBSERVAI
DEGREE OF FREEDOM (DOF) H 642950
CHI**2/DOF H 1.54
1EXAMPLE
title
STATION COORDINATES: (NOT SAVED)
|
NUM STATION NAME PARAMETER A PRIORI VALUE NEW VALUE NEW- A PRIORI
75 GANP 11515M001 X 3929181.4214 3929181.3040 -0.1174
Y 1455236.8208 1455236.8079 -0.0129
Z 4793653.9501 4793653.8527 -0.0975
4 |

e
Find prev Close
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11.2 Results: tropospheric parameters

Tropospheric parameters were estimated for all stations at 2 hour intervals. Not just total zenith delays, but
also north and east direction gradients. These values are offsets from a reference model.

% ${P}/EXAMPLE/OUT/GPSEST.L26

SITE-SPECIFIC TROPOSPHERE PARAMETERS: (NOT SAVED) E
REFERENCE ELEVATION ANGLE OF GRADIENT TERMS : 45.0 DEGREES
MINIMUM ELEVATION ANGLE : 3.0 DEGREES
MAPPING FACTOR AT MINIMUM ELEVATION ANGLE H 19.1
CORRECTIONS (M) RMS ERRORS (M)
REQU. STATION NAME NORTH EAST ZENITH NORTH EAST ZENITH ANC
1 GANP 11515M001 0.00061 0.00187 0.13441 0.00003 0.00004 0.00057
2 GANP 11515M001 0.00053 0.00171 0.13302 0.00002 0.00003 0.00039
3 GANP 11515M001 0.00045 0.00155 0.13854 0.00002 0.00003 0.00034
4 GANP 11515M001 0.00037 0.00139 0.15232 0.00002 0.00003 0.00035
5 GANP 11515M001 0.00029 0.00123 0.16631 0.00002 0.00002 0.00034
€ GANP 11515M001 0.00021 0.00107 0.16658 0.00002 0.00002 0.00031
7 GANP 11515M001 0.00013 0.00091 0.16863 0.00002 0.00002 0.00030
8 GANP 11515M001 0.00005 0.00075 0.16816 0.00002 0.00002 0.00036
9 GANP 11515M001 -0.00003 0.00059 0.16226 0.00002 0.00002 0.00034
10 GANP 11515M001 -0.00011 0.00043 0.15624 0.00002 0.00003 0.00032
11 GANP 11515M001 -0.00019 0.00027 0.17003 0.00002 0.00003 0.00038
12 GANP 11515M001 -0.00027 0.00011 0.16475 0.00003 0.00003 0.00036
13 GANP 11515M001 -0.00035 -0.00005 0.15662 0.00003 0.00004 0.00053 |
14 HERT 13212M010 -0.00053 -0.00194 0.21237 0.00004 0.00005 0.00084
15 HERT 13212M010 -0.00057 -0.00168 0.20591 0.00004 0.00005 0.00055
16 HERT 13212M010 -0.00060 -0.00142 0.19330 0.00003 0.00004 0.00046
17 HERT 13212M010 -0.00064 -0.00116 0.19483 0.00003 0.00004 0.00048
18 HERT 13212M010 -0.00068 -0.00090 0.22340 9.00003 0.00003 0.00047

| : _>|ﬂ
Find prev, Close

12 Parameter estimation (2)
We add a ionosphere model, and produce co-oordinate output and tropospheric parameter output.

The output files produced are called FLT$§YD+0.CRD (co-ordinates)and FLT$YD-+0.TRP (tropospheric pa-
rameters), and re-loaded in later runs.
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Tonosphere model added.
?7??778$S+0 STSTDDDS STST2080

STAT station names (two characters)
DDD day of year (208)

S session character (0)
APR$YD-+0 APRYYDDD APR10208
YY year (10)
COD$YD-+0 CODYYDDD COD10208
P1C1$M+0 P1C1YYMM P1C11007
MM month (07)

® - =« Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

PARAMETER ESTIMATION - GPSEST 1.1: Input Files 1

GENERAL FILES AND PROCESSING MODE

Space geodetic technique GNSS -

Differencing level DOUBLE ~
LEO data processing .
Show all general files ¥

OBSERVATION FILES
Phase observations ????2$S+0 PSH| ??2?7$S+0 [PZH
Code observations CSH] CZH

Range observations RZH

MAIN INPUT FILES

Station coordinates APR$YD+0 CRD
Satellite standard orbits ICOD$YD+0 STD
Earth rotation parameters ICOD$YD+0 ERP
Satellite clock corrections CLK|
Differential code biases P1C1$M+0 DCB
Gridded VMF1 coefficients [ GrD

Ionosphere models ICOD$WD+0 ION|

CORRECTIONS FOR LOADING EFFECTS AND CENTER OF MASS

Ocean tidal loading EXAMPLE BLQ
Atmospheric tidal loading EXAMPLE ATL

H ATop ‘ APrev ‘ ANext ‘ Cancenl ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer~un ‘ AirDay A~-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP
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Output iono- and troposphere estimates to file.
FLT$YD-+0 FLTYYDDD FLT10208

YY year (10)

DDD day of year (208)

¥ - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

GPSEST 2.1: Output Files 1

GENERAL OUTPUT FILES

Program output ¥ use GPSEST.Lnn or GPSEST ouT

Error message ~ merged to program output or ERROR MSG
NORMAL EQUATION SYSTEM NQO
STATION- AND SATELLITE-RELATED RESULTS

Station coordinates [FLT$YD+0 CRD

Satellite orbital elements ELE

Earth rotation parameters ERP

Earth rotation parameters (IERS) IEP

ATMOSPHERE-SPECIFIC RESULTS

Troposphere estimates FLT$YD+0 TRP
Troposphere estimates (SINEX) TRO
Tonosphere models ION
Ionosphere models (IONEX) INX

H ATep ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A*-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP 4

¥ - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

GPSEST 4: Datum Definition for Station Coordinates

DATUM DEFINITION TYPE

[ad Free network solution
2 Coordinates constrained W
s Coordinates fixed MANUAL -
A PRIORI SIGMAS
North [0.001 = meters
East [0.001  meters
Up W meters

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput | Rer*un | A+Day A-Day

> User: origo Campaign: ${PYEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP P
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GPSEST 5.1: Setup of Parameters and Pre-Elimination 1
STATION-RELATED PARAMETERS Setup Pre-Elimination
Station coordinates |N0 j
Ambiguities [EVERY_SEsSsSION 7l
ATMOSPHERIC PARAMETERS
Site-specific troposphere parameters i |N0 j
Global ionosphere parameters ~ |NO j
GLOBAL PARAMETERS
Orbital parameters [~ NO B
Earth orientation parameters l_ NO E
Geocenter coordinates N NO =
EPOCH PARAMETERS
Receiver clock offsets F EVERY_EPOCH =
Satellite clock offsets [~ EVERY_EPOCH B
Kinematic coordinates ~ EVERY_EPOCH E
Stochastic ionosphere parameters ~ EVERY_EPOCH =

H ATop ‘ APrev ‘ ANext ‘ Cance”l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A+-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $5+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP p

Add soft regularization constraint on troposphere parameters

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

GPSEST 6.1.1: Site-Specific Troposphere Parameters 1

ZENITH PATH DELAY PARAMETERS

Mapping function ET GMF -
Parameter spacing 01 00 00 (hh mm ss)
HORIZONTAL GRADIENT PARAMETERS
Gradient estimation model CHENHER M
Parameter spacing §4 00 00 (hh mm ss)
A PRIORI SIGMAS Absolute Relative
Zenith path delay meters 5 meters
Horizontal gradients meters 5 meters

EXTRACTION OF PARAMETERS FOR TROPOSPHERE SINEX FILE

Offset (hhh mm ss) Time resolution 01 00 00 (hh mm ss)

H ATop ‘ APrev ‘ ANext ‘ Cance*l ‘ SaverAs | ASave ‘ ARun ‘ AQutput | Rer*un | A+Day A-Day

> User: origo Campaign: ${P}YyEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP p

13 Ambiguity resolution

Here we resolve the ambiguities on a baseline-by-baseline basis. Doing this for all baselines together, even on a
session-by-session basis, would be too heavy on the computer. The baseline station names, two two-character
names from ABBREV.ABB, are input manually.

For ambiguity resolution, we use the QIF (Quasi Ionosphere Free) technique. This requires use of the original
L1&L2 observables together, and stochastic ionosphere parameters. In this stage we input the co-ordinate and
troposheric parameter files determined earlier: FLT$YD+0.CRD and FLT$YD+0.TRP.

Baselines and network:

Note that this is just one example of a set of baselines generated by SNGDIF. Running the program with
different options, or on data with a different processing history, will produce different sets of baselines. So don’t
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be surprised if you are getting a different set.

The automated strategies, like the OBS-MAX and STAR stategies, will always produce an independent set of
baselines. So, with 13 stations, one gets 12 baselines.

1 GNJZ | GANP  JOZ2
2  PBz2 | PTBB  ZIM2

3 LMWI | LAMA WTZR

4 TSZ2 | TLSE  ZIM2 L/il\gA

5 W4Z2 | WTZZ  ZIM2

6 GNMT | GANP MATE WSRT ~ PTBB WTZR ONSA
7 JZOS | JOZ2 ONSA 8N\ {2 19 17

§ WRZ2 | WSRT zim2 ~ERT 1 4—} Zﬁ/{f — 5 WTZZ «— 12 J(T)?
9 WIW4 | WTZR WTZZ

10 7271 | ZIM2  ZIMM TLSE  ZIMM folgP
11 HRZ2 | HERT  ZIM2 Lo

12 JZW4 JOZ2 WTZZ

GNJZ$S+0 STSTDDDS GNJZ2080
GNJZ station names (two characters, here GN and JZ)

DDD day of year (208)

S session character (0)
FLT$YD-+0 FLTYYDDD FLT10208

YY year (10)
CODS$YD-+0 CODYYDDD COD10208
CODSWD+0 CODWWWWD COD15942

WWWW GPS week (1594)
D GPS day (2)

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

PARAMETER ESTIMATION - GPSEST 1.1: Input Files 1

GENERAL FILES AND PROCESSING MODE

Space geodetic technique GNSS -
Differencing level DOUBLE ~
LEO data processing .
Show all general files I

OBSERVATION FILES

Phase observations GNJZ$S+0 PSH] ????$S+0 PZH|
CSH] CZH
RZH

Code observations

Range observations

MATN INPUT FILES
Station coordinates FLT$YD+0 CRD
Satellite standard orbits ICOD$YD+0 STD
Earth rotation parameters ICOD$YD+0 ERP
satellite clock corrections CLK
Differential code biases DCB!
Gridded VMF1 coefficients GRD
Ionosphere models ICOD$WD+0 ION|

CORRECTIONS FOR LOADING EFFECTS AND CENTER OF MASS

Ocean tidal loading EXAMPLE BLQ
Atmospheric tidal loading EXAMPLE ATL z

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rerfun | A+Day A-Day
> User: origo Campaign: ${P}yEXAMPLE $Y+0=2011 $S+0=2060 File: /home/origo/GPSUSER52/PAN/GPSEST.INP
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FLT$YD-+0 FLTYYDDD FLT10208

YY year (10)
DDD day of year (208)

X - O

Configure Campaign

Bernese GNSS Software Version 5.2

RINEX Orbits/EOP Processing Service Conversion

BPE

User

Help

GPSEST 1.2: Input Files 2

ADDITIONAL INPUT FILES
Satellite orbit partials
Clock RINEX file
Inter-system biases
Troposphere estimates
Meteorological data

GRIDDED LOADING PARAMETERS
Atmospheric pressure
Ocean, non-tidal
Hydrostatic pressure

AUXILIARY STATION FILES
Station information
Kinematic coordinates
Receiver antenna orientation
Observation sigma factors
Station eccentricities

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput | Rerrun | A+Day A-Day
> User: origo Campaign: ${P}/EXAMPLE $Y+0=2011 $S+0=2060 File: /home/origo/GPSUSER52/PAN/GPSEST.INP

RPR|

CLK

FLT$YD+0 TRP

STA
KIN|
AZI
508
ECC|

GNJZ$+0Q GNJZDDDQ — GNJZ206Q

DDD day of year (208)

» - O

Configure Campaign

Bernese GNSS Software Version 5.2

RINEX Orbits/EOP Processing Service Conversion

BPE

User

Help

4

GPSEST 2.1: Output Files 1
GENERAL OUTPUT FILES
Program output ~

Error message r'

NORMAL EQUATION SYSTEM

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un ‘ A+Day ~-Day
> User: origo Campaign: ${P}YyEXAMPLE $Y+0=2011 $S+0=2060 File: /home/origo/GPSUSER52/PAN/GPSEST.INP

use GPSEST.Lnn
merged to program output

NQO

STATION- AND SATELLITE-RELATED RESULTS

Station coordinates CRD
Satellite orbital elements ELE
Earth rotation parameters ERP
Earth rotation parameters (IERS)  1EP
ATMOSPHERE- SPECIFIC RESULTS
Troposphere estimates TRP
Troposphere estimates (SINEX) TRO
Ionosphere models ION
Ionosphere models (IONEX) INX

35

or

or

knazg+roq our

ERROR MSG



L1&L2 concurrent processing is mandatory for quasi-ionosphere-free ambiguity resolution.

X - O

Configure Campaign

Bernese GNSS Software Version 5.2

RINEX Orbits/EOP Processing Service Conversion

BPE User Help

GPSEST 3.1: General Options 1

TITLE  [title]

OBSERVATION SELECTION
Satellite system
Frequency/linear combination
Elevation cutoff angle
Sampling interval
Tolerance for simultaneity
Special data selection
Observation window

A priori sigma of unit weight
Elevation-dependent weighting
Type of computed residuals
Correlation strategy

Elevation cutoff angle
Elevation-dependent weighting

OBSERVATION MODELING AND PARAMETER ESTIMATION

0.001 meters

COsZ i

—

ALL >~
L1&L2 =

10 degrees
[30  seconds
[100 milliseconds
NO -

-

NORMALIZED -
BASELINE 2

LEO-SPECIFIC SELECTION AND MODELING OPTIONS
degrees

H ATop ‘ APrev ‘ ANext ‘ Cance”l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A+-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2011 $5+0=2060 File: /home/origo/GPSUSER52/PAN/GPSEST.INP

Bernese GNSS Software Version 5.2

x — o
Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help
GPSEST 3.2: General Options 2
A PRIORI TROPOSPHERE MODELING
ZPD model and mapping function DRY GMF -| for GNSS
MENDES - PAVLIS [f] for SLR

HANDLING OF AMBIGUITIES
Resolution strategy
Solve ambiguities for
Consider GPS quarter-cycle biases
Save resolved ambiguities
Introduce widelane integers
Introduce L1 and L2 integers

SPECIAL PROCESSING OPTIONS
Stop program after NEQ saving
Activate extended program output

orr K
ALL I

IF_INDICATED M
i
r
r

=
=

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un ‘ A+Day ~-Day
> User: origo Campaign: ${P}/EXAMPLE $Y+0=2011 $S+0=2060 File: /home/origo/GPSUSER52/PAN/GPSEST.INP

One ambiguity fix per iteration step is necessary when processing GLONASS.

¥ - o Bernese GNSS Software Version 5.2
Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help
GPSEST 3.2.4: Quasi-Ionosphere-Free Ambiguity Resolution Strategy
OPTIONS AND CRITERIA FOR TESTING
Maximal number of ambiguities fixed per iteration step il 53
Search width for pairs of L1l and L2 ambiguities 0.5 WL cycles
Maximal sigma of resolvable NL ambiguities 0.03 NL cycles
Maximal fractional part of resolvable NL ambiguities 0.1 NL cycles

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer*un ‘ AirDay A-Day
> User: origo Campaign: ${P}/EXAMPLE $Y+0=2011 $S+0=2060 File: /home/origo/GPSUSER52/PAN/GPSEST.INP
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Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

GPSEST 4: Datum Definition for Station Coordinates

DATUM DEFINITION TYPE
[ Free network solution

I Coordinates constrained WITH FLAG ¥
2 Coordinates fixed FIRST =

A PRIORI SIGMAS

North 0.001 meters
East 0.001 meters
Up 0.001 meters

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A*-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2011 $S+0=2060 File: /home/origo/GPSUSER52/PAN/GPSEST.INP

Stochastic ionosphere parameters are mandatory with QIF.

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

GPSEST 5.1: Setup of Parameters and Pre-Elimination 1
STATION-RELATED PARAMETERS Setup Pre-Elimination
Station coordinates R

Ambiguities NO -

ATMOSPHERIC PARAMETERS

Site-specific troposphere parameters l_ |NO j

Global ionosphere parameters [~ |NO j
GLOBAL PARAMETERS

Orbital parameters ~ NO =

Earth orientation parameters [~ NO ]

Geocenter coordinates NO Z

EPOCH PARAMETERS
Receiver clock offsets
satellite clock offsets
Kinematic coordinates

EVERY EPOCH
EVERY_EPOCH
EVERY_ EPOCH
EVERY EPOCH

KIninis!

Stochastic ionosphere parameters

[ [ 5

H ATop ‘ APrev ‘ ANext ‘ Cancenl ‘ SaverAs | nSave ‘ ARun ‘ AQutput ‘ Rer~un ‘ A+Day A-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2011 $S+0=2060 File: /home/origo/GPSUSER52/PAN/GPSEST.INP

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

GPSEST 6.7: General Options for Epoch Parameters

OPTIONS SPECIFIC TO EPOCH PARAMETERS

Epoch parameters only from phase -

Var-covar wrt epoch parameters SIMPLIFIED j
Sampling rate for resubstitution seconds
Sampling rate for pre-elimination [ seconds

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput | Rer*un | A+Day A*-Day

> User: origo Campaign: ${P}YEXAMPLE $Y+0=2011 $S+0=2060 File: /home/origo/GPSUSER52/PAN/GPSEST.INP
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GPSEST 6.10: Stochastic Ionosphere Parameters

STOCHASTIC IONOSPHERE PARAMETERS

Elimination of reference ionosphere parameters -
Elevation-dependent parameter constraining I

Absolute a priori sigma on single difference level 0.25 meters
Relative a priori sigma of ionospheric random walk I— m/min**1/2

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A*-Day
> User: origo Campaign: ${P}YEXAMPLE $Y+0=2010 $S+0=2080 File: /home/origo/GPSUSER52/PAN/GPSEST.INP 4

14 The Station Information File etc.

This is a central file used by most of the Bernese software modules, so its content — like that of the session file
SESSION.SES and the station name abbreviations file ABBREV.ABB — needs to be correct for everything to
function correctly.

The example campaign EXAMPLE or INTRO provided by the Bernese people as part of their training material
is ready set up: it is called EXAMPLE.STA. If you want to process your own material, you need to set it up
yourself from your RINEX files. Fortunately there is a program called RNX2STA that automates the job: it is
found under the menu Servicer>Station Information Filest> Extract information from RINEX.

® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

EXTRACT STATION INFORMATION FROM RINEX HEADERS - RNX2STA 1: Filenames

GENERAL FILES
Show all general files F

INPUT FILES
S Original RINEX observation files ?2?22¢$S+0 180
SMT|

c Smoothed RINEX observation files

RESULT FILES
Station information from RINEX files ETH STA

GENERAL OUTPUT FILES

Program output |~‘_ use RNX2STA.Lnn or RNX2STA OUT
Error messages |_ merged to program output or ERROR MSG

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput | Rer*un ‘ A+Day ~-Day
> User: origo Campaign: ${P}/ETH $Y+0=2018 $S+0=0090 File: /home/origo/GPSUSER52/PAN/RNX2STA.INP y
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RNX2STA 2: Options

TITLE building ET:.ST3|

Consider radome code

Add marker number to station name
Convert receiver serial number to REC #
Convert antenna serial number to ANT #

OPTIONS FOR STATION INFORMATION FILE
Flag for TYPE 001: Renaming of stations
Flag for TYPE 002: Station information

_‘|—I_‘|_|§|§|

H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ RerAun ‘ A+Day A-Day

> User: origo Campaign: ${P}/ETH $Y+0=2018 $S+0=0090 File: /home/origo/GPSUSER52/PAN/RNX2STA.INP

Noteworthy is that in Panel 2, there is the option “Convert antenna serial number to ANT #”. This option
should be chosen if the software fails to find the antenna calibration information from the general file PCV.*

used, though the information is there.

14.1 A priori coordinates

With a new campaign, also a file containing a priori coordinates for the stations must be provided. It ends
in *.CRD. Files containing all the IGS stations globally are provided with the Bernese distribution. If your
station(s) are not on that list, you must add them manually. The approximate XY Z co-ordinates of a station

are found in its RINEX file headers.

The adding of the station co-ordinates is done automatically by RXOBV3 if you give it the name of the pre-

existing *.CRD file: “Update coordinates” in the below panel.

V]

® - 0 Bernese GNSS Software Version 5.2
Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help
TRANSFER RINEX OBSERVATION FILES TO BERNESE FORMAT - RXOBV3 1: Filenames —
GENERAL FILES
Show all general files F
INPUT FILES
& original RINEX observation files ?22285+0 180
fal smoothed RINEX observation files ????$S+0 |SMT]
Station information file ETH STA
RESULT FILES
Measurement types to save
@ Code - Phase 2 s Range
Update coordinates EXAMPLE CRD (blank if not used)
GENERAL OUTPUT FILES
Program output |7 use RXOBV3.Lnn or RXORBV3 ouT
Error messages |_ merged to program output or ERROR MSG

H ATop ‘ APrev | ANext ‘ Cance?| | SaverAs ‘ ASave ‘ ARun | AQutput | Rer®un | A+Day A-Day

> User: origo Campaign: ${P}/ETH $Y+0=2018 $S+0=0090 $J=RE File: o/GPSUSER52/PAN/RXOBV3.INP_RE 4

39

Lol



® - o Bernese GNSS Software Version 5.2

Configure Campaign RINEX Orbits/EOP Processing Service Conversion BPE User Help

CREATE/UPDATE STATION ABBREVIATION TABLE - EDITABB

Filename /home/origo/GPSDATA/CAMPAIGNS2/ETH/STA/ABBREV.ABB

Title [
Abbreviations
Station name 4-Chr|2-Chr|Remark B
ADIS 31502M001 ADIS |AD Added by SR updabb + |-
DJIG 39901M005 DJIG DJ Added by SR updabb + |-
MBAR 33901M001 MBAR |MB Added by SR updabb + |=

| =
H ATop ‘ APrev ‘ ANext ‘ Cance?l ‘ SaverAs | ASave ‘ ARun ‘ AQutput ‘ Rer~un ‘ AirDay A-Day

> User: origo Campaign: ${P}ETH $Y+0=2018 $S+0=0090 $J=RE File: /home/origo/GPSUSER52/PAN/EDITABB.INP p

Figure 1: A well-formed station-name abbreviation file.

14.2 The station-name abbreviation file

A well formed station-name abbreviation file looks like figure [T}

Any double or multiple occurrences of names for the same station, or multiple variations of the four- or two-
character abbreviations, means that the file is corrupted, which unfortunately can easily happen due to the
guesswork Bernese has to do. Delete the superfluous lines and edit to make sure that only reasonable abbrevi-
ations remain.

Also, check the directory $P/<CAMPAIGN>/OBS for Bernese observation files having these superfluous names,
and delete them.”

15 The output files of the program runs
®____________ omew

Look in:|J/‘homelorigo/GPSDATA/CAMPAIGN52/EXAMPLE/DUT/ j & ef

“.. U ORBGEN.L03 U ORBGEN.L17 “ORBGEN.L31 -'POLUPD.L15 ' POLUPD.L30 ' PRETAB.L13
JCOOVEL.L00 JORBGEN.L04 U ORBGEN.L18 -'ORBGEN.L32 -'POLUPD.L16 -'PRETAB.L00 JPRETAB.L14
J COOVEL.L0O1 JORBGEN.LO5 " ORBGEN.L19 J'POLUPD.L00 'POLUPD.L17 U PRETAB.LO1 U PRETAB.L15
1 COOVEL.L02 JORBGEN.L0O6 U ORBGEN.L20 U POLUPD.L01 U POLUPD.L18 JPRETAB.L02 U PRETAB.L16
1 COOVEL.L03 JORBGEN.L07 D ORBGEN.L21 D POLUPD.L02 U POLUPD.L19 D PRETAB.L03 JPRETAB.L17
U COOVEL.L04 JORBGEN.L08 D ORBGEN.L22 U POLUPD.L03 D POLUPD.L20 JPRETAB.L04 C'RNXGRA.L0O
U COOVEL.L06 JORBGEN.L09 U ORBGEN.L23 U POLUPD.L04 U POLUPD.L21 UPRETAB.LO5 J RNXGRA.LO1
J COOVEL.LO7 JORBGEN.L10 U ORBGEN.L24 U POLUPD.L05 'POLUPD.L22 U PRETAB.L06 “JRNXGRA.L02
JCOOVEL.L09 JORBGEN.L11 U ORBGEN.L25 U POLUPD.L06 -'POLUPD.L23 U PRETAB.L07 Y RNXGRA.L03
U DEFXTR.LO0O JORBGEN.L12 U ORBGEN.L26 “'POLUPD.L08 'POLUPD.L24 U PRETAB.L08 JRNXGRA.L04
U DEFXTR.LO1 JORBGEN.L13 U ORBGEN.L27 U'POLUPD.L11 U POLUPD.L26 ['PRETAB.L09 'RXOBV3.L01
J ORBGEN.L00 “ORBGEN.L14 U ORBGEN.L28 J'POLUPD.L12 U POLUPD.L27 JPRETAB.L10 U RXOBV3.L03
J ORBGEN.L01 JORBGEN.L15 U ORBGEN.L29 U'POLUPD.L13 UPOLUPD.L28 L'PRETAB.L11 ['SATGRA.L0O
J ORBGEN.L02 JORBGEN.L16 ORBGEN.L30 'POLUPD.L14 UPOLUPD.L29 U PRETAB.L12

File name: ||
*.0UT *.[L,0-9][0-9][0-9] j Cancel

File type:
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