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CONTENT

« Get raw data of permanent GNSS stations
» Post-process with different scenarios

* Open-source software RTKLIB (install both of them)
www.rtklib.com,
https://rtklibexplorer.wordpress.com/

e Use GUI
e Use CLI



http://www.rtklib.com/
https://rtklibexplorer.wordpress.com/

RAW DATA OF PERMANENT STATIONS

 Free data for scientific and educational purposes
« |GS: https://igs.org/
« EUREF: https://epncb.oma.be/

* Task to do: find raw data of BUTE, BME1 and other stations
In your country



https://igs.org/
https://epncb.oma.be/

BUTE PERMANENT STATION

 Download from web

http://www.epncb.oma.be/ networkdata/siteinfo4onestation.p
hp?station=BUTEOOHUN

One-day session, in RINEX 3 format
« Download directly from command prompt

https://igs.bkg.bund.de/root ftp/EUREF/0obs/2022/033/BUTE
O0OHUN R 20220330000 01D 30S MO.crx.qz

ftp client
wget



http://www.epncb.oma.be/_networkdata/siteinfo4onestation.php?station=BUTE00HUN
https://igs.bkg.bund.de/root_ftp/EUREF/obs/2022/033/BUTE00HUN_R_20220330000_01D_30S_MO.crx.gz

NAVIGATION DATA

« Download directly from command prompt:
ftp://igs.bkg.bund.de/EUREF/BRDC/2022/033/BRDCO0WRD
R 20220330000 01D_MN.rnx.gz

* M=mixed (G=GPS, E=GAL,R=GLO, C=BDS)



ftp://igs.bkg.bund.de/EUREF/BRDC/2022/033/BRDC00WRD_R_20220330000_01D_MN.rnx.gz

UNCOMPRESSING

* Gzip (e.g. c:\rtklib\bin\gzip -d)
« Hatanaka decompression (e.g. in c:\rtklib\bin\crx2rnx)
« Use recent version of crx2rnx

Task to do (in command prompt if there is any way):

« download raw data from BUTE and BMEL for a specific day (e.g.
yesterday)

» download navigational data for the same day
» develop a python script to do it (see the jupyter notebook in the moodle)




POST-PROCESS - SPP

 Launch RTKPOST
« BME1 as rover
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¥ RTKPOST ver.demo$ bide - X
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O O done ?
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SPP - SETTINGS

Options >

Settingl Setting2 Output Statistics Positions  Files  Misc

Positioning Maode @ w
) S I n g I e Frequencies

Filter Type Forward

® G PS+G LO+GAL+ B DS Elevation Mask (%) / SMR. Mask (dBHz) 15 W
Rec Dynamics [ Earth Tides Correction OFF OFF
lIonoTropa Correction Broadcast | Saastamoir
Satelite Ephemeris/Clack Broadcast A

Sat PCV Rec PCY PhinL Fej Ed [+|RAIM FDE | | DECorr

Excuded Satelite
(rlars [olo [Gallee [Jgzss []sBas [»]BeiDow) | IRNSS

Load... Save... oK Cancel
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PLOT THE RESULTS

True position: 47.47902332 , 19.05770006 , 178.369
(IGb14, epocha 363/2021)

Options
Time Format h:m:s GPST
Lat/Lon Format ddd -

Show Statistidk

Cydle-Slip w
Parity Unknown | ON w
Ephemeris OFF w
Elevation Mask (=)
Elew Mask Pattern | OFF ~
Hide Low Satelite | OFF ~
Max NSAT/DOP a0 w
Max Multipath

Receiver Position | LatfLon/Hg
Satellite System

GpPs ]Gl [F]GAL ] qzs
BDS [ NavIC [#]sEsS

(45n: Incuded)

Error Bar /Circle
Direction Arrow
Graph Label
Grid/Grid Label
Compass

Scale

Auto Fit
Y-Range (£)
RT Buffer Size

Lat/Lonfgat

X

OFF Mark Color 1 (1-8) |:|

OFF Mark Color 2 (1-8) |:|

ON Line Color l:l

Grid/Label Text Color -

OFF Grid Color

oN Background Color

oN Plot Style Mark/Line

5m Mark Size 2 ~

10300 Font Tahoma &pt
Animation Interval |10 w

—

0
RINEX Opts —

Shape File
TLE Data =
TLE Sat Mo =

'?g E:\ocktatas\geodeziai_automatizalas\2022\gnss\BME100HUN_R_20220330000_010_305_M... — [} =
File Edit View Windows Help
an- (1] [2] 12 |Posiion | (ALL v~ |4 v W T @ = o H X S o

E-W {m) ORI= 474790233207 19.057700060°€ 178.3590m

AVE=-0.1112m STD=0.3247m RM5=0.3431m

i

AVE=0.9102m 5TD=0.3873m RM5=0.9851m

AVE=-0.5071m 5TD=1.0940m RM5=1.2510m
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00:00 03:00 (0&:00 09:00 iz:00 15:00 18:00 21:00

[[1]2022/02/02 00:00:00-02/02 23:59:30 GPST : N=2830 B=0.0km Q= 5:2850(100.0%) +
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POST-PROCESS - DGPS

¥ RTKPOST ver.demo$ bide - ot
° . . [ ]Time Start (GPST) 7 [ ]Time End (GPST) ? [Jinterval Unit
Base - B UTE ) rover B M E l 2000/01/01 |5 |00:00:00 |- |2000/01/01 > |00:00:00 | = |0 s |24 H

* Base station coordinates: RN 0o Rover ? © 8

|E:‘lpkmms‘lgeudeziai_autcmaﬁzalasuﬂzzﬁgnss\EMEmUHUN_R_ZUZEDSSUUUU_UlD_SI v|

: i & =2
4 7 . 4 8 O 9 4 8 84 y 1 9 . O 5 6 5 3 9 O 7 y |E1E:m[1f:\gizsdzz:f::tomaﬁzalasuuzzignss\,EUTEuuHum_n_zuzzusauuuu_u D3 |

1 80 7 9 8 RIMEY MAV/CLE, SP3, FCB, IONEX, SBS/EMS or RTCM B B 3 &8
. E:'\oktatas\geoderziai_automatizalas'2022\gnss\BROCOOVWRD _R_20220330000_010 M ~ | ..

(IGb14, epocha 363/2021) o

e o

e o

solution [ ] Dir
|E:‘lpkmms‘lgeudeziai_autcmaﬁzalasuﬂzzﬁgnss\EMEmUHUN_R_ZUZEDSSUUUU_UlD_SI Lo |

O O processing ; 2022/02/02 12:17:30 Q=4

3 Plat... O View. .. EML/GFX... || 1} Options... W Abort Exit




POST-PROCESS - DGPS

Options > Options >
Settingl Setfing? Output Statistics Positions  Fles  Misc Settngl Setting2 Output Statistics Positions  Files  Misc
Rover Positioning Mode DEPSDOYSS P
Lat/Lon/Height {deg/m) )
Frequencdies o
30, 000000000 0.000000000 -6335367.6285
Filter Type Forward o
[ antenna Type (= Auto) e
0.0000 0.0000 0.0000 ElE'u'atiDl'l Mask {D} llrSNF'. MESk {dEHZ} 15 S
Hase Staton Rec Dynamics f Earth Tides Carrection OFF OFF o
wﬁsh{{dega’m} N ™\ Iono/Tropo Correction Broadcast | Saastamoir
4?'48094384) kg.[]ﬁﬁﬂgu? ) Q 180.798| ) | Satellite Ephemeris,/Clock Broadcast ~
=, \—/
e {*: Auto
ype ( ) Sat PCV Rec PCV PhwWLI Rej Ed RAIM FDE DBCorr
0.0000  0,0000 ||0.0000
o Excluded Satelites (+PRN: Induded) |
Station Position File
| = .. GPs []GLD Galleo [ Jozss []sBaS BeiDou [ ]IRNSS
Load... Save... (5] 4 Cancel Load... Save... oK Cancel
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PLOT THE RESULTS

;ﬁ; E\oktatas\geodeziai_autematizalas\2022\gnss\BMET00HUN_R_20220330000_01D_305_M... — O X 3&. E\oktatas\geodeziai_autematizalas\2022\gnss\BMET00HUN_R_20220330000_01D_305_M... — O X
File Edit View Windows Help File Edit View Windows Help
N GndTrk ~|AL ~ - T @ + P E X G N F: Position ~| (AL ~ # v o T @ H X oGO
5
ORI=47.479023320°N ' 19.057700060°E 178, 3690m E-W {m) ORI= 47,479023320°N 19,057700060°€ 173.3690m
AVE=E:-0.1562m M:-0.0122m LI: 0.6593m AVE=-0.15862m 5TD=0.1609m RMS=0.2242m
- STD=E: 0,1609m M: 0,1875m L 0,4169m
RMS=E: 0.2242m N: 0.1875m U: 0.7500m 2D: 0.5351m
e o e e e e L N O s iV oo
o
N-5 (m) AVE=-0.0122m STD =0.1875m RMS5=0.1879m
= %
u-D (m) AVE=0.6593m 5TD =0.4169m RMS =0.7300m
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*
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[1]2022/02/02 00:00:00-02/02 23:59:30 GPST : N=2880 B=0.2km Q= 4:25850(100.0%:) + [1]2022/02/02 00:00:00-02/02 23:59:30 GPST : N=2880 B=0.2km Q= 4:2380(100.0%:) +

Department of Geodesy and &




POST-PROCESS — KINEMATIC (RTK?)

Turn off BDS

&; E:\oktatas\geodeziai_automatizalash2022\gnss\BMET00HUM_R_20220330000_010_305_M... — a X

File Edit View Windows Help

&; E:\oktatas\geodeziai_automatizalash2022\gnss\BMET00HUM_R_20220330000_010_305_M... — a X
File Edit View Windows Help
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[1]2022/02/02 00:00:00-02/02 23:55:30 GPST : N=2880 B=0.2km Q=1:2867(39.5%) +| [[1]2022/02/02 00:00:00-02/02 23:59:30 GPST : N=2880 B=0.2km Q=1:2857(33.5%)
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POST-PROCESS IN CLI

Opticns >

Setingl Setting? Output Siatistics Positions  Files  Misc

Positioning Mode Single w
* In GUI save the settings into a -
. . Filter Type Forward
Conflg flle (e.g. Spp-Conf) Elevation Mask {%) / SMR. Mask (dEHz) 15 o
Rec Dynamics [ Earth Tides Correction OFF OFF
Iono/Tropa Correction Broadcast | Saastamoir
Satellite Ephemeris/Clock Broadcast -

Sat PCV Rec PCY Phiwu Rej Ed [w|RAIMFDE | | DECorr

Excluded Satelites (+PRN: Induded) |
GPs [#]GLo Galleo []ozss []sBas BeiDou [ ]IRNSS

Load... @ oK Cancel

"
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POST-PROCESS IN CLI - SPP

e Open acommand prompt

« Type: c:\rtklib\rnx2rtkp.exe -k spp.conf -0
BME100HUN_R_ 20220330000 _01D_30S_MO.pos
BME100HUN_ R 20220330000 01D 30S MO.rnx
BRDCOOWRD_R 20220330000 01D_MN.rnx

« All the settings are in the conf file, all you need to give are the output file
name, RINEX observation and navigation file names

* You can give the full path if the files are in different directories which is
highly recommended

* Some parameters can be given in the command prompt, see the help




POSS-PROCESS IN CLI - DGPS

 c:\rtklib\rnx2rtkp -k dgps.conf -r 4081881.745 1410011.666
4678199.766 -0

BMEL00HUN R 20220330000 01D 30S MO.pos
BME100HUN R 20220330000 01D 30S MO.rmx
BRDCOOWRD R 20220330000 01D MN.rnx

BUTEOOHUN R 20220330000 01D 30S MO.rnx

* Give the rover observation file at first




TASKS TO DO

 plot the results (pos files) using rtkplot
 develop your own script to make the plots in python
 run rnx2rtkp in kinematic mode

 develop python scripts to run rnx2rtkp (see the handout in the
moodle)




