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RECEIVERS

e U-blox M8T— single frequency, GPS+GLO+GAL+BDS

e U-blox FO9P— dual frequency, GPS+GLO+GAL+BDS, built-
In RTK engine)

* Open-source software RTKLIB
(https://rtklibexplorer.wordpress.com/)



https://rtklibexplorer.wordpress.com/

U-BLOX

e Connect the antenna
e Connect to the PC (notebook), use USB cabel
* In case of any driver issue

https://rtklibexplorer.wordpress.com/2016/11/10/issue-with-u-
blox-usb-drivers/

* Check-out com port



https://rtklibexplorer.wordpress.com/2016/11/10/issue-with-u-blox-usb-drivers/

U-BLOX MS8T
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U-BLOX F9P
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COM PORT
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INPUT SETTINGS

e Launch rtknavi (rtklib)

* set input stream: u-blox

RTKNAVI ver.2.4.2
12 = — | Input Streams X
week 2019 207335.2 5 GP O)0—0—00000 of L @
= £ = N ! sut Stream Opt
= Lat/Lon/Height N Lot Stti' eam 'G s M (1) Rovgr .ub Nl
Solution: SINGLE [ _“ [ TXZrBase Station Sefma=—" v e w RTCM 2
N: 47° 28' 58.2700" ;':‘ [](3) Correction Serial v RTCM 2
E: 19° 03' 14.9256" || 01 08 10 11 18 20 21 27 AL EACRAT R R s s LI —
OFF 0.000000000 0.000000000
He: 224 886 m S e
N: 6644 E: 2643110443 m
Age: 0.0 s Ratio: 0.0 # Sat: € 20
< [ B3
D ..... |
Start Stop Plot... | Options... Exit 5 e XK Cancel
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INPUT STREAM SETTINGS — U-BLOX MS8T

* Choose com port
 Set serial parameters

* Open serial commands: e.g.
C:\rtklib\m8t 1hz usb.cmd

=

Serial W X

Port COM5 v | Parity None v
Bitrate (bps) |9600 v | Stop Bits 1 bit e

Byte Size 8 bits v | Flow Control | None v

Cancel

Serial/ TCP Commands

[] Commands at startup

# 5et sample rate low while configuring receiver
IUBY CFG-RATE 1000 11

# turn on UBX RXM-RAWX messages on LISE
IUBY CFG-MSG 221000100

# turn on UBX RXM-5FREX messages on USE

[/] Commands at shutdown

IUBX CFG-HATE 100011

] Periodic Commands : <command> # cyde (ms)

()

Save... QK

[

Cancel




SINGLE POINT POSITIONING, JUST GPS

RTKNAVI ver.2.4.2

00000 of L

@i LatfLon/Heig

2018/09/19 11:58:32.6 GPsT| 1 | O0—L

"t * (IR

Solution: SINGLE [
N: 47° 28' 55.7426"
E: 19° 03' 14.8077"

20

| 010310111418222728320607152223

He: 200.541 m 50

1. m A A T, o :la

20

= ==
. Start Stop || Plot... <§ﬁons... ) Exit
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Options

Settingl Setting2 Output Statistics Positions Files — Misc

(G
Forward

Positioning Mode

Frequendes [ Filter Type

Elevation Mask (°) / SNR Mask {(dbHz) |15 v

Rec Dynamics / Earth Tides Correction  OFF .OFF
Ionosphere Correction ‘7Broadcast v
Troposphere Correction Saastamoinen v
Satellite Ephemeris/Clock :Broadcast v

satPcV | |RecPcv | |Ph-Windup | |RejectEd [_JRAIMFDE

-

d Satellites (+PRN: Induded) |

[Jelo [Jcalileo []Qzss []seas [ ]BeiDou

wad || sve ([ o ]| conce




SET OUTPUT STREAM

RTKNAVI ver.2.4.2 /—\
2018/09/19 11:58:32.6 _GPST_“ I \ O00——-0000 o] >
b ,,L?‘,t;',“,-,,:'?"ilf’ t bs 1 Rover:Base SNR (dBHz Y ¥
i - GRgp
Solution:  SINGLE [] 9
30
N: 47° 28' 55.7426" 20
E: 19° 03' 14.8077" ||010310111418222728320607152223
200541 m 20
27913 11- K < =
2.2i2U:2.110Mm 30
atio: 0.0 7 -~“~7-: I 20 Qutput Streams =
< > [
O < v
Start Stop Plot... Options... Exit e

Cutput File Paths

E:\oktatas\geodeziai_automatizalas' 202 2\gnss' 3oy 3en%ch3eM3%S.log

[ ]Time-Tag Swap Intv H ? oK Cancel
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START MEASURING
Check out

e Number of satellites

RTKNAVI ver.2.4.2

* Signal strength

2018/09/19 11:35:01.0 GpPsT| 1 | WIIT—E—0C0 o L
i Lat/lon/Height ~ || Rover:Base SNR (dBHz) Y ®

1 pOSition Solution: SINGLE m €50

- N:  47°28' 57.4498" X
* Estimated accuracy e

* Input/output led is blinking A

< i3/ m

e:00sRatic: 0.0#Sat: 5

* Output file size =]

O
( Start S ‘ Stop Plot... Options. .. Exit




RELATIVE POSITIONING

Input Streams X
Input Stream Type Opt Cmd Format Opt
ver . W |||
‘ Station \ M
(3) Correction Seriat v e RTCM 2
Transmit NMEA GPGGA to Base Station
OFF v 0.000000000 0.000000000

MTRIP Client Options >

Time [x1 +0 ' Cancel aster S ort
Qstmet.agt.me.hu 2101 ) |
: User ID PEM

< EME10 v”localizaﬁon ||--uuu |
\_/
Browse... Get Mountp oK Cancel

Department of Geodesy and Surveying



DIFFERENTIAL GPS

Options X Options X

Files  Misc Settingl Setting2 Output Statistics Positions Files  Misc

Settingl Setting2 Output Statistics Positio

. Rover

Positioning Mode v Lat/on/Height (deg/m)
Frequendes / Filter Type v | Forward 90.000000000 0.000000000 6335367.6285
Elevation Mask (°) / SNR Mask {dbHz) |15 M| [] Antenna Type (*: Auto) Delta-EMNL
Rec Dynamics / Earth Tides Correction |OFF v || OFF | 0.0000 ||0.0000 | 0.0000
Ionosphere Correction ‘iBroadcast B v
Troposphere Correction (S aatamaen | enna Position v
Satelite Ephemeris/Clock ‘VBroa et v 0.000000000 -6335367.6285

SatPCV Rec PCY Ph-Windup 7 Re jéct écl D RAIM FDE D potenns Type (s dutg) ;jmjlj ; 0.0000 | 0.0000
Exduded Satellites (+PRN: Induded) l | Station Position File e -
Mars []eo [aalleo []Qzss []ssas []BeiDou | IE_I

L_oad , . save . Cancel Load | Save | Cancel

Base station position from RTCM messages
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DIFFERENTIAL GPS

RTKNAVI ver.2.4.2 RTKNAVI ver.2.4.2

2018/09/20 17:24:38.4 GpsT| 1| W —E—[JJ00 o L | |
= |atfLlon/Height NN v || Rover:Base SNR (dBHz) /v_\

2018/09/20 17:30:37.6 GpsT| 1 | WMC—sE—1 000 of L |

= LatlonHeight == [ Rover:Base SNR (dBHz) ==z,
Solution: @ o . 5‘? ,> Solution: GPS 9
N:  47°33'57.7951" 2 N:  47°33'57.8803"
E: 19° 00' 29.8701" || 02 03 04 06 07 09 16 23 26 30 E: 19° 00' 29.7915" || 0D30960709162326300D 311121319
He: 234954 m ¢l aCcCuracy | He 232.766 m .
— | aSREGE
[ 02703706 07 09 16 23 26 30 f ;]\ommm&mgsmnmm HAZP0
8] (2) 84.206.45.44/1033_VRS-RTCM3.1-GLO e 2| = (2) 152.66.6.49/RTCM3 e 7
Strt || stp || pot. || opbons. Exit St || sSwp || pot.. || Options. Exit

Add Glonass satellites
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REAL-TIME KINEMATIC (RTK)

Options >
Settingl Setting2 Output Statistics Positions  Files  Misc
Positioning Mode e
Frequencies [ Filter Type ? Forward
Elevation Mask (%) / SMR Mask (dbHz) m
Rec Dynamics [ Earth Tides Correction oM w || OFF e
Ionosphere Correction Broadcast A
Troposphere Carrection Saastamoinen e
Satellite Ephemeris/Clock Broadcast A
Sat PCV Rec PCV PhwiLl RejEd |:| RAIM FDE DBECarr

E ites (+HRMN: Indude

Load... Save oK

GPS GLOMASS []Gallec [ ]0QZss EDS [)mMavic [ ]|sBas

Cancel

Options
Settingl Setingl Qutput Statistics Positions  Fles  Misc

ixand | Fixi ~ | OFF

Integer Ambiguity Res (GPS/GLO/BDS)

Ratio to Fix Ambiguity (MinMomMax)

GLO HW Bias 0,000
Min Lodk [ Elevation (%) to Fix Amb i 15
Min Fix [ Elevation (%) to Hold Amb 20 15
Slip Threshs: Doppler (Hz) [ Geom-Free (m) 0,000 | |U.DED
Max Age of Diff (s) / Outs to Reset Amb 30.0 |2[J
Reject Threshald of GDOP Innow {m) 30.0 |3I].D
# of Filter Tter / Sync Solution k |OFF
0,000 0.000

Baseline Length Constraint {m)

Min Fix Sats [ Min Hold Sats

Min Drop Sats 1

4
Max Pos Var for AR [ AR Filter 0. 100 oM

Hold Amb Var l|rHI::I|Ij Amb Gain |D. 1000 | |U.DIDD

Load... Save oK Cancel

Department of Geodesy and Surveying




INITIALIZATION

RTKNAVI ver.2.4.2 RTKNAVI ver.2.4.2
2018/09/20 17:27:17.0 GpsT| 1 | WNC—E—0 000 of L 2018/09/20 17:40:02.4 GPsT| 1 | WNCI—E—HC (10 QQL'
@ Lat/Lon/Height v || Rover:Base SNR (dBHz) Y. ® = Lat/Lon/Height ~ || Rover:Base SNR (dBHz) v v
GR 50
Solution: v AT) Solution: FIX | a0
N: 47° 33" 57.8343" N: 47° 33' 5/.5484" I]l:l @E HE::
E: 19° 00" 29.7559" E: 19° 00' 29.7519" (0239320 DALIEODIALNA3189
He: aCCUI’aCY 230545 m lll=n GR 5
A Age: U. Ratic: 404 85F Sat:ll 20
]| 0203060709162326300203041 11318 ~— []] 0P DED DAL PEFVDHA 121340
] (2) 84.206.45.44/1033_VRS-RTCM3.1-GLO 252 8] (2) 152.66.6.43/RTCM3 IR
Start || stp || pot.. || optons.. Exit Strt || stop || pot. || opbons. Exit

On single frequency it may take for a longer time
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U-BLOX F9P-SPP

u-center to output NMEA

9600

Launch strsvr

Input: serial, output: file

STRSVE ver.demod b3de

2022/02/12 09:27:29 GPST Connect Time:  0d 00:00:10
Stream Type Opt Cmd Conv  Log Bytes Bps
. . p . [ (0 Input | Serial w O 2,255 0
Receiver is configured e.g. in D o 2 > - - )
O (2) Output w 0 a a
GGA, GNS, ZDA, baud reate |~ 7™ : : i i
o i 7
M= Start ¥ Options... Exit
Serial Options *
Port Parity MNaone =
Bitrate (bps) Stop Bits | 1 bit v
Byte Size & bits “ | Flow Control | Mone w
File Opticns > Output Received Stream to TCP Port
Qutput File Path ? oK Cancel
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|E:‘npk13135‘n,gendeziai_automaﬁzalas\,lUlZ‘ngnss‘qulnfoplprnba.tsct

a4bit

|:| TimeTag Swap Inty H

oK

Cancel
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MTRIP Client Options *

T MTRIP Caster Address Port
U_BLOX F9P-R K |apsmet.agt.bme. hu v |[2101 |

Mountpaoint User ID Fassword
|BI"-'1E1[J v”lucalizaﬁun ”"uuu |
g Laun Ch 1 st Strsvr Browse... Get Mountp oK Cancel

* Input: ntrip client, output: serial + localhost

STRSVE ver.demod b3de
2022/02/12 09:52:39 GPST Connect Time:  0d 00:00:27

Stream Type Opt Cmd Conv  Log Bytes Bps
[ (0 Input |NTRIP Client O 21,025 0
[] (1) Qutput | Serial e O 21,025 0 serial Options X
O] (2) Output v 0 0 0 Part Parity None v
o e 5 . ; ; Bitrate (bps) Stop Bits | 1 bit v

ige 8 bits » | Flow Control |Mone w
O fd 7 < [+] Dutpyt Received Stream to TCP Port f | 5000

B Start £+ Options. .. Exit oK Cancel
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U-BLOX FOP-RTK

* Relay messages

Options
Buffer Size (bytes) 32758 Period of Rate (ms) | 1000
Server Cyde (ms) 10 File Swap Margin (s)
Inactive Timeout (ms) (10000 Relay Messages (1 -=() ~
Reconnect Interval (ms) | 10000 Cutput Log Level w
Progress Bar Range (KB) [2000 [ ImMEA Cyde (ms) O
] station ID 0
Lat/Lon/Height 0.00000000 0.00000000 0.000
Offset EN/U (m)  0.0000 0.0000 0.0000
Antenna Info
Receiver Info
FTP/MTTP Local Dir |
HTTR/MTRIP Proxy |
Log File |

Department of Geodesy and Surveying Localization and mapping 19



U'BLOX F9P' RTK TCP Client Options X

Server Address Port
|ocalhost w ” 5000

e Launch 2" strsvr

* Input: TCP client, output: file ox Cance

STRSVR ver.demo5 b3de File Options W
2022/02/12 10:04:30 GPST Connect Time:  0d 00:00:04 Output File Path ?

Stream Type Opt Cmd Conv  Log Bytes Bps |E:1|,|::k13Es‘gEodeziai_aut-:nmaﬁzalas‘n,lﬂll‘-gnss‘q.:bloxf?plproba.tsct
(0) Input | TCP Client O 1,085 1,704 [ITimeTag Swap Intv H | |64bit oK Cancel
(1) Output | File w O 1,065 1,704
[ (2 cutput o O 0 0
O (3) Output w 0 a a
O (0 localhost i 7

N Stop 1t Options... Exit
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TASKS TO DO

=

Do the first measurements in the room. The antenna might be
close to the window. Make sure all the communication works,
the quality of your position is less relevant..

Take measurements outdoors. Have a good view to the sky.
Wait for initialization is done. Log a few minute with fix
positions. Then restart and repeat a few times. Plot the
number of satellites, position quality, coordinates in time, see
the 2nd (NMEA) practice. Gain your own experience.




