Introduction to RTK Data Processing
How to get centimeter level accuracy?
Part - 2

GNSS Data Processing for High-Accuracy Positioning using
Low-Cost Receiver Systems
19-21 JAN 2021

Yize Zhang, Kaito Kobayashi, Nobuaki Kubo
Tokyo University of Marine Science and Technology

TUMSAT GNSS Lab



Before this course, you should...

1. Have some basic knowledge of RTK

2. Have installed RTKLIB
http://www.rtklib.com/

3. Download the GNSS data we provide


http://www.rtklib.com/

During this course, we will...

1. Learn how to perform RTK post processing using RTKLIB
2. Process RTK with real data using RTKLIB

3. Know what affects the precision of RTK results



Package of RTKLIB

rtklib_<ver>»

./src source programs of RTKLIB library *
./rcv source programs depending on GPS/GNSS receivers *
./bin executable binary APs and DLLs for Windows
./aata sample agata tor APs
./app build environment of APs *
./rtknavi RTKNAVI (Gur) *
./rtknavi_mkl  RTKNAVI_MKL  (GUI) *
./strsvr STRSVR (Gur) *
./rtkpost RTKPOST (Guz) *
./rtkpost mkl  RTKPOST MKL  (GUI) *
./rtkplot RTKPLOT (GUI) *
. /rtkconv RTKCONY (Gur) *
./srctblbrows  NTRIP Browser (GUI) *
./rtkget RTKGET (GUI) *
./rtklaunch RTKLAUNCH (Guz) *
./rtkrcv RTKRCV (cur) *
./rax2rtkp RNX2RTKP (cuz) *
. /pos2kml POS2KML (cur) *
./convbin CONVBIN (cuz) *
./str2str STR2STR (cur) *
./appcmn common routines for GUI APs #*
./1con icon data for GUI APs *
./1lib library genration environment *
./test test programs and data *
LSutil utilities *
./doc document files

* not included in the binary package rtklib <ver»> bin.zip



Launch RTKLIB

» E(E) » Program » RTKLIB-rtklib 2.4.3 b34 > bin
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RTKLIB GUIs
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RTKLIB Manua

RTKLIB ver. 2.4.2 Manual

April 29,2013
Contents

1 Overview 1
2 UserReq 3
21  System Req 3
22 License 4

3 Instructions 5
31 Installation and Uninstallati 5
32 Real-Time Positioning with RTKNAVI 7
33  Configure Input, Output and Log for RTKNAVI 2
34  Post-Processing Analysis with RTKPOST 29
35  Configure Positioning Options for RTKNAVI and RTKPOST 34
36  Convert Receiver Raw Data to RINEX with RTKCONV 50
37  View and Plot Solutions with RTKPLOT 55
38  View and Plot Observation Data with RTKPLOT. 69
39  Download GNSS Products and Data with RTKGET 77
310 NTRIP B; 83
3.11 Use CUI APs of RTKLIB 86

4 Build APs or Develop User APs with RTKLIB 87
41  Rebuild GUI and CUI APs on Windows 87
42 Build CUI APs 88
43  Develop and Link User APs with RTKLIB. 89
AppendixA  CUIC: d Ref %0
A1l RTKRCV 90

* http://www.rtklib.com/prog/manual_2.4.2.pdf



RTKPOST
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Data preparation

Make sure that you have the following data:

port (G:) » data » 2021 GNSSTraining DataSet » RTKdata

=T

@ base coordinate.txt
| base.nav

| | base NetR9.200

' | base ubx.obs

' | rover NetR9.200

" | rover ubx.obs

A

EHEA

2021/1/14 21:29
2020/4/15 19:22
2021/1/14 21:41
2021/1/14 21:42
2021/1/14 21:41
2021/1/14 21:42

v D

TXT 244

NAV 345
200 3244
OBS X%
200 3244
OBS X4

0

& "RTKdata"

o

1 KB

85 KB
11,825 KB
6,175 KB
42,491 KB
25,019 KB



Data information:

BMBase station(Static):
* High-end receiver = base NetR9.200
* Low cost receiver = base ubx.obs

BRover station(Kinematic):
* High-end receiver = rover NetR9.200
* Low cost receiver = rover ubx.obs



With this data, we will...

M 1SPP
B 2 DGNSS

B 3 RTK



1.1 SPP processing using static data

The default processing
mode of RTKLIB is SPP, all

we need to do is to drag

- / files here:

You can change some

i/ settings from the options

ﬁ RTKPOST ver.2.4.3 b34 — pad
[ ] Time Start (GPST) 2 [ ]Time End (GPST) 2 [ ]Interval Unit
2000/01/01 | - 00:00:00 - 2000/01/01 - 00:00:00 = 0 v |24 H
FRINEXOBS = = == === == P e e NE  H
I I
1 I
TR B ST = = = = —————————— e O
RENEYNAY/EL46, “5P3 =F EB=IONEX SD5/EMS =or-RT M= = = == = = = e, ] /
] 7
| ]
T T TP T P rerpr 7 -
| -
| ]~
Solution[ | Dir
| =
=~
o o / ?
@ Plot... B View... ﬂMLfGPX...{ #+ Options... : Xecute Exit




Settings of SPP

Settingl Setting2 Output Statistics Positions Files Misc

Positioning Mode Single
Frequendies / Filter Type 7 L1+2 | Forward
Elevation Mask (°) / SNR Mask (dBHz) 15 b
Rec Dynamics / Earth Tides Correction OFF ~ | OFF
Ionosphere Correction Broadcast
Troposphere Correction Saastamoinen
Satellite Ephemeris/Clock Broadcast
Sat PCV | RecPCV| |PhWU | RejEd[_|RAIM FDE |DBCorr

Excluded Sateltes (+PRN: Incuded) _ _

Load... Save... OK Cancel

Options
Settingl Setting? Qutput Statistics positions Files Misc

Measurement Errors (1-sigma)
Code/Carrier-Phase Error Ratio L1/12

r 1
I GPS |_|GLONASS [v]Galileo [v]Qzss [v|BDS [ |NavIC [ |sSBAS I

| T ————

X

100.0} 100.0

Carrier-Phase Error a+b/sinEl (m) |D.DD3 ||D.Dl)3 ‘
Carrier-Phase Error/Baseline (m/10km) |D.DDD ‘
Doppler Frequency (Hz) |1.DDD ‘
Process Noises (1-sigma/sqrt(s))

Receiver Accel Horiz/Vertical (m/s2) [LooE+o1  |[L00E+01
Carrier-Phase Bias (cycle) |1.DDE*D4 ‘
Vertical Tonospheric Delay (m/10km) ~ |1.00E-03 \
Zenith Tropospheric Delay (m) |1.DDE-D4 ‘
Satellite Clock Stability (s/s) |5.00E-12 \
Load... Save... OK Cancel

Options X
Settingl Setting? Output Statistics Positions Files Misc

Solution Format Lat/Lon/Height v
Output Header / Proc. Options / Velocity ON ~ |ON

hh:mm:ss GPST

v |OFF v

Time Format / # of Decimals w7

Latitude Longitude Format / Field Separator  ddd.dddddd ~ I:I

Output Single if Sol Outage / Max Sol Std (m) OFF o]

Datum / Height WGS84 ~ | Ellipsoidal ~

Geoid Model Internal ~

Solution for Static Mode All ~

NMEA Interval (s) RMC/GGA, GSA/GSV 0 0

Qutput Solution Status / Debug Trace OFF ~ || OFF ~
Load... Save... oK Cancel

Leave most options as
default is OK. You can also
change some of them as
you want.



Settings of SPP

ﬁ RTKPOST ver.2.4.3 b34 — X
[ | Time Start (GPST) 2 [ |Time End (GPST) 7 [ ]Interval Unit
2000/01/01 | 2 00:00:00 - 2000/01/01 - 00:00:00 = 0 Vs 24 H
',ﬁma('agg““““““? """""""" ™ ® © Input files:
G:\data\2021_GNSSTraining_DataSet\RTKdata\base_NetR9.200 ! v . .
j (5:\data\2021_GNSSTrainingDataseRTKdata\base_Ne : =—" + Obs. file of base station
j RINEX OBS: Base Station o . . .
I : : * Navigation file
| 1
: RINEX NAV/CLK, SP3, FCB, IONEX, SBS/EMS or RTCM Eﬁ 2 8 =
1 |G:\data\2021_GNSSTraining_DataSet\RTKdata\base.nav 'I ~
“b~ _________________________________ ’/' -
v - If settings are finished,
v . / execute!
Solution| | Dir ),
G:\data\2021_GNSSTraining_DataSet\RTKdata\base_NetR9.pos v
7 —> Then Plot...
o o done 7/ ?
If (T L3 'I
I & Plot... = View... KML/GPX... o thi{)ns...= » Execute E‘ Exit




Discover the function of this
function by yourself

SPP result in RTKPLOT

rﬁ; Gi\data\2021_GNSSTraining_DataSet\RTKdata\base NetR9.pos - O 0 %
File Edit View Windows Help
w 1z = GndTrkv ALL v ¥ - I ® - £ + B @ *
b d W T @ o o B x5 @
ORI= 35. 626?4 70° 39. 79%8
974m ORI= 35.666342070°N,_139.7022108 59.6790m
RMS=E: 0419%¥n’§) gu%%ﬁﬁﬁ ey 2 AESD 38 StO-G R S'QME 2{95"1

ol 1 il

AVE=-2.8417m STD=0.4076m RM5=2.8708m

-3.5
20 cm
05:20 05:25 05:30 05:35
\[1]2020,'04,'15 05:20:00-04/15 05:39:59 GPST : N=1200 B=0.0km Q= 5:1200(100.0%) +

1]2020/04/15 05:20:00-04/15 05:39:59 GPST : N=1200 B=0.0km Q= 5:1200(100.0%)

+

RMS is several meters



1.2 Your task

* How about the low-cost receiver data?
* How about the kinematic data?

* If we choose different GNSS systems...
* If we change elevation mask...

Try it by yourself!



2.1 DGNSS processing using static data

ﬁ RTKPOST ver.2.4.3 b34 — X .
‘ - Default processing mode of
[ ]Time Start (GPST) 2 [ ]Time End (GPST) 2 Interval Unit .
2000/01/01 | 2 00:00:00 | 2000/01/01 | 2 00:00:00 |2 0 v s 24 H RTKLIB is SPP, we need to
RINEX OBS ; e o change it to DGNSS from
| v | , here:
Filizge: 4 2ol i ——————————— \P/f Optighs >
1 ’I . ttingl Setting2 Output Statistics Positions Files Misc
RINECNAVTCTK: SPS; FUB, TONEXSBS/EMS O RTCM = = = = = = ===’a o
‘ - ” Positioning Mode DGPS/DGNSS v
. . b Single
| ) Frequencies / Filter Type
‘ A ‘ Elevation Mask (°) / SNR Mask (dB| Kinematic
/ . ecti Static
‘ / v ” ‘ rrection Moving-Base
Solution[ | Dir sphere Correction EEE g{gﬁ;ﬂatlc
‘ / ~ ” l/ Satellite Ephemeris/Clock PPP Fixed
/ =

/ j Sat PCV | |Rec PCV[ |Phwu [ |Rej Ecl[_|RAIM FDE| | DBCorr

O O / :

e — 77 Excluded Satellites (+PRN: Included) | |
@ Plot... = View... KML/GPX... Iz Options... Execute Exit

GPS [ | GLONASS [v]Galileo [v]QZSS [v]BDS [ |NavIC [ ]SBAS

Load... Save... oK Cancel
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DGNSS processing using static data

ﬁ RTKPOST ver.2.4.3 b34 — X

[ ] Time Start (GPST) 2 [ ]Time End (GPST) 2 [ ]Interval Unit

2000/01/01 2 00:00:00 - |2000/01/01 - 00:00:00 - 0 vis 24 H Input files:
»’_____. ___________________________ ‘\ . ’ .
RINEX OBS: Rover ? 22 e QObs. file of rover station
\G:\data\2[:-21_GN55Training_DataSet\RTKdata\base_ubx.obs M‘E bs. fi b .

] )

RINEX OBS: Base Station i R Obs. file 0 ase station
G:\data\2021_GNSSTraining_DataSet\RTKdata\base_NetR9.200 : v * Navigation file

RINEX NAV/CLK, SP3, FCB, IONEX, SBS/EMS or RTCM = I 2 2 9
[G:\data\2021_GNSSTraining_DataSet\RTKdata\base.nav I v H_[

| -]
\ )
| =

Solution[ | Dir
‘G:\data\2[}21_GN55Training_DataSet\RTKdata\base_ubx.pos V‘

We need to change some

o o _— settings for DGNSS mode

y d -
L

& Plot... = View... KML/GPX... : £ Qptions... |1 » Execute Exit
= |




Settings of DGNSS

Options X
Settingl Setting? Output Statistics Positions Files Misc
r--------------.
Positioning Mode I DGPS,’ DGNSS |

Frequencies / Filter Type ? Li+2 v ||[Forward v
Elevation Mask (°) / SNR Mask (dBHz) 15 ~

Rec Dynamics / Earth Tides Correction OFF ~ ||OFF v
Ionosphere Correction Broadcast v
Troposphere Correction Saastamainen v
Satellite Ephemeris/Clock Broadcast ~

Sat PCV | |RecPCV| |PhWU | |RejEcl[ |RAIM FDE |DBCorr

Excluded Satellites (+PRN: Included) | |
GPS [ |GLONASS [v]Galileo []Qzss [v]BDS [ |NavIC [ |SBAS

Load... Save... OK Cancel

Options X
Settingl Setting2 Output Statistics Positions Files Misc
Rover
Lat/Lon/Height (deg/m -
90.000000000 0.000000000 -6335367.6285
[ ] Antenna Type (*: Auto) Delta-E/N/U (m)
0.0000 0.0000 0.0000

Base Station
Lat/LonfHeight (deg/m ~ Datum ITRF2014

: 35.666342070 139.792210860 ‘ 59.6790
— T L L L L 5 K —————————————————————————'
|:|Antenna Typ# (*: Auto) Delta-E/N/U (m)
0.0000 0.0000 0.0000
Station Positior] File
| =
Load... Save... OK Cancel
v

Should set the coordinate of the base station



DGNSS resultin RTKPLOT

Jﬁ; G:\data\2021 GNSSTraining DataSet\RTKdata\base ubx.pos G:\data\2021 GNSST... — O X
File Edit View Windows Help
wo (1 2 @ GndTrk ~||ALL ~ 3 - I @& =«  # ¢+ P @A X5
ORI= 35.666342070°N Q. 0°F 59.6790m
W T O e
Ris=E; 05@1 Bongiinbe ﬁ;ﬂnge g
RMS—E: 0005300 R: 0 1o08m UN[.‘& Q04M,0: :39¢5m
What is the benefit of
DGNSS?
SPP vs. DGNSS
10 cm
[1]2020/04/15 05:20:01-04/15 05:39:59 GPST : N=1199 B=0.0km Q= 5:1199(100.0%) .



2.2 Your task

* How about the hign-end receiver data?
* How about the kinematic data?

* If we choose different GNSS systems...

Try it by yourself!



3.1 RTK processing using static data

ﬁ RTKPOST ver.2.4.3 b34 — X
[ ] Time Start (GPST) 2 [ ]Time End (GPST) 2 [ ]Interval Unit
2000/01/01 | 2 00:00:00 - 2000/01/01 - 00:00:00 - 0 v s 24 -
RINEX OBS ? & B

-

£ HINEXUBST BB S AT = = = = === == == === = 0

" RINEXNAVICIK SP3; FUB, TONEX"SBS/EMS T RTCM

- %,” J,/

Default processing mode
of RTKLIB is SPP, we need
to change it to RTK from

here:

Solution | | Dir /
/-
o o Ve / ?
@ Plot... B View... KML/GPX... K Options g ' » Execute Exit

Options

Settingl Setting? Output Statistics Positions Files Misc

Positioning Mode
Freqguencies / Filter Type

Elevation Mask (°) / SNR Mask (dBHz)

posphere Correction
Satellite Ephemeris/Clock

Sat PCV Rec PCV

Excluded Satellites (+PRN:
GPS [ _]GLONASS [ ]Galileo[ ]QZSS [_|BDS [ |NavIC [ ]SBAS

Kinematic

R

? Single
DGPS/DGNSS \

Static

Fixed

PPP Static
PPP Fixed

Moving-Base

PPP Kinematic

Phwu

Rej Ecl[_]RAIM FDE | DBCorr

Included) |

Load... Save...

Cancel
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3.1 RTK processing using static data

ﬁ RTKPOST ver.2.4.3 b34 — X

[ ] Time Start (GPST) 2 [ ]Time End (GPST) 2 [ ]Interval Unit

2000/01/01 2 00:00:00 - |2000/01/01 - 00:00:00 - 0 vis 24 H Input files:
»’_____. ___________________________ ‘\ . ’ .
RINEX OBS: Rover ? 22 e QObs. file of rover station
\G:\data\2[:-21_GN55Training_DataSet\RTKdata\base_ubx.obs M‘E bs. fi b .

] )

RINEX OBS: Base Station i R Obs. file 0 ase station
G:\data\2021_GNSSTraining_DataSet\RTKdata\base_NetR9.200 : v * Navigation file

RINEX NAV/CLK, SP3, FCB, IONEX, SBS/EMS or RTCM = I 2 2 9
[G:\data\2021_GNSSTraining_DataSet\RTKdata\base.nav I v H_[

| -]
\ )
| =

Solution[ | Dir
‘G:\data\2[}21_GN55Training_DataSet\RTKdata\base_ubx.pos V‘

We need to change some

o o _— settings for RTK mode

y d -
L

& Plot... = View... KML/GPX... : £ Qptions... |1 » Execute Exit
= |




Settings of RTK

Options
Settingl Setting2 Output Statistics Positions Files  Misc
5 e

Positioning Mode I

Settingl Setting2 OQutput Statistics Positions Files

Options X ‘

e | )

Main settings of RTK
(For the detailed meaning

Kinematic b J Integer Ambiguity Res (GPS/GLO/BDS) Continw v ON ~ ON
[ | ‘ -
Frequendies / Filter Type ? 11+2 ~ H Forward Min Ratio to Fix Ambiguity 3
Flevation Mask (°) / SNR Mask (dBHz) \15—\'“ ‘ Min Confidence / Max FCB to Fix Amb 0.9999 0.25
Rec Dynamics / Earth Tides Correction | OFF ~ OFF | Min Lock / Elevation (%) to Fix Amb o o I
Ionosphere Correction \Bmadcaﬁ h | Min Fix / Elevation (°) to Hold Amb 10 0
Troposphere Correction ‘Saastamoinen o | i
Outage to Reset Amb/Slip Thres (m) 5 [0.050 |
Satellite Ephemeris/Clock ‘Broadcast ™ | b )
Max Age of Diff (s) / Sync Solution 30.0 ON
Sat PCV Rec PCV Phwu Rej EC||:| RAIM FDE  DBCorr Reject Threshold of GDOP v (m) 0.0 20.0
Excluded Satellites (+PRN: Included) | | Max # of AR Ites/# of Fiter Iter : :
GPS [|GLONASS [V]Galileo ] Qzss [v]BDS [INavic []sBAs Baseline Length Constraint (m) 0.000 0.000
| Load... || Save... | ‘ OK || Cancel | Load... Save... ‘ | OK ” Cancel
Options < Options X

Settingl Setting2 Output Statistics positons Files  Misc

Measurement Errors (1-sigma)

Code/Carrier-Phase Error Ratio L1/L2 100.0 100.0
Carrier-Phase Error a+b/sinEl (m) 0.003 0.003
Carrier Phase Error [Baseline (m/10km) 0.000

Doppler Frequency (Hz) 10,000

Process Noises (1-sigma/sqrt(s))

Receiver Accel Horiz/Vertical (m/s2) 1.00E+01 ” 1.00E+01
Carrier-Phase Bias (cyde) 1.00E-04

Vertical Ionospheric Delay (m/10km) 1.00E-03

Zenith Tropospheric Delay (m) 1.00E-04

satelite Clock Stability (s/s) [5.00E-12 |
Load... se. [ ok | coe

Settingl Setting2 Output Statistics Positions Files Misc
Rover
Lat/Lon/Height (deg/m_~

90.000000000 0.000000000 -6335367.6285
[JAntenna Type (*: Auto) Delta-E/N/U (m)
~ /0.0000 0.0000 0.0000

Base Station
A et elahtAE0/ Dl o o L 20 L e e e e e e e e

J1135.666334713 139.792200636 59.9920 |

L L7 T L L L L L T L i
mntenna Type (*: Auto) Delta-E/N/U (m)

~ /0.0000 |0.0000 |0.0000
Station Position File
[@ ]
‘ Load... H Save... ‘ ‘ OK H Cancel

of each option, please
refer to the user manual).



Settings of RTK

% RTKPOST ver.2.4.3 b34 — X
[ ] Time Start (GPST) 2 [ ]Time End (GPST) 2 [ ]Interval Unit
2000/01/01 | 2 00:00:00 - |2000/01/01 - 00:00:00 = 0 v s
RINEX OBS: Rover ? =
|G: \data\2021_GNSSTraining_DataSet\RTKdata\rover_NetR9.200 v |
RINEX OBS: Base Station =)
‘G: \data\2021_GNSSTraining_DataSet\RTKdata\base_NetR9.200 ~ ”
RINEX NAV/CLK, SP3, FCB, IONEX, SBS/EMS or RTCM B 9 =

‘G: \data\2021_GNSSTraining_DataSet\RTKdata\base.nav

Solution[ | Dir /
G:\data\2021_GNSSTraining_DataSet\RTKdata\rover_NetR.pos vy
I/
O O
"""" = gr——————=
@ Plot : = View ‘ KML/GPX... | & thions...= > Execute || Exit

If settings are finished,
execute!

Then Plot...



RTK result in RTKPLOT

w1 @ = Gnd Trk v W I e o« o B x &5 @

+'I©D +« B B PO I - ] w1 [z
ORI= 35.6 471 39.79221 2°F 50.0806) 2
W CRR A o0 PV ORl= S R B4 T SRR R 23 058
RMS=E: 0.0008m N: OOOOBm 0.0018m 2 000 2m 0.02

0.00

0.02
0.04

0.04 N5 (m) AVE=-0.0000m :STD=0.0008m RM5=0.0008m

0.02

* 0.00 g N . 5 Kieie e e

0.02

0.04

0.04 U-D (m) AVE=-0.0000m 5TD=0.0018m RM5=0.0018m

0.02
0.00 asimciiedsmestndiny o P RS A s N P S S SR e P i
0.02

0.04
1cm

05:25 05:30 05:35
1]2020/04/15 05:20:01-04/15 05:39:59 GPST : N=1199 B=0.0km Q=1:1199(100.0%) | 35.66633515°N 139.79219995°E -+ .1]2020/04/15 05:20:01-04/15 05:39:58 GPST : N=1189 B=0.0km Q=1:1199(100.0%) .

Fix rate is 100%
Precision is within 2mm (this is a zero baseline)



3.2 If we use kinematic data

==

ﬁ RTKPOST ver.2.4.3 b34

— X
[ ]Time Start (GPST) 7 [ ]Time End (GPST) 7 [ ]Interval Unit
2000/01/01 | 00:00:00 - 2000/01/01 = 00:00:00 0 24 H
“RINEX O8STRover — ===~~~ S — N T
G:\data\2021_GNSSTraining_DataSet\RTKdata\rover_NetR9.200 1~ v|
————————————————————————————————— [ 4
RINEX OBS: Base Station E
|G:\data'\ZDZ1_GNSSTraining_DataSet\RTKdata\base_NetRE}.ZDo v ” ‘
RINEX NAV/CLK, SP3, FCB, IONEX, SBS/EMS or RTCM = 5|

|G: \data\2021_GNSSTraining_DataSet\RTKdata\base.nav

Solution[ | Dir

|G: \data\2021_GNSSTraining_DataSet\RTKdata\rover_MNetR9.pos

o 0O

@ Plot... = View... KML/GPX... | # Options...

* Execute

Change the data of the
rover station, then execute.



RTK result of the kinematic data

@ G\data\2021_GNSSTraining_DataSet\RTKdata\rover NetR9.pos - O
File Edit View Windows Help

ST

500 m
—

71]2020/04/15 05:20:00-04/15 05:39:59 GPST : N=5742 B=0.2-5.3km Q=1:2883(50.2%) 2-2859(4% 5%




If we use the instantaneous mode

Options X
Settingl Setting2 Qutput Statistics Positions Files Misc J% G)\data\2021_GNSSTraining_DataSet\RTKdata\rover NetR9.pos - O
File Edit View Windows Help
Integer Ambiguity Res (GPS/GLO/BDS) _I_ns_ta_ntE > 9N “ ON ~ |+ 5z ¢ edTRv AL v & - T 8 o « BB x G
Min Ratio to Fix Ambiguity lr 3 i | {/\\m.m_____., .
Min Confidence / Max FCB to Fix Amb ~ — 0.0900 ——— 0.25 —_-]
Min Lock / Elevation (°) to Fix Amb 0 o | (
Min Fix / Elevation (°) to Hold Amb 10 0
Outage to Reset Amby/Slip Thres (m) 5 0.050 | \
Max Age of Diff (s) / Sync Solution ON ~ 'll‘
Reject Threshold of GDOP/Innov (m) 130.0 1300 | \
Max # of AR Tter/# of Filter Tter 1
Baseline Length Constraint (m) 0.000 0.000
Load... Save... OK Cancel o0
LS

—

‘[1]2020;’04,"15 05:20:00-04/15 05:39:59 GPST : N=5742 B=0.2-5.3km Q=1:5305(92.4%)

Fix rate will improve from 50.2% to 92.4%



If we set SNR Mask

@ Gi\data\2021_GNSSTraining_DataSet\RTKdata\rover NetR9.pos -

. File Edit View Windows Hel
Options X ‘ £

Settingl Setting2 Output Statistics Positions  Files Misc /\

Positioning Mode Kinematic ~
£ = PrEOEncR S Fiter Type = = = == = == ~amz- - rnar - -
I_ _Flevation Mask (?) [SNR Mask (dBHz)_ _ _ _
T o e
10 SNR Mask X
Trl [“]Rover []Base Station Elevation (deg) (dBHz)

<5 15 25 35 45 55 65 75 85
o0 o [ o [0 Jo Jo fo [0 |

2 [0 o fo0 o fo o fo o [» |

Ex
g5 [ [ o oo p o |

oK Cancel

500 m
—

[1]2020/04/15 05:20:00-04/15 05:39:59 GPST : N=5800 B=0.2-5.3km Q=1:5379(92.7%) 2:421(/.2%)

Fix rate will improve from 92.4% t0 92.7%




3.3 Your task

* How about the low-cost receiver data?
* If we choose different GNSS systems...
* If we change elevation mask...

* If we change code-phase ratio...

* If we change min ratio...

e |If we...

Try it by yourself!



Conclusions:

* RTK performance for static data is much better than kinematic data
* [tis recommended to use instantaneous mode for kinematic data

What other results and conclusions can you get?



Other software

Since RTKLIB does not performs the best for kinematic data, here are some other software.
If you have extra time, you can try one of them.

* RTK explorer: http://rtkexplorer.com/

* RTKLIB_pO1: https://github.com/YizeZhang/RTKLIB_modify

* Net_Diff : https://github.com/YizeZhang/Net_Diff

* RTKDROID :



http://rtkexplorer.com/
https://github.com/YizeZhang/RTKLIB_modify
https://github.com/YizeZhang/Net_Diff
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Thank you!



