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



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 adata 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

1 Overview

2 UserReq

21  SystemR

22 License

3 Instructions

3.10 NTRIPB:

April 29,2013

Contents
1
3
I 3
4
5
31 L llation and Uni llati 5
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33  Configure Input, Output and Log for RTKNAVI 2
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35  Configure Positioning Options for RTKNAVI and RTKPOST 34
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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
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3.11 Use CUIAPs 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
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* 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:

e

=) EHdE EES] R P
FEP correction 2022/01/07 11:41 Fr4 ) TANA-

._j BaseStationPosition. txt 2022/01/07 11:32 Text Document 1KB
| ] FaP_181215_static.nav 2022/01/07 11:18 MAV J7A )l 128 KB
| 4| FaP_181215_static.obs 2022/01/07 11:18 OBS 774 )1 63,921 KB
ﬂ FaP_181215_static.ubx 2020/01/07 1253 u-blox Leg File 55,461 KB
@ FoP_181215_static_PPP_sample.pos 20201029 1414 POS J74 )l 1,703 KB
| ] FaP_181215_static_RTK.pos_sample 2022/01/07 11:39 POS_SAMPLE J7... 1,595 KB
| ] MetRg_181215_static.binex 2020/01/07 12:55 BINEX 774 I 61,899 KB
| ] NetRa_181215_static.nav 2022/01/07 11:18 MAV T7A1 )l ITT KB
4] MetRg_181215_static.obs 2022/01/07 11:18 OBS 771 )l 334,257 KB
4| PPRconf 2020/10/29 14:16 CONF 774 I 6 KB



1. SPP Processing

Single Point Positioning is most basically positioning.
Only .obs data and .nav data of Rover is required.

¥4 RTKPOST ver.2.4.3 b33

— x
[]Time Start {GPST) 7 [] Time End (GPST) ? [Jinterval Unit
2000/01/01 | |00:00:00 |- |2000/01/01 | S |00:00:00 |5 |15 s |24 H
o ———— o o o o o o o o e T .
‘ |C:¥Users¥d6EUE¥Documents¥GNSS¥ICG2022¥DaEset_ZD22¥S13ﬁd]a13¥F9P_181215_5131:ic.ob5 :v | I n p Ut fl Ies .
Ve omm foe oo I3 .
| — - — + Obs. file
I RIMEX, NAV/CLE, 5P3, FCB, IONEX, SBS/EMS or RTCM E B = [%] ° H H H
I |C:¥Users¥d650e¥Documents¥GHSSEICG 20224 Dataset_202 245 taticData¥F9P_181215_static.nav llv N aVIgat Ion fl Ie
rrrrryY'r- - ':'5mr-:,/|mm’™m!m/""T""""Tm T T T 4 -
Solution [ Dir
|C:¥Users¥d650e¥Documents¥GN5S¥ICG2022¥Da’ﬁset_2022¥5'ﬁﬁd3313¥F9P_18lZlE_sEtic.pos w |
EEE : We need to change some
{ —————— ~| AVL
3 Plot... = view... kvfcrx... | || & Options... ] jip=tpernee Exit Sett'ﬂgs for SPP mode




1. SPP Processing
Option settings

Dptions *

Settingl SettingZ Output Statistics Positons Files  Misc

Positioning Mode Siggle -
Frequendies / Filter Type L1H2 Forward
Elevation Mask (%) / SNR Mask (dBHz) 15 ~

Rec Dynamics f Earth Tides Correction OFF OFF
Ionosphere Correction Broadcast ~
Troposphere Correction Saastamoinen e
Satellite Ephemeris/Clack Broadcast ~

SatPCV [ |RecPCV [ |PhWU [ |RejEd [JRAIMFDE | |DBCorr

Exdluded Satelites (+42RN: Included) | |

Plers Flelo [Hcslieo [Fgzss [seas [ eeibou [Jmnss CO n Stel Iatio ns to use
Load... Save... oK | Cancel

Options X

Settingl Setting2 Output Statistics Positions  Files  Misc

Solution Format Lat/Lon/Height b
Qutput Header / Qutput Processing Options | ON ~ oM ~ S etti n Of O u t u t o S fi I e
Time Format [ # of Dedmals ww ssss GPST ~ 2_ g p ° p
Latitude Longitude Format / Field Separator | ddd.dddddd Al
Output Single if Sol Qutage [ Max Sol Std (m) M ] |
Datum fHeight WES84 ~ | Elipsoidal ~
Geoid Model Internal
Solution for Static Mode Al
EA 3GA, GSA/GS 0 0
Output Solution Status / Output Debug Trace | OFF ~ || OFF ~

Load... Save... oK | Cancel



1. SPP Processing

Execute and plot result

¥4 RTKPOST ver2.4.3 b33 - X
[]Time Start {SPSTY 7 [ Time End {GPST) ? [interval Unit
20000101 | = 00:00:00 | = |2000/01/01 | = |00:00:00 |- |15 s |24 H
RINEX OBS ? S =
|C:¥Users¥d650e¥Documer1t5¥GNSS¥ICG2022¥Daiﬁset_2022¥513tid3313¥F9P_181215_5131:ic.obs » ||Z|
RINEX OBS: Base Station [
RINEX MAY/CLE, SP3, FCB, IOME¥, SES/EMS ar RTCM E B & &
C:¥Users¥de50e¥Documents¥GNSS¥ICG202 2% Dataset_2022¥StaticData¥FoP_181215_static.nav i El
vl
vl
vl
Solution [_] Oir
|C:¥Users¥d650e¥Domments¥GNSS¥ICG2022¥Daiaset_2022¥513tid]aiﬁ¥F9P_181215_5Etic.pos v ||Z|
==

g e T
| | & Plot... ‘ | B view... ” KML/GPX.... |E -l:igoﬁons..: !| » Execute | Exit
| i

e 1 1

-

If settings are finished,
execute!

— Then Plot...



1. SPP Processing

Result plotting

B C¥Users¥desne¥Documents¥GNSS¥ICG2022¥Dataset_2022¥5tatic Data¥F oP_181215_stati..  — O x B C¥Users¥desne¥Documents¥GNSS¥ICG2022¥Dataset_2022¥5tatic Data¥F oP_181215_stati..  — O x
File Edit View Windows Help File Edit View Windows Help
e 1] [z AL v 4+ - § @ o +« B & @A X om @ w1 (2] = AL v v ok Fo® oo e I F I o
ORI= 35666351924 139,792210336°E 55.8746m 0.5 ) ORI= 35.566351924°N 139,
AVE=E: 0,0000m N: 0,0000m U: 0,0000m ' AVE=0.0000m STES
STD=E: 0.2237m N: 0.6255m L: 0:9077m '
RMS=E: 0,2237m N: 0.6255m Li; 0.9076m 20: 1,3285m
0.0 "
¥
0.5 ‘
1 NS (m) AYE=0.0000m STD=0.56255 =0.6255m
-3 -2 -1 1 2 3
2
-0 (m) i w AVE=0.0000m 5TD=0.9077m RM5=0.3076m
0 .v
-3 t
50 cm 2
—
05:00 05:30 08:00 06:30 07:00 07:30 08:0
[[1]2018/12/15 04:35:50 GPST-12/15 08:00: 18 GPST : N=12265 B=0.0km Q= 5:12269(100| 35.66634687°N 135.79222129°€ +  |[1]2018/12/15 04:35:50 GPST-12/15 08:00: 18 GPST : N=12269 B=0.0km Q= 5:12269(100.0%) +



2. RTK processing using static data

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

here:

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
| =
£ HINEXUBS! B = = = = === === =====m—s s -
I .
I
\ "RINEXNAV/CLK; SP3, FCBTONEX; SBS/EMS bIRTCM™ = = = = = = m== 5 o
| g !
| A
| padrs
| 7 -
Solution[ | Dir /
| /
/
o o / / ,
@ Plot... B View... KML/GPX... || # Optionsje ' » Execute Exit

Options X
Settingl Setting? Output Statistics Positions Files Misc

Positioning Mode Kinematic v

- . 2 Single

Frequencies / Filter Type ¢ DGPS/DGNSS \
Elevation Mask (°) / SNR Mask (dBHz)

" Static
Moving-Base
Fixed
PPP Kinematic
PPP Static

PPP Fixed

posphere Correction

Satellite Ephemeris/Clock

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

Excluded Satellites (+PRN: Included) | |

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

== -

1 |
I oK [

Load... Save... Cancel




Settings of RTK

¥ RTKPOST verz.4.3 b33 -

ot
] Time Start {GPST) 7 ] Time End (GPST) ? [ interval Uit
2022/01f05 | | 17:00:00 |- |2000/01/01 | |00:00:00 | - |15 s 24 H
AINEX OBS: Rover ? N &
B1ME —louc.0Ds it EI

RIMEX CBES: Base Station I & =
|C:¥Users¥dﬁ 5UE¥Dnmments¥GN55Lab¥20?_2¥ICG_Training¥Da135et_2022¥513ﬁd]a13¥h!eﬁ%9_18 1215_static.obs e “II
RIMEY MAV/CLE, SP3, FCB, IONEX, SBS/EMS or RTCM I B B B B
C:¥Users¥da EUE¥Dm:uments¥GNSSLab¥2lIJ22¥ICG_Training¥Da135et_2022¥513ﬁd]a13¥|1et|29_18 1215 _static.nav o EI
‘~-————————————————————————————————" VE

v [

v ]
Solution [ Dir

|C:¥Users¥d6 S0e¥Documents¥GHN5SLab¥ 202 2#¥ICG_Training¥Dataset_2022¥5taticData¥FaP_151215_static.pos

O O done

3 Plot... E view... EML/GPX... | 4 Options... | s=——l=ETEtile

1 ——

Exit

| P —

Input files:

e QObs. file of rover

e QObs. file of base station
* Navigation file

We need to change some
settings for RTK mode



Settings of RTK

Main settings of RTK

(For the detailed meaning
of each option, please
refer to the user manual).

Options X | Options X ‘
Settingl Setting? Output Statistics Positions, Files _Misc_ _ _ - Settingl Setting2 Output Statistics Positions_ Fies _ Msc_ _ _ _ _ __ 5
Pasitioning Mode L Kinematic ¥| | Integer Ambigity Res (GPS/GLOBDS) I [continu ~| BN BN |
Frequencies / Filter Type ? Li+2 v Foward - 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 I I
Ionosphere Correction \Bmadcaﬁ h | Min Fix / Elevation (°) to Hold Amb 10 0
Troposphere Correction T <] Outage to Reset Amb/Sip Thres (m) 5 [0.050 ]
Satellite Ephemeris/Clock ‘Broadcast ™ | b ) :
Max Age of Diff (s) / Sync Solution 30.0 ON
satpcv | |RecPcv| |PhWU [ |Rej Ecl ]RAIM FDE | DBCorr dickeci Tivestiokliof GooPinoy & e =
Excluded Satellites (+PRN: Included) | | Max & of AR Iter/# of Fiter Tter n :
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 x [CZ|:'.icn5 x

Settingl Setting2 Output Statisties Positions  Files  Misc | Settingl Settng? Output Statiscs POSHONs  Fjes  Misc

Measurement Errors (1-sigma) | Rover
Code/Carrier-Phase Error Ratio L1/L2 100.0 100.0 Lat/Lon/Height (deg/m) ~
Carrier-Phase Error a-+b/sin€l (m) 0.003 0.003 90,000000000 0.000000000 63353676285
Carrier-Phase Error [Baseline (m/10km) 0.000 ! [Jantenna Type (= Auto) Dielta-E/N/U (m)
Doppler Frequency (Hz) 10.000 | ~ ||0.0000 |0.0000 ||0.0000

Process Moises (1-sigma/sqgrt(s)) f[Base Smmh
Receiver Accel Horiz/Vertical (m/s2) 1.00E401 ” 1.00E+01 [ Aatlonfrichtidea/ml o2 l— S -EI
Caiershase s (e Lo0c03 RSN N

1] ' a-EMmM (m)
Vertical Ionospheric Delay (m/10km) 1.00E-03 | [ Thnienra Type T At = EED:JDE. % 0 ;EDD 0.0000
Zenith T ic Dela 1.00E-04 5
e Beppheeic ety o Station Position File
Satelite Clock Stabilty (s/s) [5.006-12 ] | =[]
R D e e e



Settings of RTK

o RTKPOST ver2.4.3 b33

[ Jinterval
15 w5

[ Time End (GPST) ?
2000/01/01 |2 |0o:00:00

[ Time Start (GPST)
2022/01/05 |-= | 17:00:00

?

Lnit
24

-

- - -

?

RIMEX OBS: Rover

RIMEX OBS: Base Station

|C:¥Users¥d6 S0e¥Documents¥GMNS5LabY¥ 20 22#ICG_Training¥Dataset_2022¥StaticData¥MetRe_181215_static.obs

RIMNEX MAV/CLK, SP3, FCB, IONEX, SBS/EMS or RTCM B2 B

B =

C:¥Users¥das0e¥Documents¥GNSSLab¥ 20 22¥ICGE_Training¥Dataset_2022¥StaticData¥MetR9_181215_static.nav

et

St

If settings are finished,

Solution [_] Dir

|C:¥Users¥d6 S0e¥Documents¥GNSSLab¥ 20 22¥ICGE_Training¥Dataset_2022¥StaticData¥FoP_181215 static.pos

/ execute!

O O done

KML/GPX. .. £+ Options... B Execute

| & Plot... I
|

T L L - -

—> Then Plot...



RTK result in RTKPLOT

w (1| 2] = ﬁnq_'l:__rkVALL ~ B - I & ¢ LI =]

ORI= 35. 6291:3471%%\1 é39 79%213
TDf

RMS=E: 0.001

BRI
m N: OOOOBm 0.00 I'.J) 0.0022m

1cm

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  «

w1 2 = Position v AL v H - W I @ =

0.04 EW (m)

0.02

=] X 5 %

Ot 2 s 2 AT 28 0B

0.00
0.02
0.04
0.04 N-5(m)

0.02

AVE=-0.0000m :STD=0.0008m RM5=0.0008m

0.02

0.04

U-D (m)

05:25 05:30

AVE=-0.0000m 5TD=0.0018m RM5=0.0018m

S S B e e

05:35

"1]2020/04/15 05:20:01-04/15 05:39:58 GPST : N=1189 B=0.0km Q=1:1199(100.0%)



Comparison of SPP and RTK

Select plot filed “2” and drag and drop SPP .pos file.

;g C¥Users¥des0e¥Documents¥GNSS¥ICG2022¥Dataset_2022%Static Data¥FoP_181215_stati.,  — O e
File Edit _View Windows Help

a1 1-2 Pogios v (AL v o v B T @ o o =
= R
| ] FaP_181215_static_RTK.pos_sample

0.0 D FoP_181215_static_SPP_sample.pos

| | MetRg_181215_static.binex
0.5 I T
1 N5 (m)

u-D (m)

05:00 05:30 06:00 06:30 07:00 07:30 0g:0




Comparison of SPP and RTK

& C¥Users¥des0e¥Documents¥GN SS¥ICG2022¥Dataset_2022¥5tatic Data¥FoP_181215_stati...  — [m] X

- [m] x
File Edit View Windows Help

%g C¥Users¥de50e¥Documents¥GMNSS¥ICG2022¥Dataset_2022¥5tatic Data¥FoP_181215 stati...
w1 [

File Edit View Windows Help

w12 b2 = #+ B & B X 5o 2

T, A LT n E-W (m) ORI= 35,666342087°N 139.792210870°E

S T ORI= 35.666342087°, 139.792210870°E 50 74251 \ AVE=0.01 -0138m RMS =0,

SR e AVE=E: 0.0000m N:-0.0000m Ut 8:6000m

L Lo g STD=E? 0,0138m N: 0.0234m U:'0:3037e "+

LSRR S DR 0,2. RMS=E! 0.0138Mm N: 0,923%m ) 0.3037m 2D: 0.0544m 0

Boatarom it bt - * AVE=E;-0.04984m N: 1 *

Ming s RS STD=E: 0,2237m N; 0.6255m U: 0,5077m

e RMS=E: 0,2288m N; 1,2580m U 3,.9734m 2D: 2.5572m -1

pRCEED S

g e (R, R 2

oot i . NS (m) 0om STD:U‘UM
HEF . w AVE=11093 255m RMS = 1, 2580m

OM

0
-5 L L il
05:00 05:30 06:00 05:30 07:00 07:30 08:0
2018/12/15 05:59:22 GPST B

[[112018/12/15 04:35:50 GPST-12/15 08:00: 18 GPST : N=12269 B=0.0km Q=1:12182(35.3|

[[1]2018/12/15 04: 35: 50 GPST-12/15 08:00: 18 GPST : N=12259 B=0.0km Q=1:12182(38.3%) 5:57(0.7%)



3. PPP with static data

¥ RTKPOST ver.2.4.3 b33 -

* Change the data of the nav

] Time Start (GPST) 7 ] Time End (GPST) ? [ interval Unit to

2022/01/05 | - |17:00:00 |- |2000/01/01 |- |00:00:00 | - |15 s 24 H /

RINEX OBS ? . p3 & .clk
|Cr¥Userskds S0e¥Documents¥GNSSLab¥202241CG_Training¥Dataset_J020¥StaticData¥F9P_181215 static.obs /.« ||:|

II _.:l'. OB

LIMEA LD _-"':'-' St r=nlel] 'E} D
C:¥Users¥da50e¥Douments¥GNSSLab¥ 20 22¥ICGE_Training¥Dataset_2022%¥DynamicData¥ECI02_base, -:ul/
RINEX NAV/CLK, SP3, FCB, IONEX, SBS/EMS or RTCM B B B%yE3
C:¥Users¥das0e¥Documents¥GHNSSLab¥ 20 22%¥ICG_Training¥Dataset_2022¥StaticData¥PPP_correction¥gbm203156.5p8 -

C:¥Users¥dﬁ50&¥Dumments¥GNSSLab¥2022¥ICG_Trair1ir1g¥Da13sn.=-_t_EU22¥S13ﬁd]a13¥P'PP_mrrecﬁun¥gbm20316.dki e
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St
Solution [ Dir
|C:¥Users¥d650&¥Dnmments¥GNSSLab¥2022¥ICG_Trair1ing¥Da135et_2022¥513tid3313¥F9P_18 1215_static.pos v ||I|
O O done ?

& Plot... E View... KML JGPX... £+ Options... B Execute Exit




3. PPP with static data

Jptions . bt
Settingl Setting2 Output Statistics Positions  Files  Misc Settingl Seting2 Qutput Statistics  Positions  Fles  Misc
Positioning Mode PPP Kinematic w Integer Ambiguity Res (GPS/GLO/BDS) Continu | OFF ~ ||ON
Frequendies | Filter Type L1H2ZH5 +~ ||Forward Min Ratio to Fix Ambiguity |3 |
Elevation Mask (%) / SNR Mask (dBHz) 15 d Min Confidence / Max FCE to Fix Amb 0.9999 0.25
Rec Dynamics [ Earth Tides Correction OFF ~ || OFF ~ Min Lock / Elevation (%) to Fix Amb |10 || 15 |
Tonosphere Correction lono-Free LC e Min Fix / Elevation (%) to Hold Amb 10 il
Troy ere Correction i
Posph EerEE e - Qutage to Reset Amb/Slip Thres {m) |1[J ||0.050 |
Satellite Ephemeris/Clock i
Eph Id [EEES = Max Age of Diff (s) / Sync Solution 30.0 oN
[satrcy [Jreckcy [JPhwU []RejEd []RAIM FDE [ ] DECorr Reject Threshold of GDOP/Innav {m) 200 20.0
Exduded Satellites (+PRM: Induded) | Max £ of AR Iter[# of Filter Tter 1 1
Grs [F6lo [Gallee Qzss []seas BeiDou [ IRNSS Baseline Length Constraint {m) 0.000 0.000
Load... Save... oK Cancel Load... Save... oK Cancel
J 1 L. bt
Settingl Setting?2 Output Statistics pesitions  Files  Misc Setingl Setting2 Output Statistics Positions  Files  Misc
Measurement Errors (1-sigma) Satelite/Receiver Antenna PCV File ANTEX/NGS PCY 2 = . .
Code/Carrier-Phase Error Ratio L1/L2 300.0 300.0 C:¥Users¥daS0e¥Documents¥GNSSLab¥ 20228106 _Training¥Dataset_2022¥5 || ... P P P_CO rre Ct on ¥ I gS 1 4 .d tX
Carrier-Phase Error a-+b/singl (m) 0.003 0.003
Carrier-Phase Error/Baseline (m/10km) 0.000 Geoid Data File
Doppler Frequency (Hz) 10.000 |
) ) DCE Data File = .
Process Noises (1-sigma/sart(s)) [C:#Users¥d6S0e¥Documents¥GSSLab¥ 2022¥1CG Training¥Datasst_202245 . PPP correction¥P1C1l ALL.DCB
Receiver Accel Horiz/Wertical {m/s2) 1.00E+01 || 1.00E+01 = - -
EQP Data File E
Carrier-Phase Bias (cyde) 1.00E-04 ||
Vertical Ionospheric Delay (m/10km) 1.00E-03 OTL BLQ File =
Zenith Tropespheric Delay (m) 1.00E-04 | |
Tonosphere Data File
Satellite Clock Stability (s/s) |5.UUE—12 |
Load... Save... oK Cancel Load... Save... oK Cancel



3. PPP with static data

b3 - m| x
File Edit View Windows Help
cEsE xae

ORI= 35.666342323°N 135,792209939°E 59.7611m
AVE=E: 0.0552m M;-0,1012m U;-0.0302m

STD=E: 0.2113m N: 0.4296m LI 0.4548m

RMS=E: 0.2184m N: 0:4414m U: 0.4558m 2D: 0.9845m
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%
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H
0.8 "} 7
K } Y, 20am

Windows

File Edit

0.5

Help

View

[]
=W (m) ORI= 35.666342323°N 139.792209939°E 52.7511m
AVE=0,0552m STD=0.2113m RM5=0, 2134m
0.0 W Bieaaguas o W
5
N-5 {m) AVE=-0.1012m 5TD=0.4296m RM5=0.4414m
0.0 pupily
-v-'—--u
0.5+
1U-D (m) AVE=-0,0302m 5TD=0,4548m RMS5=0,4558m
0.0 A e
-0.5
05:00 05:30 06:00 06:30 07:00 07:30 03:0

[[112018/12/15 04:35: 50 GPST-12/15 08:00: 18 GPST : N=12263 B=0.0km Q= 6:12253(10C] 35.66634168°N 139.79221437°E€

+

[[1]2018/12/15 04: 35:50 GPST-12/15 08:00: 18 GPST : N=12260 B=0.0km Q= #:12260(10C)  2018/12/15 07:07:31GPST  +



3. PPP with static data

Comparison with RTK

&,.

File Edit View Windows Help

: 0,2113m N: 0.4296m Uk 0.4548m
0.4414m U: 0.4558m 2D: 0.9845m
AVE=E: 0.0843m N:-0,0262m U:-0.0182m
STD .0138m M: 0.0234m U: 0.3037m
0.1 RMS=E: 0.0854m M: 0.0351m U 0.3042m 2D: 0. 1847m
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File Edit View Windows Help
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=W (m) ORI= 35.666342323"N 139.792209939°E 59.7511m
AVE=0.0552m STD=0.2113m RM5=0.2184m
AVE=0.0843m 5TD=0.0138m RM5=0.0854m

0.0 e g SR e
5
M-S (m) AVE=-0.1012m 5TD =0.4296m RMS=0,4414m
i AVE=-0.0262m 5TD=0.0234m RM5=0,0351m
0.0 —
0.5
1UD (m) AVE=-0.0302m 5TD =0.4548m RMS=0,4558m
AVE=-0.0182m 5TD=0.3037m RMS=0,3042m
0.0
0.5
05:00 05:30 08:00 06:30 07:00 07:30 08:0

|[1]2018,|’12fl§ 04:35:50 GPST-12/15 08:00:18 GPST : N=12269 B=0.0km Q= &: 12269(10E| 35.06634136°M 139.79221117°E  +

[[1]2018/12/15 04: 35:50 GPST-12/15 08:00: 18 GPST : N=12259 B=0.0km Q= 6:12269(100]  2018/12/15 06:54:56 GPST +



4. If we use kinematic data

ver2.4.3 b33

e
F]

OTL O CT
RTKPOS

>

\

Change the data of the

‘over obs

[ ITime Start (GPST) 7 [ Time End (GPST) ? [ Jinterval Uit
2022/01/05 | = 17:00:00 | = |2000/01/01 | = |00:00:00 | = |15 s |24 / :
e ity TN

NEX OBS: Rover

Ci¥Users¥das0e¥Documents¥GMSSLab¥ 20 22¥1CGE_Training¥Dataset_2022¥0DynamicData¥F9P_dynamic_rover.obs

RIMEX OBS: Base Station &

2
5 |

C:¥sers¥das0e¥Documents¥GNSSLab¥ 20 22¥ICGE_Training¥Dataset_2022%¥0ynamicData¥EC102_base.obs

I |

RIMNEYX MAV/CLK, SP3, FCB, IONEX, SBS/EMS or RTCM B 2 8 g

lQ:!'|EU5v.=_~rs¥|:|i:u' S0e¥Documents¥GM5SLab%¥ 20 224 ICG_Training¥Dataset_2022¥DynamicData¥EC 102 _base.nav

|G

v ][]

nase obs
Dase nav

Solution [_] Dir

|C:¥Users¥d6 S0e¥Documents¥GNSSLab¥ 20 22¥ICG_Training¥Dataset_2022¥DynamicData¥F9P _dynamic_rover.pos

O O done

& Plot... El View... KMLfGFX... 4¥ Options... B Execute




RTK result of the kinematic data

File Edit View Windows Help

ORI= 35.663047995°N 139.807564827°E 38.2125m

AVE=E: 0.0000m M: 0,0000m :-0,0000m

STD=E:366.0220m M:291.0786m U: 4.2126m
RMS5=E:865.9861m N:291.0665m U: 4.2124m 2D: 1527, 158549m

200m

[[112021/12/22 04:40:53 GPST-12/22 05:21:44 GPST : N=12045 B=0. 1-2.6km Q=1:10373({ 35.65761816°N 139.51475656°E +



3 Other settings

* 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 |f 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_pO01: 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!



	スライド 1: Introduction to RTK Data Processing How to get centimeter level accuracy? Part - 2
	スライド 2: Before this course, you should…
	スライド 3: During this course, we will…
	スライド 4
	スライド 5: Launch RTKLIB
	スライド 6
	スライド 7
	スライド 8: RTKPOST
	スライド 9: Data preparation
	スライド 10: 1. SPP Processing
	スライド 11: 1. SPP Processing
	スライド 12: 1. SPP Processing
	スライド 13: 1. SPP Processing
	スライド 14
	スライド 15
	スライド 16
	スライド 17
	スライド 18
	スライド 19
	スライド 20
	スライド 21
	スライド 22
	スライド 23
	スライド 24
	スライド 25
	スライド 26
	スライド 27
	スライド 28
	スライド 29
	スライド 30: Thank you!

