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GNSS data processing and accuracy comparison using RTKLIB
e Use Sample Data

Learn how to use RTKILIB/RTKNAVI for real-time data processing
Learn other tools of RTKLIB

Log GNSS Data outside for RTK and PPP

Other
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Objectives

* Learn how to post-process GNSS data using RTKLIB software
e Data Conversion Methods
e Data Check and Data Plots
* Data Post-Processing Methods: Single, DGPS and Kinematic

* Learn data processing methods

e Single Method
* Standard GNSS Accuracy: Few meters to 10m

* DGPS Method
* Differential Correction, Code-phase Observation
* Meter level accuracy

e Kinematic method
» Differential Correction with Code and Carrier phase observation
* Centimeter level accuracy

 Compare accuracy levels
 Compare accuracy between Single, DPGS and Kinematic methods
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Data Files

* Two data sets “STATIC” and “DYNAMIC” are provided.
* “STATIC” contains data for a fixed point, no antenna movement.

* “DYNAMIC” contains data logged by mounting GPS antenna on a vehicle.

* Unzip the files to STATIC and DYNAMIC folders.

. . Receiver Receiver Frequency Observation

Base-
NRIEO Station
Static
Observation
Rover
Base-
NP2 Station
Dynamic
Observation
Rover

NetR9_181215.binex

FOP_181215_static.ubx

ECJ02_base

FOP_dynamic_rover_RTKsample

BINEX T;i;'t‘:;e
v
v
I

High-End
Survey
Grade

Low-Cost

Low-Cost

Low-Cost

Multi-
Frequency
Multi-System

Dual-
Frequency
Multi-System

Dual-
Frequency
Multi-System

Dual-
Frequency
Multi-System
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Static

Static

Static

Dynamic

Use as Base-
Station

Static Data
Analysis

Use as Base-
Station or
Static Rover

Dynamic
Data Analysis
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Base-Station Position Data

* For DPGS, KINEMATIC or other data processing methods where a Base-station data are used, it is necessary to provide Base-Station’s coordinates.

ZElE LAT LON HT Location M AL Remarks
ID Model Type

High-End
KDB Trimble Survey
001 35.66634207 139.79221086 59.771 Tokyo NetRO Grade

Receiver
KDB U-blox Low-Cost
002 35.66633434 139.79220132 59.746 Tokyo Fop Receiver
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Data Processing Flow

Get Base and
Rove Data Files

It may be UBX, SBF,
BINEX, RTCM or other
proprietary formats 4

Check Data File Formats

\ 4
Convert All files to
RINEX Format
Use RTKCONV

Post Process ROVER Data
using SINGLE Option
Use RTKPOST

H 5K o
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OUTPUT

Post Process ROVER Data
using DGPS Option
Use RTKPOST

88 DAGNSS Presentation Materisl\Lecture\UT_CSIS\DATAVStaicData\FOP_1B1215 static Sl — O X
Fle Edit View Windows Help
w i@ cfoamv]Aar v]E - T o o #lepmE X o o#

ORI= 35.6653478 14° 139.792210733° 55.0289m.
'AVE=E:-0,0000m N: 0.0000m U:-0,0000m.
STD=E: 0,3106m N: 0.5025m Ut 1.0635m
RMS=E+ 0.3106m N: 0.5025m U 1,0634m 2: 1. 1815m,

20cm grid

i

512265(100.0%) | 35.66634089° 139.79220411

OUTPUT

Post Process ROVER Data
using KINEMATIC Option
Use RTKPOST

¥ D:\GNSS._Presentation_Materials\Lectures\UT_CSIS\DATA\StaticData\F9P_181215 static D.. — o X
Ele Edit View Windows Help

z cledmvlal v|F- To - lseE B X 5@

N

b £ 0, 1254 N: 0, 1546m U 0. 4464m
5 556 Ut 0.4464m 2D: 0.3981m

- 10cm rid

nem

=

12182(100.0%) | 35.66634221°N 13979220519 +

OUTPUT

¥ D:\GNSS_Pres ion_Materials\Lectures\UT_CSIS\DATA\StaticData\F9P_181215 _static. - o X

=l VgV - T o o 8 e ESE x 58

2 N ORI= 35.666341997° 139.752210854°E 53.7692m
g ‘AVE=E: 0.0003m N: 0.0002m U:-0.0012m
s STD=E: 0,0007m N: 0.0007m U: D.0014m
RMS=E: 0,0007m N: 0.0007m Us 0.0013m 2D: 0.0020m

oot

0000

0001

2mm grid

-‘.. ..| b
0012

S0.012 008 o 0.004
|[112015/12/15 04:37: 17 GPST-12/15 06+00:18 GPST : N=121828=0.0km Q=1 1~ 5= (- | 35.66634136° 138.79221031% +
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Launch RTKLIB Menu
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Go to RTKLIB Folder

Go to BIN Folder

Double Click RTKLAUNCH.exe file

Or create a shortcut to RTKLAUNCH.exe

YV VYV

Center for Spatial Information Science

file and copy this shortcut to Desktop for

€asy access

RTKPLOT

STRSVR
\ RTKPOST

RTKNAVI
NTRIP

RTKGET

\ RTKCONV

LIE v. 4.3 b}i\'

®e o

, |
ThYE

e

&

# Quick access

I Desktop

* Downloads

Documents

[&] Pictures
Ffaxh
COURSEE
DynamicData

PresentationMaterials

StaticData

TrainingMateriz

[ This PC
J 3D Objects

I Desktop
Documents

36 items

MName

image

leaflet
& convhin
[ credrmx
[ gzip
B pos2kml
& rnx2rtkp
H rtkconv

T rthget

Ut

ﬁ; rtkplot
g rtkpost

m srcthlbrows

“‘! strsvr

? tar

[8] teqe

IcE wqget
libgee_s_seh-1.dll
libgfortran-3.dll
v libiconv-2.dll

| = | hin
Home Share View
* oy Cut x
) ) w| Copy path \::I
Plnatccucg:uck Copy Paste 'ﬂ PR rx:DDve Ctuzpy Delvete
Clipboard Organize
« v A <« RTKLIB_bin-rtklib_2.4.3 » bin »

B ORI -
- Edit
Rename MNew Properties )
folder ~ ) History
MNew Open
v | 0 2 Search bin

Date modified

2020/12/29 7:28 PM
2020/12/29 7:28 PM
2020/12/29 7:28 PM
202012/29 7:28 PM
202012729 7:28 PM
2020/12/29 7:28 PM
202012729 7:28 PM
2020/12/29 7:28 PM
2020/12/29 7:28 PM
2020/12/29 7:28 PM
202012/29 7:28 PM
202012729 7:28 PM
2020/12/29 7:28 PM
202012729 7:28 PM
2020/12/29 7:28 PM
202012729 7:28 PM
2020/12/29 7:28 PM
202012/29 7:28 PM
2020/12/29 7:28 PM
2020/12/29 7:28 PM
202012729 7:28 PM

Type B
File folder
File folder
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application exten...
Application exten..,

Application exten...

O 4

FH select an
1o Select none

E‘F"Im.rertselectinn
Select

Gize

1,171 KB
T9 KB

90 KB
378 KB
1,334 KB
9,760 KB
9,135 KB
9,950 KB
11,914 KB
11,153 KB
10,597 KB
10,140 KB
10,112 KB
164 KB
940 KB
3,420 KB
21 KB
1,250 KB
903 KB
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Convert GNSS Data File to RINEX Format for Post-Processing

Select RTKCONV —___ | RTKLIB v.2.4.3 b34

o

=R R

Select RINEX Version, 3.02 is OK
Select higher version if NAVIC data is available

¥4 RTKCONV ver.2.4.3 b34

Opticns

Select File to be converted
O Time End (GPST) 7 Repeat this process for both
2020/01/01 |_ |00:00:00 | BASE and ROVER files

[ Time Start (GPST) 7

2020/01/01 |5 |oo:o0woo |2

- -

[Jinterval

Lnit

RTCM, RCV RAW or RIMEX OBS 7

|D:¥GNSS_Presen131:inn_MateriaI5¥Le::tl.lres¥UT_CSIS¥DATA¥S13tid]a13¥Neth_la 1215_static.binex

Select File Type or use AUTO

RINEX OBS/NAY/GNAY/HNAY/QNAV/LNAV/CNAV/INAY and SBS

[:¥GM55_Presentation_Materials¥Lectures¥UT_CSIS¥DATA¥StaticData¥MNetR9_131215_static.obs

RTCM 2

RTCM 3
D:¥GMSS_Presentation_Materials¥lectures¥UT_CSIS¥DATA¥StaticData¥MetR9_181215 static.nav MovAtel DEM7
MovAtel OEM3
D:¥GM35_Presentation_Materials¥lectures¥UT_CSIS¥DATAY¥StaticData¥#MetR9_181215_static.gnav u-blosx LB

D:¥GM55_Presentation_Materials¥Lectures¥UT_CSIS¥DATA¥StaticData¥MNetR9_131215_static.hnav
[:¥GM55_Presentation_Materials¥Lectures¥UT_CSIS¥DATA¥StaticData¥NetR9_181215_static.gnav
D:¥GM55_Presentation_Materials¥Lectures¥UT _CSIS¥DATA¥StaticData¥MetR 9181215 static.Inav
[ ¥GMS5_Presentation_Materials¥lectures¥UT_CSIS¥DATA¥StaticData¥MNetR9_181215 static.cnav
D:¥GM55_Presentation_Materials¥Lectures¥UT_CSIS¥DATA¥StaticData¥MNetR9_181215_static.inav
[] D:#¥GMS5_Presentation_Materials¥lectures¥UT_CSIS¥DATA¥StaticData¥NetRla_181215_static.sbs

RIMEX

0

v B8

Superstar II

Trimble RT17

RIMEX Ver

3.02

x

Fep NAY  Station ID [ ]RINEXZ Name

RunBy/Obsrv fAgency

Comment

Maker Mame/#/Type
Rec #/Typefvers

Antenna Delta HEM

[ Phase shift [ ]Half Cyc,

[ |0.00f0

0.0000

0.0000

|0.00f0

|0.0000

|0.0000 |

Satelite Systems

[“1GPs oo A caL [#1qzs [~]eDs

Observation Types

c ML o s

GMSS Signals 7

[“]L1 1Lz 1Lz []Le

Septentrio SBF

e

Select OPTIONS —__

':nrr |:| Iono Corr |:| Time Corr |:| Leap Sec

Excuded Satellites

Receiver Oplions |

ance (5) |0.005

Debug | OFF

Cancel

& Plot... Process... £+ Options?

P Convert @

Use Default selections
You may change if necessary
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GNSS Data Post-Processing

Select RTKPOST \

RTKLIB v.zm;m\m
1

N

HT2ERD S

HEK

(; , THE UNIVERSITY OF TOKYO

Input Base-station Coordinates or select

Coordinate File

¥ RTKPOSTver.2.4.3 b34

Select ROVER File ~_

X

[ ]Time Start (GPST) 7 [ ]Time End (GPST)

- - -

2000/01/01 00:00:00 2000/01/01 00:00:00

- - -

?

[ Jinterval

]

LInit

RIMEX OBS: Rover ?

Select BASE File —__

|D:¥GNSS_F‘rEsenEﬁnn_Materials¥Lech1res¥UT_CSIS¥DATA¥S131:id]a13¥F9P_1B ulmﬁcmba\

RIMEX OBS: Base Station

|D:¥GNSS_Presen13tiun_MateriaIs¥Lecthes¥L.lT_CSIS¥DATA¥S131:id]a13¥NE1:RQ_1B 1215_static.obs

RINEX NAV/CLK, SP3, FCB, IONEX, SBS/EMS or RTCM

B B B B

D:¥GMS5_Presentation_Materials¥Lectures¥UT_CSIS¥DATA¥StaticData¥MetR9_13121

Select BASE Navigation File.

5_static.nav ~
e

This is RINEX “.NAV” file

Modify Output File name

. - asnecessar
Solution [_] Dir ¥

|D:¥GNSS_F‘resenEtion_MateriaIs¥Lech..lres¥l..lT_CSIS¥DATA¥S13ﬁd]a13¥F9P_18 1215 _static.pos

O O

€ Plot... E view... KML/GFX. ..

6
¥ Options. . P Execute

Options

Settingl %
Integer Ambiguity Res (GPS/GLO/BDS)
Min Ratio to Fix Ambiguity

Min Confidence / Max FCE to Fix Amb
Min Lock / Elevation () to Fix Amb

Min Fix [ Elevation (%) to Hold Amb
COutage to Reset Amb/Slip Thres (m)
Max Age of Diff () / Sync Solution
Reject Threshold of GDOP /Innov {m)
Max # of AR Iterf# of Filter Iter

Baseline Length Constraint (m)

Load... Save...

katistics Positions  Files Misc

N—

Positioning Mode

Frequendes [ Filter Type 7
Elevation Mask (%) / SNR Mask (dBHz)
Rec Dynamics [ Earth Tides Correction
Ionosphere Correction

Troposphere Correction

Satellite Ephemeris/Clock

ﬁat PCV RecPCV PR

Excuded Satellites (+PRN: Incuded)

IT Setting2 Output Statistics Positions  Files Misc

X |\
Options 9 *
Settingl Setting2 OQOutput St_aﬁsh' Files Misc
Fixand | ON ~|OFF » Rover
|3 | LatfLon/Height (deg/m)
90,000000000 0.0000000 -6335367.6285
0.9959 0.25 [J Antenna Type (= Auto) DeltaE/MU {m)
0 0 0.0000 |0.0000 |0.0000
10 o (Base Station \
LatfLon/Height (degfm) | Datum I[TRF2014
5 0.050 | [35.666341998 |[139. 792210860 [[53.7710 |
[ Antenna Type (= Auto) DeltaE/MU {m)
0.0 (L] \_ 0.0000 [0.0000 [0.0000 | f
30.0 30.0 Station Position File
1 1 | I=
0,000 0.000 Load... Save... oK Cancel
ox P— SeIec'F ProFeSS|ng Mode
Try with different modes
5 Kinematic v
Single
DGPSDGMNSS
Kinematic \
Li+2 ~||Forward SEﬁC
it » Moving-Base
Fixed
OFF ~ || OFF it PPP Kinematic
Broadcast ~ PFP S_Eﬁc
Saastamoinen R F:‘PP Fixed . .
* Single: Standard Position Computation
Broadcast ~

Rej Ed [JRAIMFDE | | DBCorr

[ eprs [Glonass MGalleo #1Qzss eDs [Cmavic [1seas ]

Load... Save...

oK Cancel

* Kinematic: RTK

* (only Rover Data is necessary)
* Few Meters accuracy: 3- 30m

¢ DGPS: DGPS Correction (code-Phase)
* (Base and Rover Data necessary)
* Meter level accuracy, 1 —3m

* (Base and Rover Data necessary)
* Centimeter level accuracy
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Base-Station: Satellite Visibility Plot

;g D:\AGMSS_Presentation_Materials\Lectures\UT CSIS\DATANStaticData\MNetR9_181215_static.obs
File Edit View Windows Help
VAL v AL |k @ e

SATELLITE NO
A
|

Visible Satellites

0s%00 06:30 07300 07:30

09:00 09:30 100 10:30 11:00 11:30 12:00 12:30 13:00 14:00

[112018/12/15 04:37:46 GPST-12/15 14:06:33 GPST : EP=34128 N=1340840 12 L1 L2 L1f2/5 LYY5 LS

| 2018/12/1507:33:47 GPST +

TIME, UTC
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Base-Station: Skyplot

& DAGNSS_Presentation_Materialsh\Lectures\UT_CSIS\DATA\StaticData\MetR9_181215_sta... & DAGNSS_Presentation_Materials\Lectures\UT_CSIS\DATANStaticData\NetR9_181215 _sta...

& D:AGNSS_Presentation_Materials\Lectures\UT_CSIS\DATA\StaticData\NetR9_181215 sta..  — O x
File Edit View Windows Help File Edit View Windows Help File Edit View Windows Help
°or x5

wlml 2 e -Sk‘yplot = -ALL & X o w1 o2 -skyplot ~ -ALL ~
N
® »  All Satellites # »  GPS Satellites #

X G

GLONASS Satellites

4
= % m =|® m
L
2 i
5 5 5

[1]2018/12/15 04:37:46 GPST-12/15 14:06:33 GPST : EP=34128 N=1340840 12 L1 L2 L1y2f5 L1f5 L5 . [1]2018/12/15 04:37:46 GPST-12/15 14:06:33 GPST : EP=34128 N=1340840 L1/2 L1 L2 L1/2/5 L1/5 LS . [1]2018/12/15 04:37:46 GPST-12/15 14:06:33 GPST : EP=34128 N=1340840 L1/2 L1 L2 L1/2/5 L1/5 LS .
& DAGNSS_Presentation_MaterialshLectures\UT_CSIS\DATA\StaticData\NetR9_181215_sta...  — O x & D:AGNSS_Presentation_Materials\Lectures\UT_CSIS\DATA\StaticData\NetR9_181215 sta..  — O x
File Edit View Windows Help

& D:AGNSS_Presentation_Materials\Lectures\UT_CSIS\DATA\StaticData\NetR9_181215 sta..  — O x
File Edit View Windows Help File Edit View Windows Help
N . .

| X G
N . N
» Galileo Satellites » QZSS Satellites » BeiDou Satellites
15 15 15
30 30
5 5 . % 5 ® %
80
75
= m = m = m
L ]
% % & % &
[]
oy & 9% - & kS ) &
5 5 5
[1]12018/12/15 04:37:46 GPST-12/15 14:06:33 GPST : EP=34128 N=1340840 085=_1/2 L1 L2 L1/2f5 L1/5 L5 + [1]2018/12/15 04:37:46 GPST-12/15 14:06:33 GPST : EP=34128 N=1340840 085=_1/2 L1 L2 L1/2/5 L1/5 LS + [1]2018/12/15 04:37:46 GPST-12/15 14:06:33 GPST : EP=34128 N=1340840 085=_1/2 L1 L2 L1/2/5 L1/5 LS +
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Rover: Satellite Visibility Plot
#2 D:\GNSS_Presentation_Materials\L ectures\UT_CSIS\DATA\StaticData\FaP_181215_static.obs... - X
File Edit View Windows Help
.. & X G

SATELLITE MO

Visible Satellites

-]

g

¥

07:00 07:15 07:30 07:45 08:0(
2018/12/15 05:11:28 GPST +

30 05:45 06100 06:15 06:30 06:45

04:45 i : 05:
[1)2018/12/15 04:35:50 GPST-12/15 08:00: 18 GPST : EP=12269 N=433217 CE5=_1/2 L1 L2 L1/2/5 L1/5 L5

TIME, UTC
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Rover: Skyplot
L]
& D:\GMSS_Presentation_Materials\Lectures\UT_CSIS\DATA\StaticData\FOP_181215_static.... — O X & D:\GMSS_Presentation_Materials\Lectures\UT CSIS\DATA\StaticData\FIP_181215_static... — m] * & D:\GMSS_Presentation_Materials\Lectures\UT_CSIS\DATA\StaticData\FOP_181215_static.... — O X
Eile Edit View Windows Help File Edit W¥iew Windows Help File Edit View Windows Help
" All Satellites " GPS Satellites " GLONASS Satellite
- £ » E - o
15 . 15
WY,
30 30
£ a5 ® & 45 ®
r o0 60, \

i~ o
% & % &
L)
%% & O &
5 5 5

[112018/12{15 04:35:50 GPST-12/15 08:00: 18 GPST : EP=12259 N=433217 Coo=_1/2 L1 | + | |[112018/12/15 04:35:50 GPST-12/15 08:00: 18 GPST : EP=12269 N=433217 0co=L12 L1 | + | |[112018/12/15 04:35:50 GPST-12/15 08:00: 18 GPST : EP=12269 N=433217 Coo=L1/2 L1 | +

ég D:\GMSS_Presentation_Materials\Lectures\UT_CSIS\DATA\StaticData\FOP_181215_static.... — O x & DAGMSS_Presentation_Materialsi\Lectures\UT_CSIS\DATA\StaticData\FaP_181215_static... — m] X ;g D:\GMSS_Presentation_Materials\Lectures\UT_CSIS\DATA\StaticData\F3P_181215_static.... — O X

File Edit View Wind Help File Edit View Windows Help File Edit View Windows Hel

- 2 12 RO IE - N R U & P XoG o |- 2 iz X 5 o
N . . N . N . M
Galileo Satellites QZSS Satellite eiDou Satellites
# E] - E] #
15 15 15
30 { 30 30
& a5 ® & a5 ® & a5 ®
80 a0 80
/ 75 75 75
= m = m = m
+ | § % & % §
3 & Oz J & O &
5 s 5
|[1]2018f12"15 04:35:50 GPST-12/15 08:00:18 GPST : EP=12259 N=433217 CE5=_12 L1 | + [1]2018/12/15 04:35:50 GPST-12f15 08:00: 18 GPST : EP=12269 N=433217 0E==L1/2 L1 | AZ=328.8°EL= 2.0° + |[1]2018f12"15 04:35:50 GPST-12/15 08:00:18 GPST : EP=12259 N=433217 CE5=_12 L1 | AZ=329.5°EL=11.4" +
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X - L
o GNSS Data Processing: Single
'S b
. N y
N S
\ /s
AN / /
N [
"\
we S
a I's
© _‘"\
/\
:& DAGMSS Presentation_Matenals\ Lectures\UT_CSIS\DATAN StaticData\FoP_181215_static_5l... — O * & DAGMSS Presentation_Matenals\ Lectures\UT_CSIS\DATAN StaticData\FoP_181215_static_5l... — O *
File Edit Yiew Windows Help File Edit Yiew Windows Help
w1 (2] 1@ |GndTrk v | AL v H - T ® o & + P B X o5 | w12 AL v - M T @ = = [ X o5
ORI= 35.666347814°N 138, 732210733 55.0238m E-W (m) ORI= 35.666347814°N 139,792210733°E 55.0259m
AVE=-0.0000m STD =0, 3106m RMS=0, 3106m

AVE=E:-0.0000m M: 0,0000m L:-0.0000m
STD=E: 0.3106m M: 0.5025m UI: 1.0635m
RMS=E: 0.3106m M:0,5025m L 1.0634m 2D: 1.1815m

20 cm

{m}

R

-2
05:00 05:30 05:00 06:30

07:00

07:30

i M-5 (m) AVE=0.0000m STD =0, snzsm

AVE=-0.0000m 5TD=1.0635m RM5=1.0634m

08:0C

[1]2018/12/15 04:35:50-12/15 08:00: 18 GPST : N=12259 B=0.0km Q= 5: 12263(100,0%)

35.66634089°M 139.79220411°E

+

[1]2018/12/15 04:35:50-12/15 08:00: 18 GPST : N=12259 B=0.0km Q= 5: 12263(100,0%)
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S

~ GNSS Data Processing: DGPS

BASE ROVER
a_?% D:\VGMNSS_Presentation_Materialsh Lectures\UT_CSIS\DATAN StaticData\FOP_181215_static_D... — d it EE; D:VGMSS_Presentation_Materials\Lectures\UT_CSIS\DATA\StaticData\FOP_181215_static_D... — O *®
File Edit Yiew Windows Help File Edit Yiew Windows Help
w1 [z GdTrk ~ (AL ~ |4 = T @ + P H O I -] w1 [z ML v - T @ 2| QN FI +1
. ORI= 35.666343103°N, 139, 792209998"E 60.3823m 1 ¢, =
M R : AVE=E:-0.0000m M:-0.0000m U: 0.0000m E-W {m) ORI 31&;53;%%%%?:5%159522?339:;%53?Szgﬁ
. &t STD=E: 0.1254m MN:.0. 1546m U: 0.449549m ' ' '

»0.1254m M: 0. 1546m U: 0.4464m 2D: 0,.3981m

1
" *
o.'i. 1
.:" r o... L - i
s ¥ 10 em
. 4 ——

[1]2018/12/15 04:37:17-12/15 08:00:18 GPST : N=12182 B=0.0km Q= 4:12182(100.0%) 35.60034221°N 139.79220519°E

+

AVE=-0.0000m 5TD=0, 1546m RM5=0,1546m

AVE=0.0000m STD=0.4404m RM5=0,4454m

07:30

05:00 05:30 05:00 06:30 07:00

[1]2018/12/15 04:37:17-12/15 08:00: 18 GPST : N=12182 B=0,0km Q= 4:12132(100.0%)

03:0C
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I‘I g *
.
BASE ROVER
% xYGMS5_Prezentation_Materialsh Lectures UT_CSISWDATAN StaticData'\ F9P_181215_static... — | x g DA GMSS_Presentation_Materials' Lectures\ UT_CSIS\DATAY StaticData’\FoP_181215_static... — O X
File Edit View Windows Help File Edit Miew Windows Help
n- 1'2|Gr1dTrk v”;l_ oo+ P S H LS - v| |Q=j_ v| Hor o T & o o AR - )
o) N ORI= 35.666341997M 139.792210854°E 59.7692m 0.01 E-W (m) ORI= 35.666341997"M 139.792210854°E 59.7592m
8_- AVE=E: 0.0003m M: 0.0002m-L);-0.0012m ! AVE=0.0003m 5TD=0.0007m RMS=0.0007m
o STD=E: 0.0007m M: 0.0007m U: 0.0014m
RMS=E: 0,0007m M: 0.0007m U: 0,0019m 20: 0.0020m
&
= -0.01
[ ]
MN-5 (m) AVE=0.0002m 5TD=0.0007m RMS=0.0007m
0.01
: e s o
=4
=
-0.01
0.01 ) LD m) AVE=-0.0012m 5TD=0.0014m RMS5=0.0015m
Z
=1
< e
0.00
-0.01
. 2mm
b=
0,012 -0,003 -0.,004 0,000 0.004 0,008 0.012 05:00 05:30 0&6:00 0&6:30 07:00 07:30 08:0
|[1]2018,|’12f15 04:37:17 GPST-12/1508:00: 18 GPST : N=12182B=0.0km Q=1:12155(93.2| 35.66634199°M 139.79221091°E + |[1]2018,|r12f15 04:37:17 GPST-12/15 08:00: 18 GPST : N=12182 B=0.0km Q=1: 12155(92.250) 2:27(0.2%%) +
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GNSS Data Processing: Single, DGPS, Kinematic
% D:AGMSS_Prezentation_Materials\Lecturest UT_CSIS\DATANStaticDatat FOP_181215_static_D... - O * % DAGMSS_Presentation_Materials Lectures' UT_CSISYDATAN StaticData\FOP_1812135_static... — O *
File Edit Wiew Windows Help File Edit View Windows Help
w1 2] = GdTk v|[AL ~ H + T @ =« # « P H X G @ w12 2 endTk v Q=liv H - T @ o & + B & H X oo
N ORI= 35.666344313°N 139,792210529°F 58,3858m @ ORI= 35.666341997°N 139.782210854°€ 59.7692m
AVE=E: 0.0000m M: 0.0000m L: 0,0000m = AVE=E: 0.0003m N: 0,0002m L:-0.0012m
STD=E: 0. 1968m M: 0.4135m L: 2,4358m = STD=E: 0,0007m N: 0,0007m U: 0,0014m
RMS=E: 0.1968m N: 0.4135m U: 2.4858m 2D: 0.9158m RMS=E: 0.0007m N: 0.0007m U: 0,0015m 2D: 0,0020m
.‘.
’ RED: Single Data Processing
BLUE: DGPS Data Processing -
. . . =
GREEN: Kinematic Data Processing| |2
- ..
L ]
g Kinematic Solution
= PPK ‘
(Post-Processing Kinematic) ¢ . . » AJS
If its done in Real-Time, its called RTK,
= (Real-Time Kinemtic)
=
2
T eyt o
v T 20 cm @ 2mm
il Sl . L g —
* . *he 20,012 -0.008 -0.004 0.000 0.004 0.008 0.012
[1]2018/12/15 04:35:50-12/15 08:00: 18 GPST : N=36633 B=0.0km Q=1:12155(33.2%) 412182(33.3%) 5:12269(33 + | |[1]2018/12/15 04:37:17 GPST-12/15 08:00: 18 GPST : N=12182 B=0.0km Q=1: 12155(22.5| 35.66634199°N 139.79221091°
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