How to obtain the accurate position

Post processed RTK-GNSS by GSI data
(GSI: Geospatial Information Authority of Japan )

Case: static positioning with GSI data
EX.)Installed reference station in Japan

Equipment: Any type of receiver (RINEX Format Observation)
Software: RTKLIB 2.4.2 b11.



Goal for this tutorial

* Obtain the accurate position for static point
* RTK-GNSS by RTKLIB *relative positioning from reference position

* How to download and use GSI data (Free of charge)

*In the case that you set up your reference station

X bl i ® —

B - contoucr soco v i o ’ ~— GSl web page
—_— http://www.gsi.go.ip/

GSI English web page
http://www.gsi.go.jp/ENGLISH/

RTKLIB 2.4.2
Terms of service of GSI's GNSS stations data http //WWW rtklib.co m/

Uza of hs zernce & subjact ta camplanoe weh the terms of a2 as beos.

1. Purpose of this service

RTKLIB 2.4.2 manual
http://www.rtklib.com/prog/manual_2.4.2.pdf

3. Content of service

T bhis somama wmss man Asiialaad b CHEC kasad sarrral starinns


http://www.gsi.go.jp/

Post process RTK-GNSS requirements

RTKLIB v.2.4.2

@ °

B

RTKLIB>RTKPOST for post-processing analysis
 Two RINEX format observation data and navigation data

Your receiver data (target position)
Reference station data (by GSI web site)
Navigation (Ephemeris) data

#4 RTKPOST ver.2.4.2 =i o

[ Time Start {GPST) [] Time End (GPST) [#] Interval [ ]unit
2015/10/22 |==(23:59:59 |= (2015/10/27 |=|7:20 ] w|s |24
RIMEX OBS: Rover £

D:¥rawdata¥ 20 16% 160315% 5245K.53320201603150000E, 160
RIMEX OBS: Base Station
D:¥rawdata¥2016% 160315% 30230750, 160

RIMEX *NAV/CLK, SP3, IONEX or SBS/EMS
D:¥rawdata¥20 1641603 15%5245K 5332020 1603 150000, 16P

Solution [
D:¥rawdata¥20 16%¥ 160315% 5245K 53320201603 150000E. pos

Reference position for reference station (by GSI web site)

Your receiver data (target position)
Observation data

Reference station data
Observation data

Navigation (Ephemeris) data

Pot.. || Wew.. || TokM... | options...

Execute ][

Exit

].

True position for reference station is
required in options



GSI web page-1  www.gsi.go.jp
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GSI web page-2
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GSI web page-3 Registration is required
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GSI web page to obtain observation data

Expand and select the
|nearest reference station
from your receiver (Target
| position)
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1.
select the station
(Click the green icon)

2.
Link to download page
(Click)

o




GSI web page to obtain observation data
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. An optional time download
B Note: 7 days prior from
present are available

D7 DT - T TR BT Wk 1 , )
O CIERTOT - B SR T oot P T KICE S L O- P TRET =27
E HDH—YHI w“w

Every 24hors data download
) Note: maximum 10 days data

I
1. Select day
2. Select Satellite constellation
Ex. GRJ(GPS, GLONASS, QZSS)
3. Select Rinex ver.
4. Push the Download button
5. Link to another page and
download Observation and

Jepyrght. Geozox o Infarmestior Sboriy of Geen ALL ROGHTS RESERVED

Ephemeris data (.gz file)




GSI| web page to obtain true position for reference station

— continuation of slide six

————
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_ Link to various data

(Click)
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GS| web page to obtain the reference position for the reference station
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Link to true position data
for all GSI stations(Click)
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GS| web page to obtain the reference position for the reference station

1.

Select the
prefecture that your
selected station
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0001 TNIETA) e =

B/l S70IL5
FATR, WASEE T Bo-RLL T EEC L

2.
Push the button
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3.
Select the station that
your selected station
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4,
Download Button
e (.pos file)
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Post process RTK-GNSS 1

Input data

RTKLIB v.2.4.2 @

RCERAERS S

e
5
=]

“ RTKPOST ver.2.4.2

[] Time Start {GPST) [ Time End (GPST)
2015/10/22 [==23:53:59 |= |2015/10/27 |=|7:20
RIMEX OBS: Rowver ?

D:¥rawdata¥ 20 16% 1603 15%¥ 5245K.53320201603150000E., 160
RIMEX OBS: Base Station

D:¥rawdata¥2016% 1603158 30230750, 160

RIMEX *MAV/CLEK, SP3, IOMNEX or SBS/EMS

D:¥rawdata¥ 20 16% 160315%¥5245K53320201603150000E, 16P

Set the Interval to 30s (to fit the GSI data)

Input data  *Drug and Drop or [

_ * Your receiver data (target position)
Observation data

Reference station (GSI station) data
Observation data

_ » Navigation (Ephemeris) data

Output data

Solution

Solution [
D:¥rawdata¥20 164 160315%5245K5332020 1603 150000E. pos 4— =
Pot.. || Vew.. | TokM... || optons.. || Exeate || Eit ]

12




Post process RTK-GNSS 2 Settings

1 RrkposT ver2.4.2 I e o= 1.Settings for RTK-1

[ P [ P ¥ H
|2015,f10,f22| = |23:59:59 | = |2015,f10,f2?| : |?:20 | = v|s [24 |H
Settingl| Setting? | Output| Stats | Positi Eil Mi
RIMEX OBS: Rover ? &= | th"g-l utpu l = I == msl A= I —SC|
D:¥rawdats¥20 16% 1603 15¥ 524565332020 1603 150000E, 160 v (] Positioning Mode [IGna'natic v]
RIMEX OBS: Base Station &= Frequendies [ Filter Type [L1+2 - ]lForward ']
D:¥rawdats¥20 164 160315¥30230750, 160 v (] . . i
tion Mask (%) f SMR M EH 15
RIMEX *MAV/CLK, SP3, IONEX or SBS/EMS EEE evation Mask (%) / ask (dBtiz) d ’ ]
D:¥rawdata¥ 20 16% 1603 15%5245K5332020 16031 50000E. 16P v (] Rec Dynamics [ Earth Tides Correction [DFF v][DFF v]
- E] Ionosphere Correction [Eroadmst ']
- E] Troposphere Correction [Saasiamohm v]
Salution 1 Dir | ||:| Satellite Ephemeris/Clock [Emadmst ']
Di¥rawdata¥20 16% 160315¥5245K5332020 1603 150000E. pos v (] [[Jsatrcy [Jrecrcy [ Phwindup [ | Reject Ed [C] RAIM FDE
| OO ? | Excluded Satelites (+PRM: Induded)
: i [Feps [Fleto [calles [#Qzss [T1sBas [ BeiDou
| pot. || vew. | Towm.. | optors.. || Exeaste || Bkt |
| Load.. |[ save.. | [ ok ][ concel |

2.Settings for RTK-2 3.Settings for RTK-3

| Setting1| SettingZ | Output| Stats | Positions | Files | Misc | | Settingl | Setting2 | Output| Stats | Positions

o Rover

b -
eegsr Aty Res (FRIROFES (o o =Jon <] [LatiLon/Height (deg/m) ~ | B
Min Ratio to Fix Ambiguity 3 |gn.unnnuuunn ||u.uuunnnuuu || -5335367.6285 |
Min Confidence /Max FCB to Fix Amb  [0.9958 [ 0.25 | Atz Type (% Auto) Delta £/ (m)
Min Lock / Elevation (%) to Fix Amb 0 o | ~0.0000 [o.0000 [o.0000 |
Min Fixt / Elevation (=) to Hold Amb (10 o | Base Station

i d

Qutage to Reset Amb/Slip Thres {m) 5 0.050 [Latr‘l.on,ﬂﬂetght( il v] [z]
Max Age of Diff {g) / Sync Solution 30,0 |ON - | Anterns Type (= Auto) RS TR
Reject Threshald DfGDDPﬂﬂﬂDV [ITI] 30,0 30.0 | - ||D.|:|DD|:| ||D.E||:IDD ||D.E||:IDD |
Mumber of Filter Iteration 1 Station Positian File
[ Baseline Length Constraint {m) |D.DDD ||EI.DEIEI | = E]

| load.. J[ save.. | [ ok || Concel | Load... || save.. | [ ok || concel |

13



Post process RTK-GNSS 3
Fill the reference position by GSI positioning (.pos) file

~ —
A D:¥rawdata¥2016%¥160315¥93023.16.pos * - EmEditor _ llQJ [E=E

IrOUF) REE) BE(S) BRY) YoIUT) S12ESW) ALF(H)
0-2-HeB8i0n- (90| pr BRERE & - & 66| R

1. Select the day

[

e SR 2. Input the base station position data
+SOLYER/INF+ =

SOFT_NAME Berneset

EPHENERIS 168+

SOLUTION_[D F3+

YERSTON 10+

£POCH START=2016/01/01 00:00:00 END=2016/04/07 23:50:58 COUNT=930
COORDINATE  TTRF2005+ :

ELLIPSOID  GRS-BO* i Opticns ﬁ

-SOLYER/INF+ il
+

“DATA | 5ettlng|1| Sethngzl Duu:utl SEts| E'I'Sltﬂl'l5| Files | Mlsr.|
Sy wn dd HHGUNESS % (n) ¥ () 7 ) Lat. ldee.) Lon. ldee.) Hoight (n) . = =] -= = Z £
* H H . . . . i -+
:f{{jm dd HH MM =58 ¥ () Y (m) I () Lat. [dez.) Lon. [des.) Height (n) 0 Rover
2016 01 01 12:00:00 -3.9678747141E406 3.3408513131E406  5.6090251608E+06 5.56754830026+401 1.3050236111E+02  4.3572310003E+01 + : . .
2016 01 02 12:00:00 -3.867874T163E+06  3.3409813176E+06 3.5090251543E+06 3.5675463003E+01 1.3980236108E+02  4.35781TTI66E+01 + L-Elt_-"LI:II'l_-'HEIl;I|'|t kdEg_-'ITl;
2016 01 03 12:00:00 -3.9670747152E408 3.2400813165E406  3.60902515100408  3.5675483084E+401 1.9000236100E+02  4.3575413088E+0] +
2016 01 04 12:00:00 -3.8678747181E+06 3.3408813184E406 3.5990251540E+06 3.5675483080E+01 1.3890236109E+07  4.3581046010E+01 + - o
2016 01 05 12:00:00 -3.9678747194E+08 3.3409913208E+06 3.0990251560E+06 3.5675463083E+01 1.3990236100E+02 4.3592884765E+01 + 50.000000000 0.000000000 -5335367.6285
2016 01 06 12:00:00 -3.8678747186E+06 3.3408813200E+06 3.5990251632E+06 3.56754A3061E+01 1.3890236109E+07  4.3581208425E+01 +
2016 01 07 12:00:00 -3.9670747164E+08 3.2400813164E+06  3.6090251506E+08 3.56754830826+01 1.9090236111E+02  4.3576581071E+01 + D,qntenna Type {*: Auto)
3016 01 03 12:00:00 -3.0678747185E406 3.34D8813172E406 3.5000251643E+06 3.56754A3086E+01 1.3880236111E+02  4.3578230500E401 +
2016 0] 09 17:00:00 -3.9678747156E+06 3.34088131456+06  3.69902516236+08  3.56754830026+01 1.30002361116+07  4.3574840360E+0) * o.o000  looooon |lo.oi
2016 || 2006 02 22 12:00:00 -3.8878747171E+06 3.3400813/60F+08 3.000251493E+08 3.56754P3063E+01 1.30002361 136402  4.3574203604E+01 - ' :
2016 ~3.8B76747176E+06 3.3409813134E+08 3.B900751406E+06 3.56754B30B1E+01 1.3890236119E+02  4.367935881BE+01 +
2018 -3.3878747188E+06 3.3409813185E+06 3.5A80251503E+06 3.5A754030656+01 1.3030236110E+02 4.3678055823E+01 -
2016 ~3.8B7B747176E+06 3.3409813167E+08 3.B9907515776+06  3.56754B3080E+01 138802361 11E+027  4.367747B528E+01 +
2016 -3.0678747156E+06  3.3400813131E+06 3.6000251487E+06 3.5675483078E+01 1.30902361126+02 4.3572600580E+01 + LatLon/Height (deg/m) | E]
2016 ~3.8BTB747153E+06 3.3409813175E+06 3.69907514076+06 3.5675462088E+01 1.3880236100E+027  4.3668467578E+01 +
a0 -3.9978747184E+06 3.3409813135E+08 3.6330251508E+05 3.56754030826+01 1.39902361 126402 4.3673948484E401 -
-3.8878747117E+06 3.3409813095E+08 3.5A402514B7E+06 3.56754B30B4E+01 1.3980236113E+07 4.956E430B5E01 + 3.5675463053E+H01 1.3990236112E+02 4.35?8805536E-H:|1|
-3.9878747161E+06 3.3409813103E+06 3.6330251498E+05 3.5675403089E+01 1.39902361 146402 4.3570760556E+01 -
~3.8B7B7471236+06  3.3409813080E+06 3.B990751477E+06 3.56754B308BE+01 1.3880236119E+02  4.3667709301E+01 + =,
-3.86787471236+06 3.3400813117E+06 3.6900261506E+06 3.5675463103E+01 1.30002361 116402 4.3670342354E+01 - I:l"!"ntenna Type (*: Auto)
~3.8B767471756+06  3.34098131 1BE+06 3.B9807515136+06 3.5675463087E+01 1.30902361 156+02  4.3573929508E+01 0.0000 lo.0000 |o.ox
-3.86787472476+06 3.34008131876+06 3.69002615436+06  3.5675463056E+01 1.30002361 146402 4.35838678626 50 ! .
~3.867B747906E+06  3.34098139576+06 3.69902515806+06  3.5675463036E+01 138802361 126+02  4.35833545) .
-3.86787472766+06  3.34008132076+06  3.6900261560E+06 3.5675463050E+01  1.30902361 [4E402 4. - ) " '
-3.8678747257E+06 3.3409813208E+08  3.5A90251503E+06 3.5675463074E+01 1.3980236113E+02 4.9563#408B4E 01 + Station Position File
-3.86787472876+06  3.3400813245E+06 3.609002615876+06 3.5675463048E+01 130002361 126402 435416626486 +01 EIE]
-3.8B7B7472476+06  3.34098132036+06  3.6990251566E+06 3.56754630BBE+01 1.38802361196+02 JAARGRO4BIBAE+01 +
-3.96787472006+06 3.3409813 1576406 3.6990261501£+06 3.5675463055E+01 139902361 13640374 3576028351401
~3.86767472156+06  3.34098131636+06 3.69802515126+06 3.5675463055E+01 1.30802361 14 4.3676815883E+01 +
-3.8678747221E+06 3.3409813209E+06 3.6990251514E+06 3.5675463038E+01 139902361 4.3881712157E401
i ole . Al Load... ][ Save... ] [ oK ][ Cancel ]
B76747232E+06  3.34088132206+06 .
.9676747164E+06 3.3400613126E+06 3.8990251485E+05  3.50164030B5E 701 | .3U002301 156 r02 2.35 121362550201
.9B76741212E+06 3.340061316E+06 3.6990251499E+06 3.5675483041E+01 1.30802361136+02 4.3577TR364E+01 +
.9676747267E+06  3.34006132236+06 3.8990251527E+06 3.5675463024E+01 1.30002361 126402 4.3588081221E+01 +
.9B76747181E+06 3.3400613125E+06 3.6990251469E+06 3.56754890456+01 1.30802361 156+02 4.9571857276E+01 +
(9876747202608 3.3400613156E+06 3.8990251466E+06 3.5675469028E+01 1.30002361 136402 4.9574980131E+01 + |
.9B76747177E+06 3.34006131536+06 3.6990251476E+06 3.5675489047E+01 1.30802361126+02 4.3573031877E+01 + 3
L9B76747198E+08 3.3400613174E406 3.8990251490E+06 3.5G75489047E+01 1.30002361 126402 4.9577518584E401 +
.9B7G74716TE+06 3.3400613158E+06 3.6890251439E+06 3.5675489022E+01 1.3080236111E+02 4.3571366BO0E+01 +
.9B76747150E+08 3.3400613147E406 3.8990251460C+06 3.5G75489044E+01 1.30002361 116402 4.9571 468330601 +
.9B76747265E+06 3.3400613163E+06 3.6990251459E+06 3.5675462884E+01 1.30802361 1BE+02  4.9578528442E+01 +
.9B767471BBE+0E  3.3400613117E+06 3.8990251430E+06 3.5G75489035E+01 1.30002361 140402 4.9560172908E+01 +
.9B76747148F+06 3.34006131 15606 3.68902514(6E+06 3.5675489027E+01 1.3080236113E+02  4.95GG5424526 01 + 1
(9BT6747104E+08 3.3400613177E+06 3.8990251499E+06 3.5G75489044E+01 1.3000236111E+02 4.9577135396E+01 +
.9B76747183E+06 3.3400613161E+06 3.6990251456E+06 3.5675489027E+01 1.30802361 126402 4.3573456800E+01 +
POIR N3 31 12:00:N0 -3 9R7ATATIRAF+NRA J4NAR1ATA4F+NR 2 RAANPRIARIF+NA 9 RRTRARINAAF +01 1.999N29R111F+N? 4 9R714R49%4F+01 -+ v
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Lat/Lon/Height (deg/m) P [[interval [Junit [C] Time Start Grsmy 2 [Z] Time End @GPy 2 [Vinterval | unit [] Time Start (GPST) 7 [ Time End (GPST) 7 Interval [ ] Unit
0 s (24 |H /10/. 3:59: 10/27 7 H ji0j22 =-23:50: = 10/27 |==( 7 = - H
90,000000000 0000000000 -6335367.6285 - 2015/10/22 | —|23:59:59 2015/10/27 |—|7:20 - 0 w5 |24 2015/10/22 = |23:59:59 2015/10/27 |=|7:20 — 30 s |24
[ Antenna Type (*: Auto) Delta-EM/U (m) S Ea RIMEX OBS: Rover ? & = RINEX OBS: Rover ? & =
0.0000 [0.0000 |0.0000 v o] D:¥rawdata¥ 20 16% 160315%¥5245K 5332020 1603 150000E. 160 v [ D:¥rawdata¥20 16% 1603 15%5245K 5332020 1603150000E. 160 v [
Base Station BB RIMEX OBS: Base Station &= RINEX OBS: Base Station &8
Lat/Lon/Height (deg/m) ¥ ™) v [ D:¥rawdata¥20 164 160315%$30230750, 160 - E] D:¥rawdatz¥20 164 160315¥30230750, 160 v [
3.5675463053E401  1.3990236112E402  4.3578806536E+01] BE8H RINEX *NAV/CLK, 5P3, IONEX or SBS/EMS BE= RINEX *NAV/CLK, 5P3, IONEX or SBS/EMS BEEE
[ Antenna Type (*: Auto) DeltaE/N/U (m) 1eP -~ [ D:¥rawdata¥ 20 16¥ 160315¥5245K 5332020 1603 150000E. 16P - [ D:¥rawdata¥2016% 160315%5245K 5332020 1603150000E. 16P - [
0.0000 [0.0000 |0.0000 - [ v [ v [
Station Position File + [ - v [
=10
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oo g OO processing : 2016/03/15 14:22:30 Q=2 ? OO done ?
! | \
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