MGA Webinar 15t June

How to use free RTK Software?

Tokyo Univ. of Marine Science and Technology : Nobuaki Kubo



Receiver used in this training

1. u-blox GNSS receiver (M8P or M8T)
2. Trimble NetR9

Trimble NetR9



You can purchase M8T

* http://www.csgshop.com/product.php?id product=205

UBLOX NEO-MS8T TIME & RAW RECEIVER BOARD WITH SMA (RTK READY)

UBLOX NEQ-MBT GPS, GLONASS,
Galileo, BeiDou, QZSS and SBAS RAW
and timing receiver EVAL module USB,
12C, UART with SMA antenna
connectors. RTK ready.

| Moredetails |

$74.99
Quantity: 1

167 items in stock

>|Send to a friend
> Print

> View full size


http://www.csgshop.com/product.php?id_product=205

Some Data used in Practice

Static raw data set (24h)
- u-blox M8T (ref/rover) + Trimble/NovAtel ant.
- Trimble NetR9 (ref) Trimble ant.
Static raw data set (1h)
- u-blox M8P (ref/rover) + Trimble/NovAtel ant.
- Trimble NetR9 (ref/rover) + Trimble/NovAtel ant.
Kinematic raw data set (0.5h)
- u-blox M8T (ref/rover) + Trimble/NovAtel ant.
- Trimble NetR9 (ref/rover) + Trimble/NovAtel ant.



You will learn...

* Using the “RTKLIB” and “internet(smart-phone)” +
Ntrip server, you can check RTK.

* Through this webinar, you will learn how to process
RTKLIB in the post-processing or real-time
processing.

* You need to decide which is more important for your
purpose.

* Please keep in mind that there are specific terms in
GNSS.




RTK tells you not absolute position but
vector from base station

¢i j &)0 Satellite;

i J
¢u ¢b
Receiver u Receiver b
Baseline
Rover station Base station

Once you determine the precise position at base station, you will know

the precise vector from base antenna to rover antenna.

Then you can know your precise position : (X,Y,Z) = (Xref,Yref,Zref) + (dX,dY,d2)
If the position at base station deviates 1m, your RTK position will be deviates 1m




ORI= 35.666342230° 139.792210090° 59.7350m
N AVE=E:-0.2368m N: 1.1001m U:-0.6957m
STD=E: 0.7813m N: 0.8869m U: 1.8977m

e RTK pe rformance
12h, rooftop, our building

35.666342230° 139.792210090° 59.7350m
E=E:-0.0160m N:-0.0395m U: 0.1039m
0 0.2253m N: 0.2461m U: 0.3594m

RMS=E: 0.2259m 493m U: 0.5689m 2D: 0.6728m

ORI= 35.666342230° 139.792210090° 59.7350m
AVE=E:-0.0000m N: 0.0002m U: 0.0028m

STD=E: 0.0017m N: 0.0015m U: 0.0039m

RMS=E: 0.0017m N: 0.0016m U: 0.0048m 2D: 0.0046m

RTK : mm level

Same scale

50 cm



RTK on the wall

Recent Test
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Recent Test : Running
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Japanese GEONET
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Difference between expensive and

low-cost receiver

Cost
Multiple GNSS

Multiple Frequency
Number of channel

RTK (short baseline) + open sky

RTK (over 20 km baseline) + open sky

RTK under mid obstructed area (short)

RTK under dense obstructed area
(short)

Accuracy of fixed position + open

Accuracy of code position + open

Survey-grade receiver

$100,00~

Perfect

Perfect
400-500-

Perfect

Almost perfect up to
100 km or more

Almost perfect

Sometimes not good

mm

Deci-meter

Low-cost receiver

$100~

BeiDou or Glonass
Other are OK

L1/B1/E1/G1 only
-100

Almost perfect

Impossible

May be difficult
Difficult

9

1-2 meter



Error source mitigation (Typical)

Source/Error mm—

Satellite clock model
1 m (rms)

Satellite ephemeris
1 m (rms)

lonospheric delay
2-10 m (zenith)
X3at5°
Tropospheric delay

2.3-2.5m (zenith)
X 10 at 5°

Multipath (open sky)
Code : 0.5-1 m
Carrier : -1 cm

Receiver Noise
Code : 0.1-0.5m
Carrier : 1-2 mm

Finally...

9

1 - 2 m (zenith)

0.1-05m
(zenith)

- Code

— Code

2-3m

0.0 m

0.1-0.2m

0.1-0.2m

— Code

— Code

-1m

0.0 m

0.0m

0.01m

0.01m

—> Carrier

- Carrier

-1cm

0.01-0.1m

0.01-0.1m

0.01m

0.01m

—> Carrier

—> Carrier

-10cm




RTKLIB Practice (1)



RTKLIB ®

RTKLIB: An Open Source Program Package for GNSS Posi
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RTKLIB: An Open Source Program Package for GNSS
Positioning

Package for GNSS Positioning -

— Has been developed since 2006 e

240

Version Date Binary AP Package for Windows Full Package with Source Programs
220 | 2009/01/31 i T

I

Binzip(
p(

Please refer the support information to get the latest patchs.

Overview
.
— RTKLIB i an open source program package for standard and precise positioning with GNSS. RTKLIB consists of a
. . portable program library and several application programs (APs) utilizing the library. The features of RTKLIB are:
(|

(1) Supports standard and precise positioning algorithms with:

. L L - . . .
c S and SBAS (Galilec are supported but disabled in current versions)
I S r I u e u I l e r I C e I l S e (2) Supports various positioning modes with GNSS for both real-time and post-processing:
Single-point, DGPS/DGNSS, Kinematic, Static, Moving-baseline, Fixed, PPP-Kinematic * and PPP-Static *

(3) Supports many standard formats and protocols for G}

* Portable APIs and Useful APs | oo

(4) Supports several GNSS receivers' proprietary messages:

' l . ' ' [ and SkyTraq: 5F (see Release Notes for supported messages)
— -In-one"” package Tor WINAOWS | e
Serial, TCP/IP, NTRIP, local log file (record and playbaLk) and FTP/HTTP (automatic download)
| (7) Provides many library functions and APIs for GNSS data processing
L]
Satellite and navigation system functions, matrix and vector functions, time and string functions,
— V I coordinates transformation, input and output functions, debug trace functions, platform dependent
| functions, positioning models, atmosphere models, antenna models, earth tides models, geoid models,

datum transformation, RINEX functions, ephemeris and clock functions, precise ephemeris and clock

functions receiver raw data functions RTOM finctinns soliution fanctions Gonrle Farth KMI_convertar

http://www.rtklib.com or
https://github.com/tomojitakasu/RTKLIB




RTKLIB: Application

41

Reference
Station

30 0 50

:'ﬁTK_igup[Sucm]—-

34" . 8 3 [} . A . . i I 5 L
Y. Ohta et al., Quasi real-time fault model estimation for near-field tsunami forecasting base on
RTK-GPS analysis: Application to the 2011 Tohoku-Oki earthquake (Mw 9.0), JGR-solid earth, 2012




RTKLIB: History

« 2006/4 v.0.0.0
« 2007/1 v.1.0.0
« 2008/7 v.2.1.0
« 2009/1 v.2.2.0

« 2009/5 v.2.2.1
* 2009/12 v.2.3.0
« 2010/8 v.2.4.0

« 2011/6v.2.4.1
* 2013/4v.2.4.2
* 2016/12v.2.4.3

First version for RTK+C program lecture
Simple post processing AP
Add APs, support medium-range

Add real-time AP, support NTRIP,
start to distribute as Open Source S/W

Support RTCM, NRTK, many receivers
Support GLONASS, several receivers

Support PPP Real-time/Post-processing
PPP and Long-baseline RTK (<1000 km)

Support QZSS, JAVAD receiver, ...

Support Galileo, Enable BeiDou, ...
TBD



R_TKLIB: Features

* Standard and precise positioning algorithms with:
— GPS, GLONASS, QZSS, Galileo, BeiDou and SBAS

* Real-time and post-processing by various modes:
— Single, SBAS, DGPS, RTK, Static, Moving-base and PPP

* Supports many formats/protocols and receivers:

— RINEX 2/3, RTCM 2/3, BINEX, NTRIP 1.0, NMEA0183, SP3,
RINEX CLK, ANTEX, NGS PCV, IONEX, RTCA-DO-229, EMS,

— NovAtel, JAVAD, Hemisphere, u-blox, SkyTraq, NVS, ...

e Supports real-time communication via:
— Serial, TCP/IP, NTRIP and file streams



RTKLIB: GUI APs

File Edit View Help File Edit View Help
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Copyright (C) 2007-2013 by T Takasu
Al rights reserved.
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Options
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Alicante RTCM 2.3
Abacete RTCM 2.1
Almeria RTCM 2.3
Thessalonili RTCM 3.0

Belfast RTCM 3.1

1004(1), 1006(15), 1008(60), 1012(1), 1033(0)
1(1),3(10), 18(1), 19(1),22(10),23(10),24(10), 59(10)
1(1),3(10),16(120), 18(1),19(1),53(10)

1(1),3(10), 18(1), 19(1),22(10),23(10),24(10),55(10)
1004(1), 1006(10), 1008(10)

1004(1), 1006(15), 1008(15), 1012(1)
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2
2
2
2
2
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2
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2012/01/01 %00:00:00 % 2012/01/01 %23:59:59 % e e D All sights ceserved.
RINEX OBS B

Brest RTCM 3.0 1004(1), 1006(15), 1008(15), 1012(1)
Besancon ATCM 3.0 1004(1), 1006(15), 1008(15)

Bucharest RTCM 3.0
Budapest RTCM 3.0
Caceres RTCM 2.3

RTKNAVI
with RTKLIB ver2.42

Copyright (C) 2007-2013 by T.Takass
[7]¥ ¥ tab¥utiffstrmon¥log¥TEK2201302190. gnav All rights reserved.

1004(1), 1006(10), 1008(10), 1012(1), 1015120, 1020(3(
1004(1), 1006(10), 1008(10), 1012(1), 1013(10)
1(1),3(10),18(1),19(1),23(10),24(10),59(10)

Cagliari RTCM 2.1 1(3),3(50), 16(50), 18(1), 19(1), 31(3) 2
Cantabria RTCM 3.1 1004(1),1006{15), 1008(15), 1012(1),1019(120),1020{1; 2
Cantabria RTCM 2.3 1(1),3(10), 18(1), 19(1)
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r thlib¥uti¥strmon¥log¥TSK2201302190.sbs

with RTKLIB ver2.4.2
Copyrizht (C) 2007-2013 by T.Tekasu
Flot... To KML, Options...

All rights reserved. @




RTKLIB: CLI APs

 RNX2RTKP (rnx2rtkp)
ost-processing Positioning

e RTKRCV (rtkrcv)
eal-time Positionin

 CONVBIN (convbin)
RINEX Translator

e STR2STR (str2str)
Stream Server

 POS2KML (pos2kml)
oogle Earth Converter

RTKLIB ver. 24.1 Manual

A.2  RNX2RTKP

SYNOPSIS

NEX OBS/NAV

WV /H

K, 523,

log files and compul

output position first RINEX OBS file shall

sp3

paths can include wild-cards (*). To avold command™,

£ wild-cards, 1Th wild-c Command line

command

configuration file,

T day/ti

nd day/ti

-p mode (0:single, 1:dgp:
S:fixed, 6:ppp-kin
-m mask mask angle (deg)

CLI Command Reference



RTKLIB: Package Structure

rtklib_2.4.2.zip

/src

/bin

/data

/app

/mk1l

/test
/util

/doc

/rev

/rtknavi
/strsvr
/rtkpost
/rtkpost mkl
/rtkplot
/rtkconv
/srctblbrows
/rtkrev
/rnx2rtkp
/pos2kml
/convbin
/str2str
/appcmn
/icon

Source programs of RTKLIB libraries
Source programs depending on GPS/GNSS receiv.
Executable binary APs and DLLs for Windows
Sample data for APs

Build environment for APs

RTKNAVI (GUI)

STRSVR (GUI)

RTKPOST (GUI)

RTKPOST MKL (GUI)

RTKPLOT (GUI)

RTKCONV (GUI)

NTRIP source table browser (GUI)

RTKRCV (console)

RNX2RTKP (console)

POS2KML (console)

CONVBIN (console)

STR2STR (console)

Common routines for GUI APs

Icon data for GUI APs

Intel MKL libraries for Borland environment
Test program and data

Utilities

Document files



RTKLIB: APIs

/* matrix and vector functions */

mat () ,imat() ,zeros() ,eye() ,dot() ,norm() ,matcpy() ,matmul () ,matinv() ,solve() ,1lsq(),filter () ,smoother () ,matprint() ,matfprint()
/* time and string functions */

str2num() ,str2time () ,time2str () ,epoch2time () ,time2epoch () ,gpst2time () ,time2gpst() ,timeadd () ,timediff () ,gpst2utc() ,utc2gpst(),
timeget () ,time2doy () ,adjgpsweek () ,tickget () ,sleepms ()

/* coordinates functions */

ecef2pos () ,pos2ecef () ,ecef2enu() ,enu2ecef () ,covenu() ,covecef () ,xyz2enu() ,geoidh () ,loaddatump () , tokyo2jgd () ,jgd2tokyo ()

/* input/output functions */

readpcv () ,readpos () ,sortobs () ,unigeph () ,screent()

/* positioning models */

eph2pos () ,geph2pos () ,satpos () ,satposv () ,satposiode () ,satazel () ,geodist () ,dops () ,ionmodel () ,ionmapf () , tropmodel () , tropmapf () ,
antmodel () ,csmooth ()

/* single-point positioning */

pntpos () ,pntvel()

/* rinex functions */

readrnx () ,readrnxt () ,outrnxobsh () ,outrnxnavh () ,outrnxnavb () ,uncompress () ,convrnx ()

/* precise ephemeris functions */

readsp3 () ,readsap () ,eph2posp () ,satposp ()

/* receiver raw data functions */

getbitu() ,getbits () ,crc32() ,crc24q() ,decode_word() ,decode_ frame(),init raw() ,free_raw(),input_raw() ,input_rawf () ,input_ocem4 (),
input_oem3() ,input_ubx() ,input_ss2(),input_cres() ,input_oem4f () ,input_oem3f () ,input ubxf(),input_ss2f(),input_cresf ()

/* rtem functions */

init rtem() ,free rtcm() ,input_rtcm2 () ,input_rtcm3 () ,input_rtcm2f () ,input_rtcm3f ()

/* solution functions */

readsol () ,readsolt () ,outsolheads () ,outsols () ,outsolexs () ,outsolhead() ,outsol () ,outsolex (), setsolopt(),h setsolformat(),
outnmea_rmc () ,outnmea_gga() ,outnmea gsa() ,outnmea gsv(),

/* SBAS functions */

sbsreadmsg () ,sbsreadmsgt () ,sbsoutmsg () ,sbsupdatestat () ,sbsdecodemsg() ,sbssatpos () ,sbspntpos ()

/* integer least-square estimation */

lambda ()

/* realtime kinematic positioning */

rtkinit() ,rtkfree() ,rtkpos()

/* post-processing positioning */

postpos () ,postposopt () ,readopts () ,writeopts ()

/* stream data input/output */

strinitcom() ,strinit(),strlock() ,strunlock() , stropen() , strclose(),strread(),strwrite(),h strsync(), strstat(),strsum(), strsetopt(),
strgettime ()

/* stream server functions */

strsvrinit(),strsvrstart() ,strsvrstop() ,strsvrstat()

/* rtk server functions */

rtksvrinit() ,rtksvrstart() ,rtksvrstop () ,rtksvrlock() ,rtksvrunlock() ,rtksvrostat() ,rtksvrsstat()



RTKLIB: Supported Receivers

Data Message Types

GPS Raw GLONASS GPS GLONASS ION/UTC Antenna SBAS
Meas Data | Raw Meas | Ephemeris | Ephemeris | Parameters Info Messages

RTCMv.2.3  Type 18,19 Type18,19  Type 17 ; ; Type 3, 22 o 1'69'
Type 1005,
Type 1002, Type 1010, SSR
RTCM v.3.1 Type 1019  Type 1020 - 1006, 1007, - .
1004 1012 1008, 1033 corrections
NovAtel
RANGEB, RANGEB, GLO- RAWWAAS-
OEM4/V, ¢/ \NGECMPB RANGECMPB RAWEPHEMB (o rhirpicp  IONUTCB FRAMEB
OEMStar
NovAtel RGEB,
OEM3 RGED - REPB - IONB, UTCB - FRMB -
NovAtel ID#20,
Superstar Il ID#23 - ID#22 - - - ID#67 #71
\E, 2_'% UBX UBX ) UBX ) UBX
4 RXM-RAW RXM-SFRB RXM-SFRB RXM-SFRB
LEA-5T
Hemisphere
Crescent, bin 96 - bin 95 - bin 94 - bin 80 -
Eclipse
SkyTraq msg 0xDD ) msg OxEOQ ) msg OxEO : ) msg 0xDC
S1315F (221) (224) (224) (220)
[R*],[r*],[*R], [R*],[r*],[*R], [~~1,[::],[RD],
JAVAD  [*r],[P*] [p*], [*r],[P*] [p*], [GELIGD],  jyeypp;  [1OLIVOL _ wo]  [SILINNLITC],
(GRIL/GREIS) [*p],[D*],[*d],[*p],[D*],[*d], [gd] ’ [GD] QZSS Data,
(E*],[*EL[F*] [E*],[*EL[F*] Galileo Data
Furuno
GW10 II msg 0x08 - msg 0x24 - msg 0x26 - msg 0x03 msg 0x20



Multi-GNSS Support

A0 . O 3
s @@ . ? O@ . @ GPS(12)
5i=@ O
; O@® @ @ Do - ® Galileo (4)
o @ ® QZss (1)
120 .
C1074C03 @ ® BeiDou (10)
’ T % ¢ @ SBAS (4)

b ’
g P # Total (39)

07> O S
2013-06-12 10:20 GPST (EI>10deg)

Visibility at Tokyo by RTKPLOT



RTKLIB: References

RTKLIB: Support Inform:
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RTKLIB: Support Information

update2011/03/05

RTKLIB ver. 2.4.1 Manual @ Inguicy

Please send e-mail to the following address for inquiry. (replace (a) by @)

Drat 20110127 rtklib_supportia)gpspp.sakura.nep
Contents
Bug and Known Problem List
1 Overview. 1
3 System Reau No.64 A half hour offset of time-tag in converted RINEX OBS files (CONVBIN ver2.4.0)
3 Instructions n In some environment, the time-tags in RINEX OBS files have a half hour (30 minutes) offset to proper values.
31 2 1 Due to a problem on converting internal ime struct to calendar datetime by using standard Clibrary localtime{). The localtime{) returns daylight
37 Realtime Positionine with RTKNAVI - time flag as the membertm_isdstin struct tmif the daylight saving time applied. The current version assumes the time-shifis just an hour. The
halfhour shift did not be considered. It will be fixed in (v2.4.1) (2011/03/05)
33 Configure Input, Output and Log Streams for RTKNAVL. ..o 17
34 Postre Amalysi with B ) No.63 POS2KML always returns read error (POS2KML ver. 24.0)
35 Configure Positioning Options for RTKNAVI and RTKPOST ___ 7 POS2KML always returns "file read error’. Any Google Earth KML file is not generated.
36  Convert Receiver Raw Data to RINEX with RTKCONV oo 39 Due to the same bug as No.55. Apply the patch riklib 2.4.0 p3.zip. For NMEA, itstill remains the problem same as No.59. It wil be fixed in next
37  View and Plot Solutions and Observation Data with RTKPLOT... a2 release (v.2.4.1). (2011/02/24)
38  NTRIP Source Table Browser. 5 No.62 Sol1-Sol2 difference mode plot does not indicate proper values (RTKPLOT ver2.4.0)
39 Use Console APs of RIKLIE H After reading solution 1 and solution 2 with RTKPLOT and pushing [1-2] button to show the difference between the solutions, the plots indicate
4 Develop and Link user AP with RTKLIB 55 inproper values in "Gnd Trk" display mode.
Appendix A Console AP Commands 56 Duetoa bugin i It will be fixed in se (v2.4.1). (2011/02/0%)
Al RTKRCV 56 No.61 AP running as a TCP server stops if a TCP client stops (RTKNAVI, STRSVR, RTKRCV, STR2STR ver.2.4.0)
RNX2RTKP. 59
Az In case that an output or log stream type of AP is set as "TCP server” and TCP clients connect to the AP, the AP stops if one of the TCP clients stops
A3 POSIKML 61 caused by some errors.
A4 CONVEIN &2 In current version, a writ p as blockingmod buffer is full, "write" or “send" API blocks the TCP server. If the
A5 STR2STR 65 TCP i ding the socket losing the socket, the TCP server thread stops due . Itwill be improved in the
next release (v.2.4.1) by using non-blocki Until se, restart the AP in such situation. (2011/01/23)
Appendix B File Formats. 66
B1 tonine Solution File. 66 No.60 50 Hz or higher rate observation data are not properly analyized (RTKPOST, RTKPOST_MKL, RNX2RTKF ver.2.4.0)
B2 SBASLogFl 69 With 50 Hz or higher rate observation data, the analysis sometimes failed caused by misi oftime-tags in th data,
B3 Solution Status File. 0 Current version (v.2.4.0) does not support the analysis of 50 Hz or higher on data. Under consideration for the next version (v2.4.1).
B4 C on Fil 2 (@2011/01/23)

Appendix C Library APIs (. ication Program Interfas

No.59 NMEA solution data can not be read and displayed (RTKPLOT ver2.4.0)

In case of reading NMEA solution data by RTKPLOT, RTKPLOT always shows the error message 'no solution data :
solution data.

* and never displays the

Copyright (C) 2007-2010 by T. Takasu. All rights reserved Due o a bug in sr¢/solution.c. It will be fixed in the next version (v2.4.1). Wait for a while. (2011/01/23)

i No.58 RTKNAVI crashs due to MKL library (RTKNAVI ver.2.4.0)
In some environments, RTKNAVI crashs due to MKL library used for fast matrix computation.

Use non-MKL version RTKNAVI (rtknavi_nomkl exe) in the patch

o

2.40 p9.7ip instead of original rtknavi.exe for the environment having
e (IN1NAT AT i

rtklib_2.4.2/doc/manual_2.4.2.pdf http://www.rtklib.com




RTKLIB Practice (1)

* Install RTKLIB

* Setup Receivers and Antennas

* Use RTKLIB in Post Processing Mode
* RTKLIB in Real-Time Mode



RTK Practice

e

Reference Communication Link Rover
Station e Receiver

* Post processing: Observation and Navigation
data are required (RINEX).

e Real-Time: Communication link and
differential data reception are required
(RTCM/NTRIP).



What if you can’t receive correction data
for 1 minutes ?

* RTK requires the robust communication link.
This is demerit of RTK because continuous
data link is sometimes troublesome...

* How long can RTK keep their fixed solutions
without correction data ? We can’t answer.

Some receivers give up 10 seconds or 30
seconds...

* |t also depends on the environment.



RTCM

* The standard for differential global navigation
satellite system was defined in RTCM Special
Committee 104 and its current version is
Version 3. RTCM standard for differential global
navigation satellite services are communication
protocols between reference stations and
mobile receivers which allow very high accurate
positioning, when compared with positioning
system without augmentation.



NTRIP

 The NTRIP was also defined in the RTCM
Special Committee 104. NTRIP stands for
“Networked Transport for RTCM via Internet
Protocol”. It is based on Hypertext transfer
Protocol version 1.1 and the intention is to
disseminate differential correction data
through the internet.

https://igs.bkg.bund.de/index/index



Download

* http://www.denshi.e.kaiyodai.ac.jp/kubo/kubo_data.html
e rtklib.zip

* lh.zip

e 24h.zip

* car.zip

If you need the raw-data used in this presentation,
please download the following 4 files.



http://www.denshi.e.kaiyodai.ac.jp/kubo/kubo_data.html

Install RTKLIB

o] B ]
v AEE x YR s x \ HaTx e B x (@AW x)Y [0 Kux
&« C \ i] www.denshi.e.kaiyodai.ac.jp/kubo/kubo_data.htm w @ O
i w7y IE JwAH<Y—%4 & Trimble NetRS Kaii ¥ Yahoo! JAPAN BTFES » |

-~

rtklib.zip
You just download rtklib.zip and unzip it.

1h.zip

24h.zip

v

You can refer to the latest update : https://github.com/tomojitakasu/RTKLIB



https://github.com/tomojitakasu/RTKLIB

u-blox NEO-M8P

¢ NEO-MB8P

' JJ u-blox M8 high precision GNSS modules

@blox

Standard [¥ Professional

Automotive

Highlights

® Centimeter-level GMNSS positioning for the mass market

* |ntegrated Real Time Kinematics (RTK) for fast ime-to-market
® Smallest, lightest, and energy-efficient RTK module

* Complete and versafile solution due to base and rover variants

* World-leading GMNS55 positioning technology

Product variants

NEO-
MaP-0

u-blox M8 high precision module with rover functionality

NEO-M8P
122x 16 x 24 mm

NEO- u-blex M8 high precision module with rover and base
A "y - 3 | . = =
IMgp-2 station functionality Order online Evaluation Kit
Model Category GNSS Supply Interfaces Features Grade
£
2 oy
% | = = c
[¥a) =) [l 3 3
[ g Wi c| @ =% @
S 0 o [l S| = 5 £
e c = [~ 2 = <« b
g 5 E [G] - Eld o v < =2
-4 Yal vl - -
& @© 9 ) “— E o Sl= £ & = T @
oo Vi =l . £ o £ ®W ® = 2 w c =
z O 4@ N U ag] Yl e o cC c L 7 @w|B O 7
5 £ & o0 <« o |85 | = g - 6 5 2z & 32 &
2 = s £ 2 2 & % al|lE 4 g
= - |~ Z 4 O = = In—: U = &S B B = T2 o 5
2 c 2 £/ 8 2 8 c o o 8 E T T w % S 5 =
@ 2 @ E|la 2 W g =0 = < vw g 0|2 B 8§ 8 v £ g E|l®m 2 3
v I O |0 O U o 2Y (oY) 0 D0 v 0Ol o W 4 9 = @ F|wvoae a
NEOQO-ME8P-0 L] L] . . 2 | L] . . . . . L] L] L] L] . 1
NEO-MBP-2 . . . . 2 . . . . . . . . . . . . 1

https://www.u-blox.com/en/product/neo-m8p




Setup u-blox Receiver/u-center

* |Install Support S/W to your laptop PC

— u-blox u-center
(u-centersetup v8.2*.zip)

u-blox
u-center v8.26

u-blox NEO-M8P-2
Mini-EVK Card + antenna

micro
USB

your Laptop PC




?

is good

Which




Connection

Start u-center and select Receiver->Port

* You will see COM*. You can check your COM port in
your laptop’s devise manager

 If you have any difficulties(win10), please catch us.

(=] E s

[& 70z ze—sv—

@ COM9 - u-center 8.26

=== )

J7ILE) #BIEA) FTFRV)
= || HE ®
) nobu-PC

> DVD/CD-ROM BZ-T
> T A AT FIARX

~ILF(H)

b HODE. BT BLU4 -4 OY O-5—
b1l TRFL TR

by TARD BSAT

b B FA AT LA PHTH—

b Ry NI—5 PHTE—

b8 E1—T A2 H—TIAR TR

@ oty

o B A—5TIL TR

ST A=k (COM & LPT)

. hnology - SOL (COM3)
120 y-blox GNSS Receiver (COMS

-IEEEA - 1~ (CoM1)
TIAEEZDIENDRA 2T 2 FIAR
EoH—

=)=t UL )R 3 bO—-5—
oEEar FO0-35—

-

File Edit View Player
D=~

@ v v | B,

Receiver

Tools Window Help

&
L

-

AP EDEE~E~-E-vm-BE B3 MW

Messages - UBX - RXM (Receiver Manager.. [ = |[ = |[m3a]

< ALMLAIN 2 e R (Receiver Manager) - Rl (MuliGNSE
.. EPH (Ept
Local Time 1960:193938. 202000000 [s]
Leap seconds 18 MWaLID) [5]
Sy Sig... | G...| PseudoRange [m] Carrier
GO LIC. 23158631.58 1z
G03 LIC. 2129269261 1
G111 LIC. 23751855.02 12¢
G17  LIC.. 21824092.69 11
G19  LIC. 22751749.66 114
G22 LIC. 22922816.20 120
G23 LIC. 24225421.09 12,
G238 LIC. 22069119.88 11¢
B11  BID1 22509113.64 118
H-SEC Lot LIC. 38020186.62 13t
BT GO L1C.. 23737576 12:
- R RINZ A7FAIINAR 15¢
HH-UPD (Firmw 4 11,
27 (Unkmn
1 }
] ¢
& X S poll | % & | [E

Ready

I
B

u-blox M8/8 |-m= COM9 9600

UBX  |00:48:5|05:52:(| &




Firmware Check

* View->Message View->UBX->MON->VER

Messages - UBX - MON (Moniter) - VER (Version) ||| [
FE-LOG (Data Logaer) “ |\ aw  \oN Moriter] - VER [Version] 173
FI-MGA (Multiple GNSS
=-MON (Monitor) Sofbware VYersion

-~ EXCEPT (Excepti E«T CORE 3.01 (d080e3]

- GNSS (Default £—
-~ HW (Hardware ¢
-~ HW2 (Extended
- 10 (IO System) |=

Hardware “erzsion

| 00080000

E stenzion(z]

ROk B I ]
- MSGPP (Messag: ER=HPG 1.30RER
. , PROTYER=20.20
PATCH (Installeq | MODZMED-MaP-2
- R¥XBUF (RX Buffe FIS=0<EF4M 5 100111]
GPS.GLOBDS
- RX¥R (RX Ready) 0Z55

- SMGR (Sync Ma
- TXBUF (TX Buffe

- VER (Version) =
4 L I

@ | X | Bsend ol [ | &




Baud rate Check

* View->Message View->UBX->CFG->PRT
* Please change from 9600 to 115200

Messages - UBX - CFG (Config) - PRT (Ports) =N o

- ITEMIIammings « 4w | CFG (Config) - PRT (Forts) 18s
- LOGFILTER (Log
... MSZ (Mecs o'

MSG (Messages, Taiget I1 CUBRTT LI
- NAVS (Mavigatio _ A
CNAVXS (Navigat | Pretecolin [D41+5 - UBKNMEARTCMS | 3
~NMEA (NMEA Pr | | Protocalout  [041+45 - UBK+NMEA+RTCM3 |
(Odo t [

ODO (Odometer| J | g ot 115200 | i

- PM (Power Manz

.. PM2 (Extended F
- PMS (Power Mar
—{PRT (Ports)

- PWR (Power)

- RATE (Rates) -
T '

@ | X | Elsend &¥poll |5¥ | g




If you want to change the rate...

* View->Message View->UBX->CFG->RATE
* Please change the measurement period

Messages - UBX - CFG (Config) - RATE (Rates) [o])lE s
(Odometer = i
ODO (Odometer UBX - CFG [Config) - RATE (Rates) A7
- PM (Power Manz
- PM2 (Extended F Time Source |1 - GPS time ;I
- PMS (Power Mar
- BRT (Ports) Measurement Period -EEIEI [rpsl]
- PWR (Power) Meazurement Freguency R.0O0 [Hz]
-{RATE (Rates) = M awigation F ate I 1 [ope]
- RINV (Remote I L
o ) | Mavigation Frequency 5.00 [Hz]
- RST (Reset)

-+ RXM (Receiver M

- SBAS (SBAS Set
- SMGR. [Sync Ma

- TMODE (Time M -
€| i1 |

I
@ | X | Elsend a¥poll |5% | g




If you want to save the raw-data...

* View->Message View->UBX->RXM->"RAWX”
and “SFRBX”

e Right click->Enable Message

Messages - UBX - RXM (Receiver Manager) - RAWX (Multi-GNSS Raw Measurement ... E@ Messages - UBX - RXM (Receiver Manager) - SFREX (Subframe Data NG) EI@
- MGA (Multiple GNSS - MGA (Multiple GNSS =
MGA (Multiple GN LB - Fixh (Receiver Manager] - R&WS< [MUli-GNSS Faw Measurement Data] M :"r‘]“"";' M LIBX - FixM [Receiver Manager] - SFREX (Subframe Data NG)
ON (Monitor) ON (Monitor)
£ NAV (Navigation) Local Time | 1958 453852.002000000 [s] NAV (Navigation)
E-RXM (Receiver Mana Leep seaamdh | =-RXM (Receiver Manal 1t denotes data received on subChn [ Strip Parity Bits

- ALM (Almanac)
-- EPH (Ephemeris)
- IMES (IMES Statl
-- MEASX (Measurer
-- PMREQ (Power Mt
- RAW (Raw Measu
Multi-GNE
(Return Link
- RTCM (RTCM inpL
SFRB (Subframe
-- SFRBX (Subframe
SVSI (SV Status .

FH- SEC (Security)
B- TIM (Timing)
- UPD (Firmware Updz|

.. CUSTOM
4 [l 3
@ | X ¥ poll

----- S0S (Save on Shi=

18 (VALID] [s]

Clock rezet [T

W Sig... | G..| PseudoRange [m]| Carier Phaze[c... | Dopple.. | Lock T...
GO3  LIC. 210617678 11068775415 -1396.1 G4500
G2g LIC.. 21800206, 76 11456084777 -2131.3 £4500
G2z LIC. 22B3N26.66 11893788644 -2787.9 £4500
GOl LiC. 228E7045.86 12016712860 -2664.8 E4500
G11 LIC. 23446424 56 12321177076 -3036.9 £4500
G17 LIC. 21742316.71 114256647 42 14952 54500
B17  BI1D1 3889959360 202561921.98 5482 i
G153 LIC. 22711456.03 11934951797 2312 G4500
[ A 37a24318.07 19876814316 H157 G4500
GOE LIC.. 23668967.14 1243025677 18651 £4500
Bl BI1D2 37544536.20 19550422060 4135 E4500
BO4 BI1D2 38069193.90 19823625181 -389.1 £4500
B10  B1D1 3932337477 20476709044 -2195.2 E4500
BO3 BI1DZ2 3832441615 19956526777 3931 £4500
B13 B1D1 38408528.06 200003258.77 B1.8 G4500
BO?7  B1D1 39878539.72 20764234793 -228R9 G4500
GZ3 LIC. 2417201622 12702486587  Z0B4.4 G4500
GO3  LIC.. 28040020.03 13158648943 27957 E4500
BO8  BI1D1 37512189.88 195335790.21 271 £4500
B0z BI1D2 4003279716 208461249.03 -330.9 E4500
BOE  B1D1 40303883.97 209872891.22 11945 £4500

« T -

] [
NEEE

- ALM (Almanac)
- EPH (Ephemeris)
- IMES (IMES Staty

- RAWX (Multi-GNE
- RLM (Return Link
. RTCM (RTCM inpt

- SEC (Security)

E-TIM (Timing)

B UPD (Firmware Upds

SV

BDS
BDS
BDS
EDS
BDS
BDS
BDS

1B1D2 0
2B1D02 0
JB1D2 0
4B1D2 0
BEI1DT O
FEIDT O
8B1D1 0

GPS
GPS
GFS
GFS
GFS 11 L1CA4
GF5S 17 L1C/A
GFS 13 L1CA
GPS 22 L1C/A
GF5S 23 L1CA
GFS 28 L1C/A
Q255 1L1CA

EDS 10B1D1 O
BD5 13B1D1 O
TLICAA O
JLICA O
BLICAA O
JLICA O

0
1]
1]
]
1]
0
1]

SR RN R I I R N N

1

1L}

DATA [* denotes invalid wards)

389046E5 33891054 OCOF742F O23E38ED
389046E5 33B81055 OFDFDATE 03020905
383046E5 336830053 0C089427 02003042
339046E5 33891054 OCOF742F 023E38ED
3B83056EA 33402406 N0000000 00000000 |
389056EA 33402406 N0000000 00000000 |
389056EA 33402406 00000000 00000000 |
333056EA 33402406 00000000 QOO00000 1
3B83056EA 33402406 N0000000 00000000 |
22034719 A4EFEACE O83E9ECA BC353341
22034719 A4EFEACE DE3EATA3 OBF7D1A
22034715 A4EFEACE 123ED23E 8C41140
22034715 A4EFEACE 1581DOBD BDEBTOS
22034715 A4EFEACE 04400083 5034137C
22034719 A4EFEACE 15014104 OB 292F80
22034719 AAEFEACE OCE164F1 BBRFCE4
220347159 A4EFEACE 13BEAZ45 BE224536
220347159 A4EFEACE 1141EF8A BDAZETS
22034719 A4EFEACE OB001ECD 8ABEFEE
22004424 24EFE 248 DEBE41F4 03269527

#
it
il



RTKCONV

* When you post-process of GNSS raw data, RINEX format is
quite popular.

* You can convert other receiver’s raw data to RINEX format
using rtkconv.exe.

* In the case of Trimble TO2 file, you can use “Convert To RINEX”
which is available in the Trimble website.

RTKCONVE., = .S

[] Time Start {GPST)  ? [ Time End {GPST) ? [l interval [ Unit
2017/07/7 |=00:00:00 |== |2017/07/8 [==00:00:00 [= |1 24

RINEX Version Station 1D 0000 [T RINEX Mame

RunBy/Obsv /agency

RTCM, RCV RAW or RIMEX OBS  ?

C:¥Users¥nobu¥ 20 17¥seminari = — 24— ¥school_RTE_2017%rawdatalical ~ B E]
Format

:

RINEX OBS/NAV/GNAV/HNAY/QNAY/LNAY and SBS
C:¥Users¥nobu¥20 1 7¥seminar¥t 7 — 29— L ¥school_RTK_2017¥rawdata¥car =1 E]

C:¥Users¥nobu¥20 1 7¥seminar¥t 7 — 29— L ¥school_RTK_2017¥rawdata¥car =1 E]
C:¥Users¥nobu¥20 1 7¥seminar¥t = — 20— ¥school_RTK_2017¥rawdata¥car
C:¥Users¥nobu¥20 1 7¥seminar¥t = — 20— ¥school_RTK_2017¥rawdata¥car
C:¥Users¥nobu¥ 201 7¥seminar¥ H= — 25 — ) l¥school_RTK_2017¥rawdata¥car
C:¥Users¥nobu¥20 17 seminar¥tt 5 — 20— )| #school_RTK_2017¥rawdata¥car

[/ c: ¥Users¥nobu¥ 20 17¥seminar¥ = — 2,9 — )| ¥school_RTK_2017¥rawdata¥car

Flot... Process... [ Options... ] [ Convert ” Exit ]

Comment

Maker Name/#/Type

Rec #/Type/Vers

Ant #(Type

Approx Pos XYZ |:| 0.0000 0.0000 0.0000
Ant Delta H/E/M 0.0000 0.0000 0.0000

|:| Scan Ohs Types |:| Tono Corr |:| Tirme Corr DLeap Sec

Satellite Systems Exduded Satelites
GPs [C]GLO Galleo [¥]Qz55s [|sBAS [V]BeiDou

Observation Types Frequencies

Flc @L Fo s [FLi ez Esas Els 7 Fls

Option Debug[oFF || ok || Coneel |




Use RTKLIB (1)

* Execute RTKLAUNCH.
RTKLIB_bin-master¥bin¥rtklaunch.exe

RTKLIB v.2.4.2 E
aed o8 pod weil

RTKPLOT STRSVR NTRIPBRS RTEGET
RTKCONV RTKPOST RTKNAVI




Use RTKLIB (2)

Execute RTKPOST by
RTKLAUNCH

Execute Menu of RTKPLOT:
rawdata¥rooftop¥

netr9_ref. 1W—
Click here

#d RTKPOST ver.2.4.2 Lol S
[ Time Start (GPST) [ Time End (GPST) [ interval [ | unit
2000/01/01 [==|00:00:00 |== |2000/01/01 |==00:00:00 |= (O 24

RIMEX OBS ? &=
Ci¥Users¥nobu¥Desktop¥school_RTK_2017¥rawdata¥rooftop¥ —Tef. 170 - E]
RIN K, 5P3, IONEX or SBS/EMS 2 E A
C:¥Users¥nobu¥Desktop¥school_RTK_2017¥rawdata¥rooftop¥netrs_ref.nav - E]
Solution [
Ci¥Users¥nobu¥Desktop¥school _RTK_2017¥rawdata¥rooftop¥netrs_ref.pos - E]

pot.. || vew.. || Tokm... || optons.. || Exeaste || Eat |

2017/7/20 5:00:00-5:59:59 (GPST)

1h data was obtained on 20 July 2017 using NetR9 on the rooftop.




Use RTKLIB (3)

e

Satellite ID
G: GPS
R: GLO
E: GAL
J: QZS
C: BEI

-
;ﬁ. C:¥Users¥nobu¥Desktop¥school _RTK_2017¥rawdata¥rooftop¥netrd_ref.17o...

File Edit View Help

- E]

G01

T —

G03

G085 -

G038

G11

G17

G19

G2d

G23

G258

G30
RO3

RO4

RO5

R09

R10

R11

R18
R19

R20
E0Z

SATELLITE MO

E09

il E11

El2

E19

E24
Jol

Joz2

Coi

Co2

Co3

C04

Cog
covy

cog

C10

c12 —

C13

05:00 05:15 05:30 05:45
[1]2017/07/20 05:00:00 GPST-07/20 05:59:59 GPST : EP=3600 N=120520 0B5=L1/2 _ L2 L1/2/5 L1/5 LS




Use RTKLIB (4)

Skyplot

-
-\&. C:¥Users¥nobu¥Desktop¥school_RTK_2017¥rawdata¥rooftop¥netro_ref.17o0... E‘Eﬂ

File Edit View Help

(1) = 2 [porps ~| [
S04

vl w|ef 1 [@]e o o v (4 y

45

-
% C:¥Users¥nobu¥Desktop¥school_RTK_2017¥rawdata¥rooftop¥netrd_ref.17o...

E

File Edit View Help

...... 2 12 Bk

$
=
/

%

_—

/
/?(

»
P

45

2 %

3

Jl ) E@

N
N\
\

m
ey b

!

@

35 — S—

25

# OF SATELLITES | DOP (EL ==07)

15

10

0
05:00 05:15 05:30 05:45

[1]2017/07/20 05:00:00.000 GPST : N=33 NSAT=33 POOP=0.9 HDOP=0.5VDOFP=0.8

&

# of Visible Satellites and DOP

[1]2017/07/20 05:00:00.000 GPST :

N=33NSAT=33 OBS=L1/2

L2 L1/2/5 L1f5 L5




Use RTKLIB (5)

RTKPLOT - Options

-

Options

S

Time Format
Lat/Lon Format
Show Statistics
Cyde-5lip
Parity Unknown
Ephemeris

Elev Mask Pattern
Hide Low Satellite
Max MSAT/DOP
Max Multipath

Satelite System
GPS

/]

Lo [V]Galileo

Exduded/ats
(+5n: Ipduded)

Elevation Mask (%) 0

Receiver Position | Single Solul « | Lat/Lon/Hat

Q7ss [/ seas BeiDou

Frror Bar /Cirde Mark Color 1 {1-6) |_l|_|_|_|_

Direction Arrow Mark Color 2 {1-6) |_|_|_|_l|_

w |lGraph Label Line Calar I:IE

(5rid/Grid Label Text Colar E

Compass Grid Calor I:IE

Sale Background Color I:IE

- |lauto Fit Plot Style [MarkjLine |

i -Range (+/-) Mark Size 2 -

T Buffer Size Font Tahoma &pt [

50 ~ |[Coordinate Origin | Average P || Animation Interval 10 -
10 - Update Cydle (ms) 100

0.000000000

QC Cmd
RIMEX Opt

teqq +gc +sym H rep plot

TLE Data
TLE Sat Mo

0.000000000

0.aga0

=Tm
o

oK

] [ Qa\q‘::el ]

\

OBS Data Options

Solution Data Options

\

Common Options



Use RTKLIB (6)

RTKPOST - Options

Settingl

Output

-

r

Opticns

==

Settingl| Setting2 | Output | Stats | Positions | Fies | Misc | | Settingl | Setting2| Output| Stats | Positions | Files | Misc |
Positioning Mode |Single v Solution Format |Lat/Lon/Height v
Frequendies | Filter Type L1+2 Forward Cutput Header [Processing Options [DN - ][DI"-.I - ]
Elevation Mask (%) / SNR. Mask (dBHz) 15 - :] Time Format / # of Decimals [hh:mm:ss GPST v] 3
Rec Dynamics [ Earth Tides Correction | OFF OFF Latitude / Longitude Format [ddd.ddddddd v]
Ionosphere Correction [Bruadmst - ] Field Separator
Troposphere Correction [Saasiﬁmuinen '] Datum/Height [WGSB4 v][EIIipsnidal -
Satellite Ephemeris/Clodk [Bruadmst - ] Geoid Model Internal

Sat PCY RecPCY Phwindup | |Reject Ed [C]RAIM FDE Solution for Static Mode All
Exduded Satelites (+PRM: Induded) EA Interval (s) RMC/GGA, GSA/GSY (0 ]
6Ps [F]GLo [Vl Galleo [#]Qzss []sBAS [¥]BeiDou Output Solution Status /Debug Trace | OFF v|orr  +]
[ Load... ][ Save... ] [ oK “ Cancel ] [ Load... ][ Save... ] [ oK “ Cancel ]
yF—  __  __ —————————— h =




Single Point Positioning

-
¥# C:¥Users¥nobu¥Desktop¥school_RTK_2017¥rawdata¥rooftop¥netr_ref.pos lilﬂlﬂ
File Edit View Help

(]2 = [GndTk »| (AL | H -l T @ o o ¢ & F ¢ [<[] C X G

20.cm
—

[1]2017/07/20 05:00:00 GPST-07/20 05:53:58 GPST : N=3600 B=0.0km Q= 5:3600(100.0%)
yF.______ = .




Coordinate Origin

[optons . ] If you change the coordinate origin

Time Format him:s GPST = | Error Bar/Cirde FF v | Mark Color 1 (1-6) |—l|—|—|—|— . o
Latflon Format | ddd.ddddd = | Direction Arrow Fi +| mark coler 2 (1-6) [IEWED aS a preCISe reference pOSItlon,

ol B Ee— (35.66633461, 139.7922008, 59.741)

Parity Unknown | OFF + | Compass OFF ~ | Grid Color ) you see bIaS Ilke beIOW

(ol ([w]
=]

Ephemeris OFF w | Scale Background Caolor E]
' k|
Elevation Mask () 0 v AutoFit Flot Style P2 C:¥Users¥nobu¥Desktop¥school_RTK_2017¥rawdata¥rooftop¥netrd_ref.pos [ = | E ﬂ
Elev Mask Pattern YRange (49 5 v MarkSize : - -
) ) File Edit View Help
Hide Low Satelite AT Buffer Size 10800 Font Tahoma 8pt [
e E - =5 F
Max NSAT/DOP 50 - irnah'on Interval 10 - " 3 = [G”d Trk v] [N‘L '] H-T e =+ SH ol kb X G
Max Multipath 10 - Update Cyde {ms) 100 f
Receiver Position | Single Solui + I,atﬂ.onﬂigt 35666334610 139.792200800 59.7410 D s
Satellite System QC Cmd teqc +qc +sym H rep plot A
[eps [¥]elo [V]Galleo  RINEX Opt Mo
[#]qzss [[|seas [V]BeiDou 1gpata E'E] T
a4t
Excluded Sats TLE Sat No B () e
. e
(+5n: Induded) . oK J[ Cancel ] el L .
b f‘;‘v +
i
‘g‘,\ o ¢
Ty
bt
: ux:‘:j,. " .
‘ﬁ&’:' i
qﬁr s iu',

* ﬁ""‘
4
BETFLY
Rt el 4y 5
R Dol
S ey m e
+ e vat T ad
*
1 - #* 0+
For g L
pLry o
i
v
+
.
B
s
+

[1]2017/07/20 05:00:00 GPST-07/20 05:59:59 GPST : N=3600 B=0.0km Q= 5:3600(100.0%%)
L y . =




DGNSS

* Precise rover position(LAT/LON/HGT):

35.66627025

P

Options

===

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

139.79226723 59.33

Sat PCY RecPCV PhWindup
Exduded Satelites (+PRM: Induded)

GPs [¥]GLO Galleo [¥] QZs5

Positioning Maode I DGPS/DGHSS hd

Frequencies | Filter Type L1 - ][Forward b4

Elevation Mask (%) / SNR Mask (dBHz) 15 - .
Rec Dynamics [ Earth Tides Correction [DFF - HDFF v]
Ionosphere Correction [Broadast ']
Troposphere Correction [Saasiﬁmoinen ']
Satellite Ephemeris /Clock [Broadast 'l

RejectEd [C]RAIM FDE

[seas BeiDou

[ Load... ][ save...

J [ o ]| cencel |

S

Opticns
| settingz | setting2 | Output| Stats | Positons| Files | Misc |
Raover
Lat/Lon/Height (deg/m)
90.,000000000 0.000000000 -9335367.6285
[T Anterna Type (=: Auto)
0.0000  |{0.0000 ||0,0000
Base Station
Lat/Lon/Height {deg/m) v] m
35.666334610 139.792200300 58.7410 I
Antenna Type (*: Auto)
0.0000 |{0.0000 ||0.0000
Station Position File
=]
Load... ][ Save... ] [ cK ][ Cancel ]

¥ C:¥Users¥nobu¥Desktop¥school_RTK_2017¥rawdata¥rooftop¥netro_rov.pos NN X
File Edit View Help
()2 = |endTrk »| (AL v| + -8 T ® + & H T b % G I3

0 .

Fi il + w4 ok .

o:.‘w ’; +++"' z ‘+‘ .

. (e 3“:;& : t,u;j sirl "
SR e
R Ve Todee j
20cm
-

[1]2017/07f20 05:00:00 GPST-07/20 05:59:59 GPST : N=3600 B=0.0km Q= 4:3600(100,0%:)

35.60627000% 139.79226804%




RTK-GNSS

-

Options

=

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

Positioning Mode
Frequencies [ Filter Type
Elevation Mask (%) / SMR. Mask (dBHz)
Rec Dynamics / Earth Tides Correction
Ionosphere Correction
Troposphere Correction
Satellite Ephemeris,Clock
satPCV [|RecPcy [ |PhWindup

Exduded Satellites (+PRN: Incuded)

Kinematic -
ld: « |Forward =
sl
lofF v |orF  ~]
[Bmadmst v]
[Saasmmoinen v]
[Bmadmst v]

Reject Ed [C] RAIM FDE

GPs [[]GLo Galleo [¥]Qzss

[[sBas [ ]|BeiDou

| toad.. || save.. | [ ok ][ cancel

r B
-?;g. C:¥Users¥nolk‘t0p¥schooI_RTK_201?¥mwdata ¥rooftop¥netrd_rov.pos @Eﬂ

File Edit View Help
[Tz = (endmk »| (AL «| F -l T @ ¢ = ¢ & @ - [<[]

3 EA PR -

b

| 35.66627048% 139.79226753%

|[1]201?,|"0?,|’2[J 05:00:00 GPST-07/20 05:59:53 GPST : N=3600 B=0,0km Q=1:3800(100.0%)
EEEEESSS—




