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What is RTK

RTK applications

How to build RTK environment
RTK configuration on rover
Where can | buy GNSS devices?
Moving-base RTK

Useful web sites
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Download link of this presentation
https://1drv.ms/u/s!AidzfXwz4kDK5TGapdiZGWkcFYQD?e=G5zzbv
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RTK is high accuracy positioning method using “Base Station”.
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B rzaserial - Attitude View - S/N 3034498 — O x

If “Base station” is not fixed - Moving-base RTK iew ~tiep

* izusls

You can get precise relative position, angle between 2 antenna.
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* Metrics
Phas Difference@ o\ . Heading: +224 997" o Headire: +0.260°
% RTC&data from Moving  Pitch: -013  Pitch: +0722°
Fall: A8 a Roll: A

Mode: GNSS-based (auto) Fix Ambiguities

)
Fugu"" Baselipe Vectlor Moving baseline setup for precise
(Relative position) heading

TUMSAT GNSS Lab 4




2. RTK applications

RTK can expand GNSS use field over traditional PNT (Positioning, Navigation, Timing).

MachinéControl] Mobile Network

Satellite Communication o

Mapping



INDUSTRY, INNDVATION 10 REDUCED
INEQUALITIES

AND INFRASTRUCTURE

2. RTK applications

& Construction

_ T —
T Machine control
using 3D data

and
e monitoring

Attitud

The 3D design data of the job site is being loaded on to the machine control system.
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INDUSTRY, INNDVATION 13 CLIMATE
AND INFRASTRUCTURE

ACTION

2. RTK applications

Blind Spot
Detection

€ 1TS (Intelligent Transportation System)

Park Assist Emergency Braking

Surround View -

Rear Collision

Pedestrian Detection
Warning

Traffic Sign Collision Avoidance

Recognition

Park Assistance/
Surround

Adaptive Cruise Control
View

Lane Departure

,&@ . ' ' Warning

Park Assist
Surround View

Auto driving support

Cross Traffic Alert

| B Long-Range Radar Short/Medium Range Radar M LIDAR Camera M Ultrasound GNSS

25m
Distance

& Road pricing by lane &£

DRI 7

| Distance control

T %
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2. RTK applications 14 Zor

& Maritime

Moving-base
RTK

Drilling, Maritime construction
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2. RTK applications T
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Moving-base
RTK
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HORIZONTAL
POSITIONING
ACCURACY

Attitude
Monitoring

More

precise map

R o -

' Base station receives GNSS signals,
calculates pseudorangers to satellites,
then determines range errors

() Base station location
is known accurately

/ Base station transmits
ranco cti to .0 The Delair UX11 receives GNSS signals, calculates

pseudoranges, then applies range corrections.
RTK Drone

Corrected ranges are used to determine position.

Distributed type
Ground Control Point |
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- RTK
- 8PP

@—[ TRACTOR GPS APP ]
[ RTK BASE STATION ]

Shift to young generation
Effective working
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3. How to build RTK environment

@ Base station overview
| explain the most common broadcast way using “Ntrip server”.

However you can also use VHF/UHF radio, Bluetooth, LAN or cable communication to broadcast base station data.

Antenna

PC Internet
. Ntrip Ntrip
Receiver »  caster > server
software

Rover (User)

i
\
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3. How to build RTK environment

¥ Base station antenna

Install antenna in open sky & static environment.

Japanese government base station Our University base station

TUMSAT GNSS Lab

Temporary hase station
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3. How to build RTK environment

¥ Base station antenna

There is many kind of antenna in the market. Choose which can receive GNSS signal you want to use.

* Antenna Type

Choke ring Patch antenna Patch antenna

Helical

with ground plane without ground plane

Good performance but High cost

TUMSAT GNSS Lab 13




3. How to build RTK environment .

€ Base station antenna
There is many kind of antenna in the market. Choose which can receive GNSS signal you want to use.

* Frequency

BENEFITS

+ Choke ring antenna functionality
without the size and weight

Galileo Galileo Galileo Galileo

E1 + Reduces equipment costs and need
for future redesign

+ High quality measurements and
stable phase center for precision
applications

FEATURES Check datasheet

BeiDou N + 11,12, 13,15, B1, B2, E1 and E5a/b

B1 L
& + GPS+GLONASS+BeiDou+Galileo
signal reception

T Excellent mulhpafli rejecton

+ Highly stable phase center

+ RoHS compliant

E M N N N N NN N N N N N N N
s % I I II II I I I I I I I
<t o E E E E E E E E 2 E E E E If you require more information about our
?_, [+3] 2 ﬁ E; g; 85 8 % 8 E E 3 E antennas, visit www.novatel.com/antennas
L ™ o o NN o ™ n o 0 0w ©

L ™ - - Lk o - - - - - r -
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3. How to build RTK environment

& Base station receiver selection

RTCM Rev3 Common Message Types

The reCEIver Should Support raw data Output Most common message used for >90% of all RTK applications

1004 Extended L1&L2 GPS RTK Observables for GPS RTK Use, the main msg X
e RTCM3

Standard format for RTK. Select base station
position and observation message is must.

1005 Stationary RTK Reference Station ARP X

1006 Stationary RTK Reference Station ARP plus the Antenna Height X

1007 Antenna Descriptor {(msg 1008 (X) is also commonly used) X
* Receiver manufacturer format 1012 Extended L1&L2 GLONASS RTK Observables, the other main msg X
Blnary message. https://www.use-snip.com/kb/knowledge-base/an-rtcm-message-cheat-sheet

Input support is depend on the rover receiver.

3.1.5.1 RTCM corrections

septentrio CHAPTER 4. CONFIGURING THE ASTERX 5B AS A ROVER RTCM is a binary data protocol for communication of GNSS correction information. The ZED-F9P
high precision|receiver supports RTCM Bgs specified by RTCM 10403.3, Differential GNSS (Global
Navigation Sateffte systems Services | Version 3|(October 7, 2016).

Configure input of differential corrections
The RTCM specification is currently at version 3.3 and RTCM version 2 messages are not supported

The format of the differential corrections output by the Base station should be compatible by this standard. Users can download the standard from the RTCM website here.

with what is accepted by the Rover. In the Corrections Input window of the Corrections To modify the RTCM input/output settings, see the configuration section in the u-blox ZED-F9P
menu, you can configure the AsteRx SB to only accept differential corrections of a particular_ Interface Description [2].
format. The default ‘auto’ setting will accept correction data formathTCMvZ, RTCMv3 or

TUMSAT GNSS Lab 15
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3. How to build RTK environment

& Base station receiver selection

A Low cost
receivers are

now available!

- & Trimble

AsteRx-SB

OEM7

‘a .
- septentrio

AsteRx-m2a

</\ A= Delta-3

\Y// ALLYSTAR
HD9300

@blox ~

Piksi Multi

Survey grade but
we can’t buy---

Supported Signal Number

v

40 160 640 2560 10240
Value[S}

TUMSAT GNSS Lab
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3. How to build RTK environment

€ Base station receiver setting
Change receiver configuration to output RTCM message from USB port.

Here | will show example using u-blox FOP and Septentrio AtseRx-m2a

TUMSAT GNSS Lab
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3. How to build RTK environment

€ Base station antenna position
You need to know your base station antenna position with cm level accuracy.

-RTK
If there is another RTK base station near your base, you can calculate by PPK (Post-Process
Kinematic).
)
-
Free RTK base stations.
| N (em :

<«

-1GS station http://www.igs.org/network
datalink : ftp://cddis.gsfc.nasa.gov/gnss/data/daily
-Local CORS https://www.chcthailand.com/cors-picture

Nl oo

60km distance

Receiver

Nearest base
station

Your base station Rinex data

PPK by
RTKLIB

TUMSAT GNSS Lab 18



http://www.igs.org/network
ftp://cddis.gsfc.nasa.gov/gnss/data/daily
https://www.chcthailand.com/cors-picture

3. How to build RTK environment

€ Base station antenna position
You need to know your base station antenna position with cm level accuracy.

-PPP IGS product

If there is no another RTK base station, calculate by PPP.
Y |
1

Free PPP service v

.sp3 & .clk data

= RTKL'B W|th IGS prOdUCt (http://www.rtklib.com/) Receiver > PPP by

iff wi Rinex data | RTKLIB/Net_Diff
- Net_DIff with IGS prOdUCt (https://qithub.com/YizeZhanq/Net Diff) Inex data

- Trimble RTX (https://www.trimblertx.com/UploadForm.aspx)

or
- CSRS-PPP (https://webapp.geod.nrcan.gc.ca/geod/tools-outils/ppp.php) . .
Submit Rinex data
- MADOCA-PPP
PPP by
|GS prOdUCt . (http://mqex.iqs.orq/IGS MGEX Products.php) RTKLIB/NetD|ff

TUMSAT GNSS Lab 19



http://www.rtklib.com/
https://github.com/YizeZhang/Net_Diff
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3. How to build RTK environment

@ Base station antenna position & Trimble
Post-Processing Service Based on RTX Technology

Sample of PPP solution

Contributar; E161064@edu. kaivodai.ac.jp
Reference Name: 5301K561652019110300000.T02
Upload Date: 11/05/2019 09:32:44 UTC
Report Time Frame:
x X Time: / -00:00 LT
E-W (m) ORI= 35,666342073°N 139.792210912°€ 59.7531m Start Time T Ryl
0. AVE=0,0000m STD=0.0196m RMS=0.0196m Observation File Type(s): TOZ2
Observation File(s): 5301K561652019110300000.TO2
Antenna;
Hame: TRM55571.00 NONE
Height: 0,000 m
0.0 Referance: Bottomn of antenna mount
Receiver Name: TRIMELE NETR9
Coordinate Systems: ITRFZO14
Tectanic Plate; Okhotsk (Auto-detected)
Tectonic Plate Madel: MORVELSE
0.2 Processing Interval: 10s
0.2/ N-5(m) AVE=0.0000m STD=0.0458m RMS=0.0498m -
Statistics
[# Total Obs |# Usable Obs |# Used Obs | Percent |
|B1B15 |8181 |8172 |99 |
0.0
Used Satellites
# Total Satellites: |82
0.2 GPS: GO1 GOZ GO3 GOS GO6 GO7 GO8 G092 G10 G11 G12 G13 G14 G15 G16 G17 G19
G20 621 G22 G23 G24 G25 G26 G27 G2B G29 GI0 G31 G32
0.2 UD(m) AVE=0,0000m STD=0.0527m RMS=0.0527m GLONASS: RO1 ROZ RO3 ROS RO7 ROB ROS R11 R13 R14 R15 R16 R17 R1A R19 A20 RZ1 R22
.2 R23 R24
Qzss: 01 302 J03
Galileo: E01 E02 EOZ E04 EOS EO7 E0B E09 E12 E13 E15 F19 E21 E24 E26 E27 £30 €31
E33 E36
0.0 BeiDou: €06 C07 CO8 €09 C10 C11 C12 C13 C14
Processing Results
0.2 ITRF2014 at Epach 2010.0 ITRF2014 at Epoch 2019.84
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 Coordinate |Valua o Coordinata |Value had
[1]2019/12/22 00:00:00 GPST-12/22 23:55:30 GPST : N=2872 B=0.0km Q= + X I981904.851 0008 m X 3961905083 m 0806 m
¥ 3348092.800 m 0.006 m ¥ 3348092726 m 0.006 m
z 3I698212.544 m 0.006 m G3E212.405 oo QO0e o
. Latitude 35° 39° S8.83700° N [0.003m Latitude 35° 39' S8.E3L46° N |0.003 m
Net lef + MGEX product Longitude  [139® 47 31.95195"E  |0.004 m Longlbede  [139° 47 31.95011"E  |0.004 m
—_ El. Height 59.679 m 0.009 m El. Height 59.679 m 0.009 m
Report Information
Trimble RTX Solution ID: 22163547
Solution Type: Static
Software Version: 6.1.4,17185
Creation Date: 11/05/2015 09:38:09 UTC

. - , . Trimble RTX service
Use this position as your base station position.
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3. How to build RTK environment

€ Base station antenna position
Unless there is a special reason, | don't recommend to use optical survey position or SPP average
position for the base station position.

. . N ORI= 35.666346073°N_139.792208690°E 57.5387m
Traditional Optlcal survey 1 AVE=E:-0.0000m N: 0.0000m U: 0.0000m
STD=E: 0.3444m N: 0.4595m U: 1.3415m
RMS=E: 0.3444m N: 0.4595m U: 1.3415m 2D: 1.1485m
= : : : AVE=E: 0.1541m N:-0.4501m U: 2.2281m
=F o STD-E: 0.0062m N: 0.0054m U: 0.0108m
= = RMS=E0:1542m Nz 0:4502m U: 2.3281m 2D: 0.9517m
"3 1
El £ L]
Q
= .
’\ Bias'sf SPP
[y *
Q
Q
0
1
—
30 cm
25 20 15 1.0 05 00 0.5 1.0 1.5 2.0 2.5
[1]2018/12/15 04:35:18 UTC-12/17 07:28:07 UTC : N=183158 B=0.0km Q= +

Local survey coordinate has a gap
with GNSS coordinate (ITRF).
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3. How to build RTK environment

@ Get Ntrip server
« RTK2GO

Free Ntrip server. You can create your mount point and broadcast data.

The Front Page for RTK2go.com Other server

RTK2go® is a community NTRIP Caster created to allow you to publish your GNSS correction ° B KG

streams for others to use with their NTRIP Clients. It is built using the same Pro edition of the https://igs.bkg.bund.de/ntrip/download

SNIP Caster you can find on the use-SNIP.com site. Why do we do this?, because many of the
RTK2go users here end up operating a SNIP network of their own. You can download and
evaluate your own copy of SNIP® from here. It is one part of the overall simple NTRIP™ project

created by SubCarrier Systems Corp. (SCSC).

RTK2go: 200+ Public Base Stations, 10,000+ Users, 50,000,000+ Sessions,

Professional Grade, and Free to use

Send your Base Station data to RTK2go® if you do not wish to run your own NTRIP Caster.

Please download and use SNIP® if you want to run your own NTRIP Caster. http://www.rtk2go0.com/
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3. How to build RTK environment

€ Push out data to Ntrip server
* RTKLIB STRSVR (Free)

2019/12/29 11:11:06 GPST Connect Time: 0d 00:00:00

Stream Type Opt Cmd Conv Bytes Bps

L] (0) Input | Serial | 0 0 | W NTRIP Server Options

] (1) Output NTRIP Server D 0 0 \thlp Caster Host u‘;‘;]tl
go.com -

[ (2} Output o | [NSE (REE [ 0 i

Mountpoint Jser-IC Password
O (3) Output v | [ (R 0 ‘ECJ?U |..nun

String
\ GPS+GLO+BDS

£+ Options... i Mtrip...

TUMSAT GNSS Lab




3. How to build RTK environment

€ Push out data to Ntrip server
* SNIP (Lite is Free)

https://www.use-snip.com/pricing/

Ntrip
server

Receiver

A
A 4
4% SNIP the simple NTRIP Caster (wLITE2.12) — m} x +
File Edit Setup Reports Misc Help
Caster Serfal Rels Pushed I\ /Pushed-Out Raw Caster Serial Relay Pushed-In Y /Pushed-Out Raw
/ Statue \ and Cliemts\/ Streams \/ Streams \/ Streams \/ Streams \/ TCP/P \/ Mearest \ / et \/ and Clients\/ Streams \/ Streams \/ Streams \/ Streams TCRAP REETCRE
Caster Entry
MountPt ECIT . Target ECIT .
MountPt: EGJT1 . | Output as an
COM comz21 GCity: TOKYD,  JPN erial Output as an
4 Source ECITI NTRIP Server

Drata Format: RTCKM 3

Serial port input
Lat/Lon: 35 136

from the receiver s ves PO

BASE Stations
[Push—0ut]

UpTime 50s Up(1
O 3 Connected Idle
Show Gonnection

Input 62.85 KB
b [ Auto Start

Output D Bytes Add Strearm... Status Report
Connections 0/0 ;

Logged 0 Bytes St £dd Mew Stream Stream List EGJT1 = Sart Show Logs
Qutput 0 Bytes Mew MountPt MNarme |ECJT1 N

Clients 0/0 Show RTOM Viewer List MountPts P B RTK 2 GO List MountPts

Rerote Host TkZ2go.com

Rermote Port 101

g @ a E Dﬁgéer Types » | Streams Log Thi Format

E E D[gt:' Types o | Stroams » | Log Threshold o Shaw Dmg ] 4ute ﬂ ﬂ E

RTCM3 Type 1077 (268 bytes), the §9th message of this type found so far
RTCM3 Type 1087 (176 bytes), the 70th message of this type found so far
RTCM3 Type 1087 (176 bytes), the 70th messaze of this type found sa far
RTCM3 Type 1117 (132 bytes), the 70th messaze of this type found so far
RTCM3 Type 1127 (416 bytes), the 70th messaze of this type found so far
RTCM3 Type 1013 (055 bytes), the Tth messaze of this type found so far.

[EGJ71]: MountPt EGJ71 [S000], 5 RTCMS messages decoded, of 457 so far
RTCM3 Type 1077 (268 bytes). the 70th messaze of this type found so far
RTCM3 Type 1087 (176 bytes), the 71zt message of this type found so far.
RTCM3 Type 1097 (176 bytes), the 71zt message of this type found so far.
RTCM3 Type 1117 (132 bytes), the 1zt message of this type found so far.
RTCM3 Type 1127 (416 bytes), the T1st message of this typs found so far.

[ECJ71]: MountPt ECJT1 [S000], 5 RTCGMS messazes decoded, of 462 so far
RTCM3 Type 1077 (268 bytes), the T1st message of this typs found so far.
RTCM3 Type 1087 (176 bytes), the 72nd message of this type found so far.
RTCM3 Type 1097 (176 bytes), the 72nd messaze of this type found so far.
RTCM3 Type 1117 (132 bytes), the 72nd messaze of this type found so far
RTCM3 Type 1127 (416 bytes), the 72nd messaze of this type found so far

Il

[ECJ71]

[ECJ71]

RTCME Type 1077 (260 bytes), the 111st messags of thiy MsSr
RTCMS Type 1087 (176 bytes), the 112nd message of thi

RTCME Type 1097 (176 bytes), the 112nd message of thij Fassword
RTCMS Type 1117 (132 bytes), the 112nd messaze of thi

RTCMS Type 1127 (416 bytes), the 112nd message of thi

O=|E
[
z
7
=
3
o
bl
il
]
3
2

Hook k|

Save GCancel

i Auto B ﬂ ﬁ . . !i!
=p a Save i
-

RTCMS Type 1097

RTCMS Type 1087 [176 bytes), the 114th message of this type found so far
RTCMS Type 1097 [176 bytes), the 114th message of this type found so far
RTCMS Type 1117 [132 bytes), the 114th message of this type found so far
RTCMS2 Type 1127 (4186 bytes), the 114th message of this type found so far
RTCMS2 Type 1033 (068 bytes), the 12th messaze of this type found so far.

WountPt EGJ71 [S000], 5 RTOMS messages decoded, of 709 50 far
RTCM2 Type 1077 (268 bytes), the 112nd message of this type found so far.
RTCMS2 Type 1087 (1786 bytes), the 113rd messaze of this type found o far.

(175 bytes), the 113rd messaze of this type found so far.
RTCMS Tupe 1117 (132 bytes), the 113rd messaze of this type found so far.
RTCMS Type 1127 (4186 bytes), the 113rd messaze of this type found so far.

MountPt EGJT1 [S000], 6 RTCMS messases decoded, of 715 =a far.
RTCMS Twype 1077 (268 bytes), the 113rd messaze of this type found so far.

Push out data to

your mount point

TUMSAT G

NSS Lab
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3. How to build RTK environment

€ Push out data to Ntrip server
You can check your Mount Point from “NTRIP Browser” in RTKLIB.

m Ntrip Browser ver.2.4.3 b31
File Edit View Help Your base station address

& [ tic2go0. com| [-|# sm cas ner sac mae

Mountpoint D Format  Format-Details

DexRLQ 5330K44663 ALITO

Daover Dover RTCM 3.2 1004{1),1006(15),1008(15), 1012(1), 1013(10), 103
= 3 S74RR 31517 CMR. +

ECI71 Iz near: Chiyoda, Tokyo

EmlidCarkyo Caro AUTO 1002(1), 1006{10), 1008(1), 1010{1), 1018(1), 1097(1

EPCWID1fabens  Fabens, Tx 1004(1), 1006{10), 1008{10), 1012(1), 1033{10),409;

ESCADERA_NTRIP  San Diego, Calif. 1006{10), 1008{10), 1013{45), 1033(10),1075(1), 10¢

F9PFB Waldshut-Tiengen 1005(1),1074{1), 1084(1), 1094(1), 1230(1)

F9P-tomi Meunfarn 1005{1),1074{1), 1084{1), 1094({1), 1230(1)

FRAS6141PIKSI MOUSTOIR-AC 1008{1),1008{1), 1033{1), 1075(1), 1085(1), 1095{1)

FUSOU FUSO 1005(1), 1074{1), 1084(1), 1094(1), 1124{1),1230(1)

geosense_fap Is near: Tokyo, Tokyo

gitt Chihuahua 1006(10), 1033(13), 1074(1), 1084(1), 1094{1), 110 v

£ >

P e e

source table received

TUMSAT GNSS Lab




4. RTK configuration on rover

€ Rover antenna
Same manufacturer antenna with base station is recommended.
However, there is not much degradation between antennas from other manufacturers.

L Se ey, <
St __{_{{;,< N

Patch antenna Patch antenna

Choke ring Helical

with ground plane without ground plane

High performance

Portable and low cost

TUMSAT GNSS Lab 26




4. RTK configuration on rover

@ RTK (Septentrio with PC)

Use Ntrip client function of “Data Link”
in "RxTools”

https://www.septentrio.com/en/products/software/rxtools

Downloand link
https://www.septentrio.com/en/support/software/rxtools

W ﬁ Mi—F (COM E LPT)
§ comOcom - serial port emulator CNCA1 (COMA0)
i comOcom - serial port emulator CNCB1 (COM41)
= Intel(R) Active Management Technology - SOL (COM3)
i@ Septentrio Virtual USB COM Port 1 (COM17)
§ Septentrio Virtual USB COM Port 2 (COM16)

e 2 COM port

[l w72k zmishmis Tt Titda

S _
g HIn @ e T @ a-H 2@ B QB
¥ Position Information
Position Welocity
Geodetic @: M35 3959432507 [eg +0.008m
Base station  A: 139" 47'3259835" Je +0.005m
hi +5044dm Ty +0.018m
¥ Satellite Status
GPS GLONASS Galileo BeiDou SBAS Q755 IRNSE L-Band
GO3 G10 G12
BH | (B | M° | BH  (BE | BH | B BN | | HE | HH | HE | EA
G14 G16 G22
HH | (B | BHE | | HH  BE | BH | BH BN | | HE | (MH | HE | |EH
G20 | |G26 G249 Gal| |G32
HH (B HE | | BH  BER| HE | EM | |(ER
Search: Main 4 1G OR 2E 0C 15 0J  Track: Main 36 10G 9R 8E 6C 35 0J
Aucl 142G BR OFE 0C 05 04 fuxl O 0G OR 0E 0C 05 0J
Sync: Main 0 0G OR O0E 0C 05 0J PWT Main 14 GG SR OE 3C 05 0J
Auxl 6 3G OR 3E 0C 05 0J Auxl 0 0G OR O0E 0C 03 0J
¥ PReceiver Status
Time RClock DoF FL RAIM PWT Status Att
GMNSS time frame PDOP: 203 I Made: RTK Fixed (0} I
H 30-12-2019 TDOP: 137 System:  GPS+HGELONASS+BeiDou
07:20:42.000 HDOP: 0.5 Infa: CB
+18z offzet to UTC WDOP: 185 Corr Age: 100
@ SBF @ Status @ DiffCorr @ ExEvent & ExSensor x + H g
SSRC12 - AsteRx-m2a UAS - SEPT

Connection 1

Disconnect

Show Data

Link — 1
GGA — 1

Select base station

MTRIP Client
163121 5953/EC427

[2:2)o: o« Os O
2 s O¢ O5 s

|Send every 10th received GGA

[] Gonnect Script:

[ |5end every 100 <. 3+

[ Glase Script:
[ Lo File:

Input to COM17 port

Connection 2

zconhect

Show Data
Link—> 2 Os O¢ Os Os
gaa— 1 2 (3 [O¢ Os 6
|Send every 10'th received GGA 3 |

Serial
COMI7-115200-8-None—1-Off

[ Gonnect Script:

[ |Send every 1.00 =. 5

[ Glose Script:
[ Lee File:

Connected to 153.12159.53

Connection 4
Connect

Show Data

link— [J1 d2 O3
gaa— 1 O2 O3

TGPAP Client
localhost: 28784

4 5 6
¢ O5 O6

|Send every 10'th received GGA

: |

[] Gonnect Script:

[ |5end every 100 <. 3

[ Glose Script:
|:| Log File:

Connected to GOM17 0 11714 kBps

Connection §

Connect TCPAIP Client
localhost:28784
Show Data
Link = []1 2 O ¢ ]
Ggas— 11 2 s ¢ 5 6

|Send every 10'th received GGA |2 |

[ Gonnect Script:

[ |Send every 1.00 =. 5

[ Close Script:
|:| Log File:

Press Connect..

140 0.0/0.0 kBps

IO 0.0/0.0 kBps

Press Connect..



https://www.septentrio.com/en/products/software/rxtools
https://www.septentrio.com/en/support/software/rxtools

4. RTK configuration on rover

®RTK (Septentrio with smartphone) KAV
Android app that supports septentrio receiver. CORRECTIONS COLLECTOR
PinPoint-GIS
/ [ Ade to wishiist m

https://play.google.com/store/apps/details?id=com.septentrio.pinpointgis&hl=en

0.02m

RTK Fixed

Link DiffCorr RTK Fixed 4
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https://play.google.com/store/apps/details?id=com.septentrio.pinpointgis&hl=en

4. RTK configuration on rover

& RTK (ublox with PC)

Use Ntrip client setting in u-center.

https://www.u-blox.com/en/product/u-center

NTRIP client setting
Receiver>NTRIP Client

Select mount point and
click "OK".

File Edit Wiew Player | Receiver |Tools Window Help

O E =

qe w AT w | e

&

A .

E R B EDEEYy B rE

Oz

NTRIP client settings

MNTRIP caster settings
Address: | 153.121.59.53
Part: 2101
Username: |gspase
Password: | *******
MTRIP stream
Update source table | Request Interval {sec)
I NTRIF mount point: |ECJ2]-r ﬂ IMount point details |

Latitude {deg):
Altitude (m):

Geoid sep. {m):

™ Use manual position

Longitude (deg): |':'

O | Cancel |

1 0.00 deg

EEBBB.IBEE]E[EEEEEHHI&'MWSE%EME ]EEEH\_UE 53,448 m
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https://www.u-blox.com/en/product/u-center

4. RTK configuration on rover

@ RTK (ublox with smartphone)

M wwecien 8O
RTK:12 Age: 1.2s
0.0 km/h

35.666515139.792396

Android app of Ntrip client.

aaaaa

Lefebure NTRIP Client

Lefebure Design Business kk khd 180 &

03:33:57 Fix
Logging pause:

offers in-app purchases

E] Add to Wishlist

https://play.google.com/store/apps/details?id=com.lefebure.ntripclient&hl=en

Ul

RTK Solution (NVEAYS. S /

\ @m Bluetooth

Target T UARTT

You need to setup ublox’s UART port that connect with
BluetOOth mOdU|e pME&agi—UBX—CFG[CDnﬁg)rl’rRﬂT[Purts)
‘Input : RTCM '

4

Prolacolin  [5-RTCM3 =

) Outp Ut . N M EA Pratcol ot [047 - UBANME |
. Baudate 115200 -]

-Baud rate : Same with Bluetooth module. . .
Stopbits ‘1 ﬂ

Paily [Hone =

BitOider  [L3B Frst |
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https://play.google.com/store/apps/details?id=com.lefebure.ntripclient&hl=en

4. RTK configuration on rover

€ RTK (RTKNAVI)

Real time RTK engine that supports many receivers. RTCM 3
T RTKNAVI, fi hould ' ! data” NovAtel OEMe
O use , Tirst you should set recelver to output "raw data". ComMay
“raw data” means binary observation message include RTCM. u-hlox
RTKNAVI decodes this “raw data” and calculate RTK solution. 15wift Navigation 5B
Hemisphere
. . SkyTra
Here, | show the example using u-blox receiver. G'l."ﬂ 10 d
RTKMAWI ver.2.4.3 b33 ?. -I a I.III a Ij
T T S eI o emr JMVS BINR
(e y BINEX
e S O i
b a7 e | o H N LR RANNY NN N ® Septentrio
: CMR/CMR.+
RN 1101 ERSLS
emasmeses R Supported “raw data” formats
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4. RTK configuration on rover

€ RTK (RTKNAVI)

Receiver configuration on u-center.

First, select COM port of the receiver and connect. Then open “message view".
Open message view

B =t & i H
iy THAANT-Ty- D M
evlce anager @ COM11 - u-center 19.08. — [m] ®
IrAF  @iEA) E|]FM ALTH) File Edit View Playey/ Recever Tools Window Help
&
o T HE B D&~ &
43 YENDO-D-E-M- 580 @0fEEOREH
iy A Ol besAa T
aa DVD/CD-ROM F347J Euu - A
i o= =
= WSD HIRITON A - Disconnect crri-o |
+*_= MATE it
iy A-71 OANBEUEN Select portcomz Ctrl-1
> = oM Cirl-3
+ COMM Cti-11 =R =
e - uBx 0s
comz Ctd-17
. COM40 Q40 u-blow binary protocod [LUBX]
i=: COM41 Ctri-a1
. u-blow AG
l Network connection 3
. blox
@ 771 PHTS- Sensor A
@ xoh7-7 FITH- vl G Drver
) :_—l-¢:,| ,}";':'I.";. 5_.;/ 1' GNVTG [Course Over Ground and Ground
— J";I ? T er G The UBX pratocol is & binaty protacol with lithe: endian byte sex
=y T
i i ¥ R SV SOt ST SRS Each UBX message stats with & bwo byte start code (085
= Fy— B GxZDA (Time & Dat 0462]. This is followesd by 2 onebyte class code [which
il g1 PUB indicates the class of the message] and a one-byte ID code for
n 70 t; ,-_-j- ) nk this class
- - . " Custom The st bveo bytes [tle endian] give the length of the
E R=-FTN 754 R kit payload. The payload is then transmitted with the number of
2 PP - RIL bytes as ndicated Following the payload are lwo byles which
W E m—b (COM E LPT) UBxl give the Checksum oves the packet.
. - = 0l - ACK (Acknowledge For checksum algorithm and individual payloads, please see
§ comOcom - serial port emulator CNCA1 (COM40) s e chaim coutin e
§ comOcom - serial port emulator CNCB1 (COMA1) gl CFG (Config
#§ Intel(R) Active Management Technology - SOL (COM3) :: o :
§ Septentrio Virtual USB COM Port 1 (COM17) NF (informat
tentrio Vidual ISR COM Port 2 (COM18) E-LLA{ ata “og
. - MGA iple A o
USB ST T2 (COM11) < >
& BEMR-+ (COM . @ | X B |5 B
m 7on:znesnzo=Receiver COM port
Open COM11 4& NTRIP client: Not connected U-blox Generation S [~ COM119600  [No file open UBX  [omo3:00 [0413:11 [ 4
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4. RTK configuration on rover

€ RTK (RTKNAVI)
Receiver configuration on u-center. Open message view from View>Message View.
You need to click “send” after change configuration.

P Messages - UBX - CFG (Config) - PRT (Ports) D Messages - UBX - RXM (Receiver Manager) - RAWX (Multi-GNSS Raw Measurement Data)
ESRC (Extemal Source Conf Q) U { - HNR (High Mavigation Rate) ~
Ufin SCEG (Confil AT Ears) -5 'gh Mavigation LB - FixdM [Fraceiver Manager) - RAWX [MUlt-GNSS Faw Measurement Data]
gt pose K3 =
- e Local Time | 2076:348065,338000000  [<]
iotocolin 04145 - UBX+NMEASRTCM3 =l - MG t >3 Assistance)
otocolout  [0+1 - UBKANMEA =] - MON (Monitar) Leap seconds: | 18 WaLID] [¢]  Clock reset [T
- NAV [Nawgatlonj ) 5y Sig... | G..| PseudoFRange[m]| Carier Phase [c.. | Dopple.. | Lol
ssa - RXM (Receiver Manager) Qo LIC. - 3722300080  136B1292391 284 B
JAV avigation - ALM (Almanac) G0z LIC.. - 2234133290 117404505.26 3011.0 g
JAVXS (Navigat pert S neris) GE04 LIC.. - 20273115.92 10BEE2222.96 22a1.8 g
[ 1= | - 202869231 106E09505.60 5370 g
,,,,,, GO5 LIC. - 2352776148 12363923002 3B1ES 6
E20 EIC - 16369556.63 953267543 2852 6
B20 BID1 - 2111483417 10995048379 13843 6
T B30 BID1 - 2129071517 110866337.03 8090 &
; - B3 BIDI - 22459560.90 11695282337 13948 &
- BRGNS Ramicaemenibala) B07 BID1 - 3995788293 207SEO45879 9553 6
" RLTVT [FETOTTT LR Tressae] B29 BID1 - 21662199.02 11280075673 23306 6
.. RTCM (RTCM input status) B27 BID1 - 25144750.43 130935296.26 24568 6
T — ROZ LIOF 168475732.07 98590048.80 1529 6
TX-Ready Feature (>=Fw/7.00) = SFRBX (Subframe Data NG)
[” Enable H
- ietgh 5 ’
A . ' ““
St ] “s Right click -> “Epable
Click-“Send” .| ~

< >

el Ll il I T Enable output of RAWX & SFRBX (UBX-RXM )

Setting to output UBX format (UBX-CFG-PRT)
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4. RTK configuration on rover

¥ RTK (RTKNAVI)
After receiver configuration was completed, save it and disconnect receiver.

o COM11 - u-center 19.08.01

File Edit View Player Receiver Tools Window Help

D&~ Connection > t
Baudrate >
TILLLE IOEEEnsaR
j" X X P NTRIP Server/Caster...
""1a ¥ »” €= v v B
Disconnect N®E S NTRIP Cient..
— i > | 24
e n i Autobauding
‘H ﬂw Ilf 33 = Debug Messages
' Generation »
P essag - -
- fi U?X . Protocol Filter b
Action > Hotstart [
Differential GNSS Interface.., Warmstart _J
v
E : Coldstart
poch detection... ,ﬂ
S . Save Config ]
. Protocol out \ Ll
smming/interierence Vionitor Load Config

Revert Config

|AVS5 (Navigation 5) v Auto Detect

n Expert 5 Get Information
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4. RTK configuration on rover

€ RTK (RTKNAVI)
Open RTKNAVI.

RTELIB v.demos b33a

o

RTKNAVI ver.demos b33a

2000/01/01 00:00:00.0 GPST
- Rover:Base 5Y5 SN
Solution: -
P: 0.000 =
Y: 0.000 =

L: 0.000 m

» Start

¢ Plot

£F Options... Exit

TUMSAT GNSS Lab
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4. RTK configuration on rover

O RTK (RTKNAVI)
. v 5 fi—k (COM & LPT)
Set |nput Stream comOcom - serial port emulator CNCAT (COMA4D)

W
& comOcom - serial port emulator CNCB1 (COM41)

ﬁ Intel(R) Active Management Technelogy - SOL (COM3)
W

L

| & Uuse JUTIL 7/{2 (COM11) |
RTKNAVI verdemos b33a BIEm—F (COM1)

" . Serial Options >
("::::: ‘::_hx“"m. =, L~
30 // T 4 Port COM 11 IR I None w
Solution: — 20 /,”; \\\ Bitrate (bps) | 115200 ~ | Stop Bits 1 hit w
/ '
i Input Streams Y ‘1,\1_, Byte Size 8 bits | Flow Control | Mone o
Input Stream Type Farmat Opt f;fj |:| Output Received Stream to TCP Port
(1) Rower Serial u-blox w I
Ok Cance
(2) Base Station MTRIP Client - I]\ RTCM 3 ~ ]
[1(3) Correction Serial wo || oo ||RTCM : :
Transmit NMEA GPGGA to Base Station NTRIP Client Options X
OFF s || 0,000000000 0.000000000 0.000 IP Caster Host Port
» |153.121.59.53 v [[2101 |
< > L
0 Mountpoint User-1D Password
» siat — ol |C:¥Users¥ds S0e¥Documents¥GNSSLab¥20 19¥R TKcoretirktrev_vs_ASMB_2 [EC127 v |gspase [sesnene |
C:¥sers¥da50e¥Documents¥GNSSLab%¥ 20 19¥R Tk core¥rkirov_vs_ASMEB_2 . .
Select Ntrip mount point
Time |x10 37hit oK Cancel Mtrip... oK, Cancel
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4. RTK configuration on rover

Here the RTK position will be written to the file.
@ RTK (RTKNAVI) Also you can choose other option (TCP, Serial) according

Set output stream & log stream. to your use case
Cutput Streams >
QOutput Stream Type Option Farmat
(4) Solution 1 File | LatfLlonMHeight -
[1(5) Solution 2 Serial Latflon/Meight
Qutput File Paths
1 0000+ E’E |c:¥|_|sers¥ds50e¥Deskmp¥F9P_RTmAu1.pns |
SNR. (dBHz - -
|:| Time-Tag Swap Inty H ? oK Cancel
- {///'—:::: :_h‘h““a'\
v v \\\
4 )
i W,
20 ﬁ \‘\5\\ og Streams X
“ 06D m ‘-; Log Stream Type Opt
f '15\ T xH (6) Rover File Ll [ [ output Event
i
50 \l\ J,fi” (7) Bage Station File w
hE b
4 \\Ex L I [1(8) Correction Serial ]
H“‘*Q:::S::-;’JV i Log File Paths H
C:¥lsers¥da50e¥Deskiop¥rover . ubx
C:¥Users¥das0e¥Desktop¥base, ubx
s [ATmeTag swaptnty[ v |H 2 oK Cancel
@ Mark... & Plot £ Options... Exit
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4. RTK configuration on rover

RTKNAVI ver.2.4.3 b33

€ RTK (RTKNAVI) s omssaro o Jiamm o |-

Set option to calculate RTK. S were ||

2
After option setting, click .
“Start” and then RTK starts. N H
E: 139° 47'32.5982" || 03 04 14 15 22 25 25 25 31 32 02 03 04 12 13 14 22 23 03 05 09 12 14 24 25 26 31 33 01 02 03 07 06 07 09 10 11 16 20 23 28 37 @

He: 59.435m GREIC

14 16 21 25 26 29 31 32 02 03 12 13 14 22 23 03 05 09 12 24 25 31 33 01 02 03 07 01 02 03 04 06 07 09 10 16 19 20 23 27 28

a] (1) COM11 (2) 153
B Stop & Mark... & Plot Options... Exit
[ptions * | Pptions * | Pptions * | Ppticns * | Ppticns
Settingl Setfing? Output Stafistics Positons Files  Misc Settingl Seting2 Output Statistics Posions  Files  Misc Settingl Setfing? Oufput Statistics Posions  Files  Misc Setfingl Setfing? Output StAtstics Posions Files  Misc Setfingl Setfing? Output Statistics Positions  Files  Misc
o ) - : ) Measurement Errors (1-sigma) Raover
Positioning Mode I Integer Ambiguity Res (GPS/GLO/BDS, I Solution Format
g il i g ity Res (GPS/GLOJEDS) el EE e A Code/Carrier-Phase Error Ratio L1/L2 600.0 600.0 Lat{Lon/Height (deg/m)
Frequencies /Filter Type Li{2 v | Forward Min Ratio to Fix Ambiguity 30 Output Header / Output Processing Options | oFF ~ ||oFF Carrier-Phase Error a-+b/sinEl (m) 0.003 0.003 50,000000000 0.000000000 6335367.6285
Elevation Mask (%) / SNR Mask (dbHz 15 i - Time Format / # of Decimals —
o1 (dbHz) Min Confidence | Max FCB to Fix Amb 09939 0.20 / hhimm:ss GPST /|3 Carrier-Phase Error Baseline (m/10km)  [0.000 [[JAntenna Type (= Auto)
Rec Dynamics [ Earth Tides Correction OFF “ || OFF W Min Lock / Elevation (%) to Fix Amb 0 0 Latitude Longitude Format / Field Separator | 44d. ddddddd v Doppler Frequency (H2) Lom 0.0000 ||0.0000 | 0.0000
lonosphere Correcton Cmias V||| Min Fix / Blevation (7 to Hold Amb 10 ¥ Output Single if ol Outage /Max Sl Std (m) |ON v |10 Prcess Noises (1-sigma/sqrt(s) el |
Troposphere Correction Saastamoinen Y[ outage to Reset Amb /5ip Thres (m) ; 005 Datum / Height Wess4 | |Elipsoical v Recelver Accel HorizVertical (m/s2) LOOE+01  [[100E+01 K AATETEIRTETD ©
Satelite Ephemeris/Clock . . , 50,000000000 0000000000 6335367.6285
atelite Ephemeris/Clo Broadeast e Max Age of Diff () / Sync Solution 30.0 OFF v Geoid Model Infema Carter Phase s (cyck) Lo [ antenna Type (% Auta)
y . . B ) ntenna Type (*: Au
satPCV [ |RecPCy [|PhWU []Rej Ed FRAIMFDE [ DBCO Reject Threshold of GDOP/Innov (m) 0.0 0.0 Al Vertcal Tonospheric Delay {m10km) L00E-03 0.0000 |0.0000 [0.0000
Exduded Satelites (+PRN: Induded) | [ v # of AR terf of Fiter ter 1 1 NVEA Interval (5 RMC/GGA, GSA/GSY [0 o Zenith Tropospheric Delay () LOEA Station Positon Fie
Meps 60 [Galleo [£]Qzss []s8AS [7]BeiDou DIRNSSI Baseline Length Constraint () 1,590 0,020 Output Solution Status / Output Debug Trace |OFF «||oFF v Satellte Clock Stability (s/s) |5.UUE-12 | | =
Load Save oK Cancel Load Save oK Cancel Load Save oK Cancel Load Save oK Cancel Load Save oK Cancel
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5. Where can | buy GNSS devices?

| show some shop that you can buy GNSS devices.

& Antenna

Currency:Euro (€) w  Welcome, Signin

Express =

I GNSS antenna

Related Searches:

ha  car antenna

wifi antenna  tv

fmantenna  4gantenna

GNSS OEM

Future World

™ Your cart: 0 Products 0,00 €

~
Related Categories All Categories > "GNSS antenna” (1,424 Results)
Automobiles & Motorcycles > <7
Y Price: T Free Shipping &Up a“ GNSS GPS MODULES RF & GPS ANTENNAS CABLE & CONNECTORS CONNECTIONS BOARDS
GPS Receiver & Antenna
Aerials Sortby: = BestMatch Orders Newest Price $ view: 55
Cellphones & a« RF & GPS Antennas
Communications Antennas GNSS Antenna "‘“":GN'B‘“(“ART)"L INFORMATION RF & GPS Antennas There are 2 products.
4 > Delivery GPS and RF antennas for your projects
View:

Consumer Electronics
TV Antenna s
Antenna > Terms and conditions of use Sortby i ¥
Lights & Lighting
Connectors i @ > About us
View More R F:"f.“:‘..ﬂ'fg&:“mw TOPGNSS Showing 1- 2 of 2 items
GPS+GLONASS Dual mod > Dual-mode GNSS Antenna > Secure payment
GPS+GLONASS Antenna Canbe oL OB toALLED [ 0 ”] GLONASS+GPS GPS+GLONASS m m
Color Name
BEITIAN Antenna TNC GLO GPS RT... BEITIAN Straight-Connector Anten... TOPGNSS Antenna-Receiver Gnss-... USB GPS GLONASS receiver GNSS ... TOPGNSS Gps-Antenna Connector...
Black US $57.20 US $2.20 US $8.55 US $8.40 US $5.25
White Free Shipping Free Shipping Free Shipping Free Shipping Free Shipping PayPal
* s *5 * * *

AliExpress Mobile App

v [ NS Woduis

USB GNSS Receiver

VISA Lo e
~ Skrill _

HIGH PERFORMANCE MULTI

HIGH PERFORMANCE MULTI

- an BAND GNSS ACTIVE QUAD BAND GNSS ACTIVE QUAD
VISAS E D?!”l/”’ - SMA High Performance SMA High Performance
= [ Helical spiral GPS L1/L2, Multiband GNSS Active
8999¢€ 105,99 €

AliExpress Eltehs GNSS OEM Store
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5. Where can | buy GNSS devices?

& Antenna

PRODUCTS ~ BLOG SUPPORT ~ CONTACT ~ SHOP ~ 0,00€

HOME

GNSS antenna L2 All Catq

y category

Categories

ARDUSIMPLE

All Listings ~ Accepts Offers Buy It Now = Condition v | Delivery Options BestMaich v (S

We ship woridwide with DHL from Europe Eb. "Ls all

Accessories

looking for spare parts?

Business & Industrial

21 results for GNSS antenna L2

< Save this search

simpleRTK2B

Antenna for GNSS Multiband with
cable (OEM)

simpleRTK2B-F9H

u-blox GNSS Multiband antenna ANN-

MB-00 (IP67)

Survey GNSS

simpleRTK2Blite

Y

o

antenna

simpleRTK2B - LR Rover IP67

Li ight helical antenna for

multiband GNSS

Ardusimple

Total Stations & Accessories
Price

| Under JPY 8,200

More ¥

Consumer Electronics
Car GPS Antennas
More ¥

Show More *

Condition ~
New 21)
[ used (13)

See all

Price

] under JPY 8,200

[ 4Py 8,200 to JPY 38 350
] over JPY 38,350

I T

Buying Format A

JPY 8,200 to JPY 38,350 Over JPY 38,350

Trimble GA830 GNSS OmniSTAR GPS Beidou GLONASS Galileo L1 L2 L5 MSK RTX
Antenna

New — Open box
JPY 159,999 & Top Rated Seller
or Best Offer From China

Free Internatienal Shipping

Harxon HX-CA7606A GNSS Aviation Antenna GPS L1L2 + GLONASS L1L2 + BDS
B1B2B3
New — Open box

JPY 31,780

or Best Offer
Free International Shipping

From China

SS Lab
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5. Where can | buy GNSS devices?

& Receiver

Il

rtk oem

Express

\[IExpress

Related Categories
Automobiles & Motorcycles
GPS Receiver & Antenna
Toys & Hobbies
Parts & Accessories
Tools
Computer & Office

Color Name
Black
White
Red
Green

Blue

AliExpress Mobile App

eI o AIEXpTE Fep BUyer Protection

T AP ® 7Engen 7 USD

9p

Related Searches: rtkantenna antenagnss | fiir

All Categories > *fop" (3,133 Results)
Price: =

Sortby: Best Match Ord

Newest  Price §

Antenna F9p Modules High-Precisi..  TOPGNSS zed f9p receiver antenn... Receiver Module RTK F9P Antenna ...

US $297.50 US $350
St

Free Shipping

ng: US $2.67

ZED-FIP FIP F9 EVB development board
with USB Serial port Bluetooth RTK high
precision GNSS centimeter positioning

GNSS Antenna

AliExpress(ublox, Trimble, Novatel)

Antenna-Module RTK Nmea 0183 ...

US $612

Free Shipping

‘GNSS Module:GN-801(UART)TTL

Related Searches: rtk | drone rtk nble rtk  gps rtk trimble tk
Related Categories All Categories > "rtk oem" (18 Results)
Automobiles & Motorcycles
Wish L ot Price: - Free Shipping & Up
Sortby: = Best Match Orders Newest Price$

View: gg

Used Trimble OEM BOARD BD970 .. 2pcs suitable for BD982 GNSS RTK ... Trimble OEM BOARD BD982 GNSS,...

US $550 US $300 Us $797
Free Shipping Free Ship Free Shipping
*

View: 88

RTK Receiver Module
BEITIAN HIGH PERFORMANCE RTK ...

Reader Tablette 8inch Fingerprint ...

Receiver RTK F9P Antenna Module ..
US $382.50

Free S

pping

Store Home Products + Sale Items Top Selling New Arrivals Feedback

rement GPS/GLONASS/Galileo/BDs SHz
TOPGNSS

ian US $1,429.80
BN-220 GPS
LI AT
Quantity:
1 + 999 pieces available

Free Shipping
to Japan via AliExpress Standard Shipping v
E C 13-20

60-Day Buyer Protection
Money back guarantee

JINYUSHI Wireless Module Speciality Store

Brand NEW for Novatel OEM729 GNSS receiver RTK high accuracy positioning mea:

PGNSS

TUMSAT GNSS Lab
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5. Where can | buy GNSS devices?

& Receiver

GNSS OEM §

Future World

a GNSS GPS Modules

INFORMATION
> Delivery
> Terms and conditions of use
> Aboutus

> Secure payment

[FEYAEL]
B v e

___ Skrill

VISAS BB AAPID: reusy
SOFORT @paysale

a GNSS GPS MODULES RF & GPS ANTENNAS

GNSS GPS Modules

CABLE & CONNECTORS

GPS GNSS EVAL board for easy start with your GPS projects

Sortby -

Showing 1- 12 of 74 items

ZED-F9H HIGH PRECISION
GNSS INCASE PIN MODULE
ZED-F9H high precision GNSS
InCase PIN module for

174,99 €

Show 12 v perpage

5G NETWORK
SYNCHRONIZATION ZED-
ZED-F9T USB Dongle with
SMA time pulse out, High

21999 €

™ Addto cart

Currency: Euro (€) v  Welcome, Signin

CONNECTIONS BOARDS

3| - |7 | Next>

5G NETWORK
SYNCHRONIZATION ZED-
ZED-FOT InCase PIN high
accuracy timing module

189,99 €

™ Addtocart

™ Your cart: 0 Products 0,00 €

There are 74 products.

. (1]
View: ==

rid  List

SHOW ALL

ZED-F9P RTK INCASE PIN
GNSS RECEIVER BOARD
ZED-F9P High Precision GNSS
receiver InCase PIN

189,99 €

Eltehs GNSS OEM Store (ublox)
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5. Where can | buy GNSS devices?

& Receiver

Products

@blox

HOME

ARDUSIMPLE

Starter kits

PRODUCTS ~ BLOG SUPPORT ~ CONTACT ~ SHOP ~

We ship worldwide with DHL from Europe - )~ -

Py

everything you need to start your project

C099-F9P
application board

simpleRTK2Blite ~ Basic Starter Kit IP67

A
oy

—_—

simpleRTK2B - Starter Kit LR IP67

simpleRTK2B+heading — Basic Starter Kit IP67 simpleRTK2Blite - mPCle Starter Kit IP67

Highlights

e Application board for ZED-F9P

¢ Flexible connectivity options, including Wi-Fi
and Bluetooth

¢ Arduino Mega shield connections for host
expansion

Product variants

included

Ardusimple (ublox)

C099-F9P-0

variants

Starting f 0 EUR
C099-F9P-1

license included
CO099-F9P-2

Support

Beyond

For USA and Canada: HxGN SmartNet trial license

Investors

For Asia and other regions not covered by the other two

For Europe, Russia, and Australia: HxGN SmartNet trial

Q & 4

ublox direct shop

SS Lab
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5. Where can | buy GNSS devices?

& Receiver

septentrio Products - Industries - Insights Company - Jobs Support Contact

-

é SWlft Products  Industries  Store Support  Contact

NAVIGATION

= = S > > mosaic development kit

mosaic development kit Related industries

STORE

Septentrio mosaic™ is Septentrio’s most compact high-precision GPS/GNSS module, delivering
best-in-class centimeter-level positioning performance even in challenging environments. It's a
muiti-band, mult-constellation GPS/GNSS receiver in a low power surface mount module. Itis
designed for mass market applications like robotics and autonomous systems supporting all Piksi Multi Evaluation Kit
current and future GMN55 =atellite signals. Unique built-in for interference
mitigation, ensures the best availability, reliability and precision. 1 = 3 i s g tades :
& ! . tyandp Our Evaluation Kit options differ only in radio frequency. Our 915MHz version is for the US and 2.4GHz version for Europe

Related insights

The development kit offers the possibility to discover and play with the masaic. Create a and other countries that do not allow 915MHz. It is very important to select the correct version; compliance with local

prototype by integrating the masaic dev-kit into your system using any of the of following regulations is your responsibility.
connections: internet, COM ports, USE 2.0, S0 memory card.

Want to be one of the first to discover the many advantages of high-precision

GNSS with the Septentrio mosaic™ dev-kit? ) ] Piksi Multi Evaluation Kit (2,4GHZ)
Fill in your information below. ) i 88
m $ :: :: “ This professional Evaluation Kit contains everything needed for rapid RTK prototyping, testing and evaluation,
3 d (R including: two Piksi Multi L1/L2, G1/G2, B1/B2, E1/E5b and SBAS GNSS Modules, two Evaluation Boards, two
First name * = ) c)c@ high-quality survey-grade GNSS antennas, two high-performance, industrial 2.4 GHz FreeWave® radios with

effective ranges up to 15 kilometers (~10 miles) and cables and accessories to ensure a successful

LW fe) 2
s rame- 20 88 =T
Company name * ‘Il ‘ $2,295.00

Email *

Septentrio direct shop swift direct shop

44

SS Lab




5. Where can | buy GNSS devices?

& Cable & connector

Sell on AliExpress Help. Buyer Protection  [] App ® /English/ USD Q WishList & Account
JX connector 2pcs RF coaxial coax adapter TNC Male Female Jack to SMA Male Plug S
tp traight TNC connector to SMA Connector
Express = cosial cable sma . =
# % & & & 4.9« 39 Reviews 59 orders
Related Searches: smamale rpsma smamalecable rpsmacable rpsma antenna cable 5m
N
Related Categories All Categories > "coxial cable sma” (20,782 Results)
Home Improvement US $2.79 / Iot
Price: E Free Shipping &Up
Connectors
Lights & Lighting Sortby: | Best Match Orders Newest Price $ view: 55 Col6E
Connectors olar:
Cellphones & P, -
Telecommunications E Zi /5
4 W
Communications Antennas > = vz 3
Consumer Electronics w’ | ‘
ew Mor > > uantity:
& b B o
- 7, 4 ; £
@ ¢ & o 1+
BNC
Adapter Free Shipping
sma Male Connector Pigtail Coaxial-Ca. JX Female Connector Pigtail Cable JX Coaxial-Cable Connector Skin-A... RF coaxial cable SMA female to UH Pigtail Cable Connector MMCX SM... to Japan via China Post Ordinary Small Packet Plus v
TNC US $1.57 US $0.88 - 6.98 US $1.99 -4.99 US $1.97 US $1.79
Other Free Shippin; Shipping: US Free Shipping Free Shipping Free Shipping 15-29 (€]
* Sold * 5 * * *

B \ g m i

@ 60-Day Buyer Protection
Money back guarantee

)
o

“3

Nmae o SMAmale

SMA or TNC type connector are major in GNSS.
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6. Moving-base RTK

€ Moving-base RTK (AsteRx-m2a)

Just connect 2 antenna to the receiver,

ASCII output by nmea

“HDT” message.

Bl m2aserial - Attitude View - 5/N 3034498 — O >

View Help

* hizusls

* Metrics
Headine: +224 997 T Heading: +0.250°
Pitch: -0.132° o Pitch: +0.72
Fall: N8 o Rall: N8

Mode: GNS5-based (autc) Fix Ambiguities

4GPGGA, 071402.00,3539.9910977, N, 13547 .5434857,E,2,258,0.6,17.3133,M, 35.:

sEPVIE, T, M, 0.00,N,0.01,KE, D*27

$GPHDT, 225.230,T*31 |
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6. Moving-base RTK

€ Moving-base RTK (F9P)
Hardware configuration.

GNSS GNSS

antenna 1 antenna 2

v v

ublox F9P ublox F9P
(Rover) (Base)
X | < o RX
UART1 RX |« > TX UARTT
GND | > GND

USB iOM port
PC
u-center

5V power
supply

TUMSAT GNSS Lab Y



6. Moving-base RTK

€ Moving-base RTK (F9P)
Base configuration.

D Messages - UBX - CFG (Config) - MSG (Messages)

- DOSC (Disciplined Oscillator) ” .
e e e I1Bk - CFG [Config) - MSGE [Messages)
- EKF (EKF Settings
) ESFGWT (Gyro+Wheeltick)
D Wessages - UBX - CFG (Config) - PRT (Ports) SRC (Exvtermal Souree Confia Message |FS-FE RTCM3.340720 ~|
-0DO (Odometer/Low-Speed COG filter) A . T AR e e

B - CFG [Config) - PRT [Ports) W

... X[ s |2E r DI"I |:|

gement)
etup Target 1 -UARTI =l UART1 v On |1 |
Pratacal in |5-HTCM3 j LUARTZ I fir ||:|
Pratacol out o
rofocol oy y ges LISB r Dn II:I—
B audrak 115200 - mming/Interference Monitor)
alLdrate | J _” SP' I_ Dn II:I—
Datahits |a |
Stophits 1 -] - MAVS (Navigation 5)
Paity None = J:-ul_ : '-l\.'-;._l?E.'—-lel'l :-Z|:.EI'. e
BitOider  [LSB First = - NMVIEA [RMEA Protoco
At UBX-CFG-MSG enable following message to output from used

UART.

RTCM3.3 1077 (GPS)

RTCM3.3 1087 (GLONASS)

RTCM3.3 1097 (Galileo)

RTCM3.3 1127 (BeiDou)

RTCM3.3 4072.0 (For Moving-Base special message)
Set protocol out of used UART to RTCM. Baudrate should be over RTCM3.3 4072.1 (For Moving-Base special message)

115200. (UBX-CFG-PRT)
e




6. Moving-base RTK

€ Moving-base RTK (F9P)
Rover configuration.

D Messages - UBX - NAV (Navigation) - RELPOSMED (Relative Position MED)

- HMR (High Mavigation Rate) A
I".I B - Maw [Mavigation] - RELFOSHED [Relative Position NED]
P Messages - UBX - CFG (Config) - PRT (Ports) ssistance) Fieference Station [D: [0
rnal Seurce Cenfig) ~ B - CFG [Config) - PRT [Parts) GPS Taw:  |351619.600 ls]
Tage - CESAIS e ew Autenomeus St GNSS Fir 0K 2
- ATT (Attitude Solution) . . )
Fratacal in |5-RTCM3 | I L CLOCK (] Differential Solution [
Pratocal oot |D+‘I - UBR+MNMER ﬂ Carrier Range Statuz: |Mot uzed
Baudrate | 115200 | Relative Position Walid [
Relative Position Heading Yalid |
D atabits |a | Relative Position Mormalized [
Stapbits |1 j Moving Baseline [
Parity |None ﬂ Extrapolated Ref. Position [
Bit Order |LSB First j Extrapolated Ref. Obsery. [
. E Relative Pozition and Accuracies
.. POSLLH (Geodetic Position) M |n_uunn [m] |n_uunn [m]
.. PNT (Mavigation PVT Solution)
[ ELPOSNED (Relative Position NED)} | E |0.0000 [m] |0.0000 [r]
[Reset Odometer)
[ |0.0000 0.0000
SAT (Satellite Information) | [m] | [m]
- Length |0.0000 im]  [0.0000 [m]
»SLAS (QZ55 SLAS Status) Heading [0.00000 (] [o.oooog (]
-5C gation Solution)
- STATUS (Mavigation Status)

Set protocol in of used UART to RTCM. Baudrate should be over  Enable RELPOSNED (UBX-NAV)

115200. (UBX-CFG-PRT)
t




6. Moving-base RTK

€ Moving-base RTK (F9P)

ﬂ Messages - UBX - NAV (Navigation) - RELPOSMED (Relative Position NED)

HOR ™ | UBX - N&V Navigation] - RELPOSNED (Relative Position NED)
- | v
B~ MGA (Multiple GNSS Assistance Reference Station [D: IU—
- MON (Monitor)
GPS Tow:
- NAV (Navigation) @ 353183.000 I<]
OPSTATUS (AssistNow Autonemous Status D Chart - [relPosHeading () / UTC (time date)] =c ==
o AR A T IASSITE AURenomens Siats GMES Fi OK : : : : B

Differential Solution

Carrier Range Status:

Relative Position Valid
Relative Pozition Heading % alid

Relative Position Mormalized

Moving Baseline

Extrapolated Ref. Position

TTTITTITITQQ
o
[= 9

Extrapolated Ref. Obsery.

Relative Position and Accuracies

M |D.E?18 [m] |D.D1 an [m]
j---ERELPOSNED[ReIative Position NED)! E |06752 (m] |0.0100 [m]
AT (satelite Information) b e m  [0.0100 mo | U U 0 N N
: : Length (0.9525 [m] |0.0100 [m]
Heading |45.14??1 [] |D.ED155 [°] 0o £ 1.00 El : 00010, n 0.0001 ] v
e AL aviganic S0IUTIon <€ >
STATUS[N.avigation Status) T o a | +| T 4 |yf[relPosHeadine . ||[us ¢ % UTO .. A 16 < [rone <]

Solution is shown in UBX-NAV-RELPOSNED message
There is no ASCII output and UBX format decode is necessary for
application use.
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6. Moving-base RTK

€ Moving-base RTK (RTKNAVI)
Hardware Configuration

GNSS GNSS

antenna 1 antenna 2

v v ' ' ’
reciever reciever2 b,

USB COM port USB [COM port
PC

v v

RTKNAVI
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6. Moving-base RTK

€ Moving-base RTK (RTKNAVI)
Receiver configuration (both receiver).

D Messages - UBX - CFG (Config) - PRT (Ports) B Wessages - UBX - RXM (Receiver Manager) - RAWX (Multi-GNSS Raw Measurement Data)
- UBX " . HNR (High Navigati

- ACK [Acknow

B - CFG [Config) - PRT (Parts) 2

B - A<M [Receiver Manager) - RAW [Muli-GHNSS Raw Measurement Data)

Target 3-UsB -
e | =~ Local Time | 2076:348065.338000000 [5]
Protocoal in |U+1 +8 - UBE+MNMEA+RTCH3 j Leap seconds | 18 [(WaLID) [z] Clock rezet [T
Praotocol out 0+1 - UB*+NMEA, hd . igaticn)
I | J I NAV[NawgatIDn_l ) S Sig.. | G...| PseudoRange [m]| Camier Phase [c... | Dopple... | Locl
- RXM (Receiver Manages) am L. - 3722390080 19561232391 64 6
nfiguration) - ALD ) GO2 LIC. - 2234133280 1174040526 a0110 6
GO4 LIC. - 2007611592 10BEG2222.86 22818 6
GO LIC. - 2028692391 10BEOSE0S60 5370 6
R GOS L1C. - 2IE7TRI 4G 12363923002 WG5S 6
et ) E20 EIC - 18369556 63 WEIETEAI 29E2 6
urce Config) Vode Request) B20 EBID1 - 211483417 10995046379 13843 6
T B30 BIDT - 2129071517 110B66337.03 8090 6
NS (NS Confg) [RAWKC (Vi GNGS Raw Measuremen Dot B BIDI . ends  anmodssre  ams 6
. RO RETITT T, B23 EBID1 - 2BE2199.02 11280075873 23306 6
' B27 EID1 - OE14476043 1309329626 -ME88 6
S ROZ L1OF -4 16475732.07 EI004680 4528 6
Vionmor)
[_:l..

[ Extended T timeout [>=Fw7.00]
Tx-Feady Feature [>=Fw7.00)

[~ Enable
-
peed COG filter) Threshaold |0
gement) FID L :|

jement Setup)

Setting to output UBX format (UBX-CFG-PRT) Enable output of RAWX & SFRBX (UBX-RXM )
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6. Moving-base RTK

Input Stream Type Opt Cmd Format Opt

€ Moving-base RTK (RTKNAVI) dowe o Lo - f Select “Serial” in both

[~ (2) Base Station | Serial sl e ] e || ublox |

RTKNAVI Set up [J(3) Correction Serial || o RTEM2 rover and base and

Transmit NMEA GPGGA to Base Station

OFF ~ | |0.000000000 0.000000000 0.000 fo r m a t is “ U'b I 0 X ” .

Time |x1 0 64bit CK Cancel

Serial Options x | Select COM port

Port Parity None - n u m b e r .
Bitrate (bps) StopBits | 1bit

RTKNAVI ver.2.4.3 b33
2019/10/24 00:57:38.8 GPST [ Magl Ral @'—

w
P aw/Length-Baseline + || Rover:Base SYS SNR (dBHz) N\ Byte Size 8 bits ~ | Flow Control | None ~
GREIC |:| Output Received Stream to TCP Port
I _[)K Cancel
Solution: FIX m Cutpyt Streams o
P: -0.153° Output Stream Type Option Farmat Select output format
Y: 45.233° || 02030405 06 0702 12 17 19 2301 0203 17 18 2404 07 12 19 20 26 33 01 03 07 06 07 08 10 13 16 20 20 30 32 (4) Solution 1 File Ml EM/U-Baseline

[11 H »”
L: 0.955 m GREJC (5) Solution 2 TCP Client | E/M/U-Baseline to E/N/U_Basellne .
o7 7 520 Output Fle Paths If you want to show
40) |C:¥Llsers¥c|6 S0e¥Documents¥GNSSLab¥2019%Ublox¥ 190415_F9P_RTK¥| ...

in RTKPLOT, set one
ClrimeTog swaptnte[ w4 2 [_oc || conce output stream to TCP.

02030405060709 12 171923010203 17 18240407 1219 20 26 330103 0708 10 13 16 19 20 29 30 32 35 TCP Client Options X
o (1) COM5 (2) COM13 a7 Server Address Port
[127.001 [ |
B Stop & Mark... [ & Plot 1 Options... Exit
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6. Moving-base RTK

€ Moving-base RTK (RTKNAVI)

Option conflguratlon « “Fix and Hold” is recommended in “Integer Ambiguity

”» .
Res” setting.
2019/10/24 00:57:38.8 GPST I | MNC~N-N oL . M
e « If 2 antenna relative length is not changed, set
— B 71 H H »
il 1 it Bl Baseline Length Constraint” is better.
- m 30| n
s:uuon li);;: -‘ —‘ H i (I n p u t V a I u e IS
Y: 45.233 ° || 02030405 060709 12 17 010203 17 18 24 04 0708 1 b
length between 2 antenna [m]/length error level[m])
Age 26 m - i B o [ ] [] [
H - H f w « Without highlighted in red are default values.
0203 04C ]H 1 10 16 1 5
m Stop & Mark... Qptions... Exit
Options > Options >
Settingl Setting? Output Statistics Positions Files  Misc Settingl Setting2 Dutput Statistics Positons  Files  Misc Settingl Setting? OQutput Statisics Positions  Files  Misc
L - o - Measurement Errars {1-siama)
Positioning Mode Maoving-Base ~ II Integer Ambiguity Res (GPS/GLO,/BDS) I Fixand ~ | OFF ~ | ON Code/Carrier-Phase Error Ratio L1/L2 300 300
Frequencies / Filter Type ,.M-VJFDMEM Min Ratio to Fix Ambiguity |3-'J Carrier-Phase Error a-+b/singl (m) 0.003 0.003
Elevation Mask: (%) / SR Mask (dbriz) 15 hd Min Confidence / Max FCB to Fix Amb 0.9399 0.20 Carrier-Phase ErrorBaseline (m/10km)  [0.000
Rec Dynamics { Earth Tides Correction OFF ~ ||OFF ~ Min Lack / Elevation (%) to Fix Amb o o Doppler Frequency (Hz) L.000
TLonosphere Correction Broadcast ~ Min Fix / Elevation (=) to Hold Amb I 10 40 Process Noises (1-sigma/sart(s))
Troposphere Correction Saastamoinen - Outage to Reset Amb / Slip Thres (m) - 0.050 Receiver Accel Horiz/Vertical (mys2) 1.00E+01 || 1.00E+01
Satelite Ephemeris/Clock Broadcast ~ Max Age of Diff (5) / Sync Solution 0.0 p— > Carrier-Phase Bias {cyde) 1.00E-04
satPCV [ |RecPCv | |Phwu [ |RejEd [JRAIMFDE | |DBCorr Reject Threshold of GDOP/Tnnov (m) 0.0 0.0 Vertical lonospheric Delay {m/10km) 1.00E-03
Excluded Satelites (+PRMN: Incuded) | | Max # of AR Tter[# of Filter Tter 1 1 Zenith Tropospheric Delay (m) 1.00E-04
| &Ps (6o [Acalles [Flgzss []seas BeiDouID IRNSS | [] Baseline Length Constraint {m) [0.95 0.05 satellite Clock Stability (s/s) |5.00E-12
Load Save oK Cancel Load Save oK Cancel Load Save oK Cancel
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6. Moving-base RTK

€ Moving-base RTK (RTKNAVI)
Change shown format type by this button.
ENU or PYL

RTKMNAVI ver.24.3 b31

2019/12/31 07:07:08.0 GPST | ! | marsE-00000 o | L
# Pitch/Yaw/Length-Baseline |7 Rover:Base SMR (dBHz) - = || Baseline - -
| GREJC
50
1 1 1 |2
30
Solution: FIX 2
P -0.670°
Y: 41.342 ° 03 10 12 14 16 22 24 25 26 29 31 32 03 04 05 13 14 15 22 23 01 04 13 15 19 20 21 27 01 02 03 07 06 07 09 10 11 16 24 25 '\-‘-,'! 26.707 m JI’—:
GREJIC |
L: 26.700 m 5{
E: 3.3353\?(:_‘3.3;7'?':_3.21.-_ m Fl _ _ 5 7 i
Age-010sRatio: 4.5 =5at:16 - - R - 7
_ M m _ M _ i
. om m - s
40 ////./
e Sy R
= = =t
30
20
012 14 22 25 26 29 31 32 03 05 13 14 15 22 23 01 04 13 15 19 21 27 01 02 03 07 01 02 03 04 06 07 09 10 11 12 16 23 24 25 i 41.3° P:-0.7°
ul (1) rtk2go.com/ECI71 (2) 153.121.59.53/ECIZ7 Ta
B Stop & Mark... & Blot 1+ Options... Exit
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6. Moving-base RTK

®RTKNAVI PLOT configuration

] ¥2 CONNECT 127.0.0.1:1111 - O
File Edit View Windows Help I File Edit View Windows Help
w1 |2 GndTrk v||AlL ~|H » F @ 4+ |« P & BH » <€ LR R - L= |12 POSltIOV AL v v e T @& e 9 (1 127.0.0.1 X
N E-W (m) (
1.0 0.70
i . 7] »” et ke Mnmvtant e )
Click “Connect button
. . 0.65
& = after input setting.
o® Rover antenna NS ()
position o
0.4 " “ NP
0.65
0.2
0.05) yp {m)
Base antenna
-0.8 -0.6 -0.4 -0.2 Dﬁositiaﬁ 0.6 0.8 1.0 1.2
10,00 ekl et A NN i iy i
0.2
20 em
E—— .05

01:25:00 01:29:30 01:30:00 01:30:30 01:31:00

1.4
[R]2019/10/24 01:30:04.40 GPST : E= 0.6744m N= 0.6703m U= 0.0010m Q=1:FIX

[1]2019/10/24 01:25:16.60 GPST : B=0.954m D= 45.07% 0.45% Q=1:FIX

s s Im Open another RTKPLOT.
R Select TCP server from File>Connection

Setting and select port which defined in
RTKNAVI output stream.
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ww sss8.58 GPST | ddd.ddddddd e

Timeout/Re-connect Intvl {ms) ICI 10000

oK Cancel




7. Useful web sites

@ Useful web sites for your RTK experiment

* https://www.ardusimple.com/blog/

* http://rtkexplorer.com/how-to/posts-getting-started/

 http://www.denshi.e.kaiyodai.ac.jp/gnss tutor/base station.html

 https://home.csis.u-tokyo.ac.jp/~dinesh/
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