Introduction to RTK

Training on GNSS, 8 JAN 2020
11:00- 12:00

Tokyo University of Marine Science and Technology
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What is RTK

RTKapplications

How to build RTK environment
RTK configuration on rover
Where can | buy GNSS devices?
Moving-base RTK
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1. What 1Is RTK

B rzaserial - Attitude View - S/N 3034498 — O x

| f oOoOBase stat iMovning-bassRTK ot f i X €ver uep

* izusls

You can get precise relative position, angle between 2 antenna.

alede,
S S
+isle, %’0
% N4
3
&g

* hetrics
Phase Difference o\ Heading: +224 897 o Headine: +01 2607
~ RTCM data from Moving  Pitch -0.132 o Pitch: +0722°
i Foll N/ o Foll N/ &

Mode: GNSS-based (auto) Fix Ambiguities

)
Fugu"" Base”_neveCt(_)r_ 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
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2. RTK applications
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The 3D design data of the job site is being loaded on to the machine control system.
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INDUSTRY, INNDVATION 1 CLIMATE
AND INFRASTRUCTURE
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2. RTK applications
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2. RTK applications

E Maritime

Movingbase

Cable length(depthx2~-3)

A

Transponder,

Movingbase
RTK

Drilling, Maritime construction
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2. RTK applications

More
precise map
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(.1 Base station location
is known accurately

GNSS
Satellites

P

Base station receives GNSS signals,

calculates pseudorangers to satellites,

then determines range errors

2ew

HORIZONTAL
POSITIONING
ACCURACY

Base staton transmits .
ranco to .0 The Delair UX11 receives GNSS signals, calculates

pseudoranges, then applies range corrections.
RTK Drone

Corrected ranges are used to determine position.

— | Dlstrlbuted type :
o Ground Control Point =
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3. How to build RTK environment

E Base station overview
| explain the most ¢ o mNiopns ebrrvoeardéc.ast way using 0

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

Antenna
PC Internet
Ntrip :
Receiver *| caster > Ntrip
server
software
|

Rover (User)
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3. How to build RTK environment

E Base station antenna

Install antenna in open sky & static environment.

Japanese government base station Our University base station

TUMSAT GNSS Lab

Temporary base station
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3. How to build RTK environment

E Base station antenna

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

A Antenna Type

Patch antenna Patch antenna

with ground plane Helical without ground plane

Choke ring

Good performance but High cost

TUMSAT GNSS Lab 13




3. How to build RTK environment .

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

A Frequency

BENEFITS

+ Choke ring antenna functionality
without the size and weight

Galileo Galileo Galileo Galileo
ESa ESb E6 E1 + Reduces equipment costs and need
for future redesign

+ High quality measurements and
stable phase center for precision
applications

FEATURES Check datasheet

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

+ GPS+GLONASS+BeiDou+Galileo
signal reception

T Excellent mUlEIPBE" rejechon

+ 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] S t E; g; 85 8 % 8 E E 3 E antennas, visit www.novatel.com/antennas
L ™ o o NN o ™ n o 0 0w ©
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3. How to build RTK environment

E Base station receiver selection

RTCM Rev3 Common Message Types

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

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

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
A Receiver manufacturer format 1012 Extended L1&L2 GLONASS RTK Observables, the other main msg X
Blnal’y 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

E Base station receiver selection

A Low cost
receivers are

now available!

By

-’:-' septentrio’ NetR9
AsteRx-SB

OEM7

‘a .
- septentrio

AsteRx-m2a

O Eatt=t Delta3

\Y// ALLYSTAR

HD9300
r.
@blox ~

Piksi Multi

Survey grade but

Supported Signal Number

v

40 160 640 2560 10240
Value[S}
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3. How to build RTK environment

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

Here | will show example using u-blox FOP andSeptentrio AtseRxm?2a

TUMSAT GNSS Lab
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3. How to build RTK environment

E Base stationantenna 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 (Pe$trocess
Kinematic).
)
]
Free RTK base stations.
-1GS station http://www.igs.org/network B
datalink : ftp ://cddis.qgsfc.nasa.qov/gnss/data/daily 60km distance

-Local CORSttps:// www.chcthailand.com/cors-picture

Nearest base
station

Your base station Rinex data

PPK by
RTKLIB

TUMSAT GNSS Lab 18
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3. How to build RTK environment

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

5pp IGS product

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

- - .Sp3 & .clk data
"N T

Free PPP service v

- RTKLIB with IGS product fip:/mww.rtiib.com ) Receiver . PPP by

e Rinexdata| RTKLIB/Net_Diff
- Net_Diff with IGS product (hitps:ithub.comrvizezhang/net_ifr )

- Trimble RTX 6‘ttps://www.trimblertx.com/UDIoadForm.aSDx)

or
- CS RSP P P(https:// webapp.geod.nrcan.gc.ca/geod/tools-outils/ppp.php )

- MADOCA-PPP

Submit Rinex data

PPP by
RTKLIB/NetDiff

IGS pI‘OdUCt: (http://mqex.iqs.orq/IGS MGEX Products.pha
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3. How to build RTK environment

E Base station antennaposition &:Trimble.
Post-Processing Service Based on RTX Technology

Sample of PPP solution

Contributar; E161064@edu. kaivodai.ac.jp
Referenca Name: 5301K561652019110300000.702
Upload Date: 11/05/2019 09:32:44 UTC
Report Time Frame:
X S Time: i - 00: m
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: TRMS5971.00 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: MORVELSG
0.2 Processing Interval: 10s
0.2 N5 (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 G21 G22 G23 G24 G25 G26 G27 G28 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
Q755 101302 103
Galibeo: E01 E02 EOZ EO4 EO5 EO7 EOB EO9 E12 E13 E15 E19 E21 F24 E26 E27 E30 E31
E33 E36
0.0 BeiDou: €06 C07 CO8 €09 C10 C11 C12 C13 C14
Processing Results
0.2 ITRF2014 at Epoch 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
Y 3348992800 m 0.006 m Y 3348992.726 m 0.006 m
z 3I698212.544 m 0.006 m GSE212 A0S o0 Looe o
. Latitude 35% 39° 58.83700" M 0.003m Latitude 35% 39' 58.63146" N 0.003 m
Net lef+ MG EX 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: 11/05/2019 03:38:09 UTC

. y . » Trimble RTX service
Use this position as your base station position.




3. How to build RTK environment

E Base station antennaposition
Unless there is aspecialreason] donot rte gseoptma sudey position or SPP average
position for the base station position.

i | o o s, i
= =k m MU, mus . m
Traditional optical survey - 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
=¥ o STD-E: 0.0062m N: 0.0054m U: 0.0108m
ﬁ = RMS=E:;0.1542m iz 0:4502m U: 2.3281m 2D: 0.9517m
1 =
In‘l m —1 0
El £ L]
o
CS -
Bias'of SPP
Ty}
=
o
5
n
—
30 cm
25 20 45 4.0 05 00 05 1.0 15 20 25
[1]2018/12/15 04:35:18 UTC-12/17 07:28:07 UTC : N=183158 B=0.0km Q= +

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

E Get Ntrip server
A 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 A B KG

streams for others to use with their NTRIP Clients. It is built using the same Pro edition of the https://igs.bka.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:/Aww.rtk2go.com/

TUMSAT GNSS Lab 22
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3. How to build RTK environment

E Push out data to Ntrip server
A RTKLIB STRSVR (Free)

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

Stream Type Opt Cmd Conv Bytes
(0} Input | Seril ~

MNTRIP Server Options
(1) Output | NTRIP Server v El NTRIP Caster Host Port

‘rtkzgu.cum v u 2101
(2} Qutput b

Mountpoint Passwaord

(3} Qutput ~

\ ECITO | cssssses

String

\ GPS+GLO+BDS

£+ Options... i Mtrip...

TUMSAT GNSS Lab
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3. How to build RTK environment

E Push out data to Ntrip server

A SN|P (the iS Fre§3 https://www.use -snip.com/pricing/ Ntrip
server

[
»

Receiver

4% SNIP the simple NTRIP Caster (wLITE2.12) — O x +*

File Edit Setup Reports Misc Help

Caster Serial Relz: Pushed-Tn Pushed-Out Raw Caster Serial Relay Pushed-In Pushed-Out Rawe
/ Statue \ and Cliemts\/ Streams \/ Streams \/ Streams \/ Streams \/ TCP/P \/ NEBVES‘\ / et \/ and Clients\/ Streams Streams Streams Streams TCRAP REETCRE

Caster Entry
MountPt ECIT . Target ECIT .
MountPt: EGJT1 Output as an
COM comz21 City: TOKYO, JPN Serial — a7 e
. . Dafa Format: RTCM 3 BASE Stations arar
Uprime 305 et Serial port input [Pustr-cut]
: +GLO+
p p ABDBA0ZS [ Auto Start Connected dle )
Input 62.85 KB . Lat/lon: 35 136 [ Show Gonnection
Misc: a
: from the receiver e nous — Do
Output D Bytes l Add Stream... Status Report
Connections 0/0
Logged 0 Bytes St £dd Mew Stream Stream List EGJT1 = Sart Show Logs
Output 0 Bytes MNew MaountPt MName |[ECJ71 ;
Clients 0/0 Show RTOM Viewer List MountPts P B RTK 2 GO List MountPts
Remote Host RTKZ2z0.com
Remote Port 2101
i Filter itrd Auto

E E m E!t:r Types o | Streams Log Threshold gn?ﬂﬁ ] w?arpd ] g::; m ﬂ E g 3 a E O leg Types | | Streams o Log Thi Format [J Use NTRIP Revz Ep O Save B ﬂ ﬁ . g

RTOMS Type 1077 268 bytes), the 69th message of this type found so far ~ RTCMI Twpe 1077 (260 bytes), the 111st messags of tig o=r -

RTCM3 Type 1087 (176 bytes), the 70th message of this type found so far RTCM3 Type 1087 (176 bytes), the 112nd message of thi JS——

RTGMS3 Type 1097 (176 tytes), the 70th message of this type found sa far RTCMS Type 1087 (176 bytes), the 112nd message of thi

RTCMS Type 1117 (132 bytes), the 70th message of this type found sa far RTCMS Type 1117 (132 bytes), the 112nd message of thi _

RTCM3 Type 1127 (416 bytes), the 70th messaze of this type found so far RTCMS Type 1127 (416 bytes), the 112nd messaze of thi Cancel

RTCM3 Type 1013 (055 bytes), the Tth messaze of this type found so far.

[ECJ71] MountPt EGJ71 [S000], 5 RTCMS messages decoded, of 709 =0 far
[EGJ71]: MountPt ECJ71 [2000], 5 RTCMS messages decoded, of 467 so far RTCM3 Type 1077 (268 bytes), the 112nd messagze of this type found sa far.
RTCM3 Type 1077 (268 bytes). the 70th messaze of this type found so far RTCMS3 Type 1087 (176 bytes), the 113rd rnessage of this type found o far.
RTCM3 Type 1087 (176 bytes), the 715t message of this type found sa far. RTCMZ Tvpe 1007 (176 bytes]. the 113rd messazs of this tupe found so far. P u S h o ut d ata to
RTCM3 Type 1097 (176 bytes), the 71zt message of this type found so far. RTCOMZ Type 1117 (132 bytes), the 113rd messaze of this type fourd o far.
RTCM3 Type 1117 (132 bytes), the 1zt message of this type found so far. RTCMS Type 1127 (416 bytes), the 113rd messags of this type found s far.

RTCM3 Type 1127 (416 bytes), the T1st message of this typs found so far. H
[EGUT1] MountPt EGJ71 [S000), & RTCME messages decoded, of 716 2o far. yo ur mou nt p Ol nt

[EGJ71]: MourtPt EGJ71 [2000], 5 RTCMS messages decoded, of 462 o far RTCME Type 1077 (268 bytes), the 113rd message of this type found o far.
RTCM3 Type 1077 (268 bytes), the T1st message of this typs found so far. RTCMS Type 1087 (176 bytes), the 114th message of this typs found so far
RTCM3 Type 1087 (176 bytes), the 72nd message of this type found so far. RTCMS Type 1097 (176 bytes), the 114th message of this type found so far

E
RTCM3 Type 1087 (176 bytes), the 72nd messags of this type found so far. RTCMS Type 1117 (132 bytes), the 114th message of this type found so far
RTCOMS Type 1117 (132 bytes), the 72nd messaze of this type found s far RTCMZ Tvpe 1127 (416 bytes], the 114th message of this type found eo far
RTOMS Type 1127 (416 bytes), the 72nd messaze of this type found s far - RTCMZ Type 1033 (068 bytes), the 12th message of this type found so far. -

Il 3
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3. How to build RTK environment

E Push out data to Ntrip server
You can check your Mount Point from ONTRIP Br

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 RTCM 3.1 1004{1),1006{10),1008({10), 1012(1), 1033(10),409:

ESCADERA_NTRIP  San Diego, Calif. RTCM 3.2 1006{10),1008(10), 1013(45), 1033(10),1075(1), 10¢

F9PFB Waldshut-Tiengen RTCM 3.2 1005{1),1074{1), 1084(1), 1094{1),1230{1)

F9P-tomi Meunfarn RTCM 3.2 1005{1), 1074{1), 1084(1), 1094{1),1230{1)

FRAS6141PIKSI MOUSTOIR-AC RTCM 3.2 1006{1),1008{1), 1033(1), 1075{1), 1085{1), 1095({1)

FUSOU FUSO RTCM 3.2 1005(1),1074{1), 1084{1), 1094({1), 1124{1),1230(1)

geosense_fap Is near: Tokyo, Tokyo uBlox

gitt Chihuahua RTCM 3.3 1006(10),1033(13), 1074({1), 1084(1), 1094{1), 1104 v

£ >

men e s e aFat a e E

source table received
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4. RTK configuration on rover

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

IR,
R

Patch antenna Patch antenna

with ground plane Helical without ground plane

Choke ring

High performance

Portable and low cost
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4. RTK configuration on rover

E RTK Geptentrio with PC)

& Select base station Input to COM17 port
Connection 1 Cionnection 2
. v __Disconnec:t MTRIF Client __D mEEE: Syt
g EH @ & " © 1-H & o 165,121 BOE3/EC )27 COM17-115200~8-Nane—1-0ff
H H H = A 2 Show Data Show Data
UseNtripcl i ent functi ¢-mRwwpf O0Dat a i nko
- k= [RAez]0: O Os O nk~[=0 ]2 Os O« Os O
X -
i nRX-ﬁDOISj osition - [Belooity GeA— 1 2 [J2 [OJ¢ O5 O6 aeA— 1 2 O OO¢ O5 O
Geadetic . @ _N 35‘, 39I59.4325DN I +0.005m |Send every 10th received GGA 25 | |Send every 10'th received GGA 3 |
Baze station A 1139 473250835 o83 +0.006m
h +50444m ou +0.015m [ Gonnect Script: [ Gonnect Script:
) [ |5end every 100 <. 3 [ |5end every 1.00 2. 5
https:// www.septentrio.com/en/products/software/rxtools v Satellite Status . ]
[ Glase Script: [ Glose Script:
GPS  GLOMASS  Galleo  BeiDou  SBAS  QZS5  IRNSS  [-Band [ Loe File: [ Loe File:
Downloand link P al an | | |
. . BH | EE | (MM | | | B | (BH | | B6 | B6 | (@6 | 0B | (B6 | | EA
https://www.septentrio.com/en/support/software/rxtools
Gl Gl6 Ga2 Connected to 153.1215953 Connected to GOM17 0 11714 kBps
BE | BE | BE | |PH | BH | (BH | | B6 | B6 | (65| | MR | 66 | | B6
Connection 4 Connection §
G25 | |G26 G29 Gal| |Ga2
H |8 |E ] |E) |HB|E| 8] 3, Conneat TGR/IP Glient Gonnect TGPAP Glient
localhozt:28784 localhoszt: 28784
Search: Main 4 1G OR 2E 00 1S 0J  Track: Main 36 10G 9R BE GG 35 0J Shaw Data Show Data
Auxl 142G SR 7E 0C 05 0J Auxl O 0G OR OE 0G 05 0J ) )
Sync: Man 0 O0G OR OE OC 05 0J PWT Main 14 6G 5R OE 3G 05 0J tik— [J1 02 [e (14 05 [ tik > [0 2 D& T4 005 [
fuxl 6 3G OR 3E 0C 03 0J fuxl 0 0G OR O0E 0C 05 0J ga— 11 2 Ol 4 15 s gae— 11 2 Ol OO¢ /5 (s
¥ Receiver Status |Send every 10th received GGA 2 | |Send every 10'th received GGA |2 |
Time RuClock DiCp PL RAIM PYT Status Att [ Gonnect Seript: [ Gomnect Script:
GNSS time frame FDOP: 203 I Mode:  RTK Fixed (0) I [ [Send every 100s. |2 O [Send every 100, |2
A 20-12-2019 TOOF: 137 System:  GPa+GLONAGS+BeiDau [ Close Script: [ Clase Script
07:20:42.000 HDOF: 088 Infa: CE _ _
+185 offset to UTG WDOP: 185 Gorr fiee: 100s [] Lee Fie: [ Lee File:
@ SBF @ Status @ DiffCor @ ExEvent @ ExSensor ¥4+ AES _
_ . y L Press Connect.. 140 00400 kBps Press Connect.. Y0 00400 kBps
combcom - serial port emulator CNCAT (COMAD) TR A IR T

comOcom - serial port emulator CNCB1 (COM41)
Intel(R) Active Management Technology - SOL (COM3)
Septentric Virtual USB COM Port 1 (COMIT)
Septentric Virtual USB COM Port 2 (COM1E)

W
=] Em—r (COMT)
[l w72k zmishmis Tt Titda 2 COM pOl’t

v @ T—h(COM & LPT) | | |

W
W
W



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

4. RTK configuration on rover

E RTK Beptentrio with smartphone)

Android app that supports septentrio receiver. CORRECTIONS CoLLECTOR
PinPoint-GIS
o I;:m..‘...., Productivity s
/ [ Ade to wishist 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

E RTK (iblox with PC)

Use Ntrip client setting in u-center.

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

NTRIP client setting
Receiver>NTRIP Client

Selectmount point and
click 0O0OK©OG.

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

E RTK (iblox with smartphone)

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

35.666515139.792396

Android app of Ntrip client.

03:33

Lefebure NTRIP Client

Lefebure Design Business kk khd 180 &

03:33:57 Fix
Logging pau

offers in-app purchases

E] Add to Wishlist

https://play.google.com/store/apps/details?id=com.lefebure.ntripclient&hl=en L —— _ P
CM correction data

You need to setup u b | dJARTsport that connect with RTK Solution (NMEA) \\\ /

Bluetooth module T %m«\ | Bluetooth

Input : RTCM

Target T UARTT v

Prolacolin  [5-RTCM3 =

OUtpUt . NMEA Pratcol ot [047 - UBANME |
. Baudiate [115200 |

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

Paily [Wane =l

BitOider  [L3B Frst |

RINV (Remate Invent orl
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https://play.google.com/store/apps/details?id=com.lefebure.ntripclient&hl=en

4. RTK configuration on rover

E RTK (RTKNAVI)

: - : RTCM 3
Real time RTK engine that supports many receivers.
T RTKNAQ\J/I f " y houl d NovAtel OEMS
o use , Il rst you shou S € !|romMay rto
oraw dataodo means binary obser va|yhlox age |
RTKNAVI decodes this oraw dat ao l5wftMavigaon5BL | at e
Hemisphere
. . SkyTra
Here, | show the example using ublox receiver. G.‘,ﬂ 10 ]
RTKMAWI ver.2.4.3 b33 ?. -I a I.III a Ij
i T o emr JMVS BINR
(e 4 BIMEX
I T O s
E e | H A - + Septentrio
CMR/CMR. +
RN 17 ESs
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4. RTK configuration on rover

E RTK (RTKNAVYI
Receiver configuration on u-center.

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

. — 'r‘ - = 3 . .
on TIRAANF=Ty=- D M
evice Vianager © COM11 - wcenter 1906 ~ o x
IrAF  @iEA) E|]FM ALTH) File Edit View Playey/ Recever Tools Window Help
s | = He m B =
: T [ =
Q@.ﬁ EO-A-E-M- B0 aimEEOR@ S
& DVD/CD-ROM K547 o &~
= B FO A 5=
= WSDEIRITONRAY Disconnect Crl-o0 |
+*_= MATE it
d 1-FADANBIUEN Select gort
® niz = COM3 e
= £--F + comm ctn = [
B JvFa-4- el " uBx s
. e . by - = com17 Cti-17
i OV EFA. B&MY-4L 2UHD-5- COM40 Ctr-40 e UEX
smm =T bl binary protocol (UBX)
Em 227L T4 2 COM41 Ctrl-a1
P o u-blok AG
l JIRIIF j—.,q A Metwork connection ¥
= AT £547 e blox
W 7274 PHTS- Sensor A
iF ®ok7-7 FHTH- bz il ) S
Vil :J-¥:) "’}"‘;-:'I_-:;, :T:quj' GN\.’TE (Course Qs Sroundtand Eround The UBX protocal is a binaty protocol with lithe endian byte se
Ir-LIIT E: 1 prolocel w an byte sex
i ATl e e T SRS S SIS Each LUBX message stats with a two byte start code [1x85
= TUy— B GxZDA (Time & Dat 0452). This is followed by & onebyte class code (which
i 1. PUE indicates the class of the message) and & one-byte D code for
n 70 t;,-j. ) Unkne this class
- = =", > Custom The st bveo bytes [tle endian] give the length of the
E R=-FTN 754 R e payload. The payload is then transmitted with the number of
- o ) . 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.
= - = i B ACK (Acknowledge For checksum algorithm and individual payloads, please see
§ comcom serial port emulator CNCA1 (COM40) D (GPS Pt e,
§ comOcom - serial port emulator CNCB1 (COMA1) g1 CFG (Config
f Intel(R) Active Management Technolagy - 50L (COM3) :: .
§ Septentrio Virtual USB COM Port 1 (COM17) NF (informat
tentno YWidal ISR COR Pad 2 (COM 6] B LU (Lata Logge
- B MGA tiple GNSS Assistance -
USB ST T2 (COM11) | < >
& BEMR-+ (COM . & | X B <% G
& sznsnesc~Regeliver COM port
Open COM11 4& NTRIP client: Not connected U-blox Generation 9 |+ COM119500 | No file open UBX  Jomo3:00 [o4:13:11 [ 4
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4. RTK configuration on rover

E RTK (RTKNAVYI
Receiver configuration on u-center. Open message view from View>Message View.
You need to click o0sendo6 after change configur

P Messages - UBX - CFG (Config) - PRT (Ports) D Messages - UBX - RXM (Receiver Manager) - RAWX (Multi-GNSS Raw Measurement Data)
ternal Sot ~onf -~ I ] . HR M e -
LS CGiConhol SERTIFoss) & LB - FixdM [Fraceiver Manager) - RAWX [MUlt-GNSS Faw Measurement Data]
anget pose K3 =-
e o fiinr Local Time | 2076:348055.398000000 [¢]
iotocolin 04145 - UBX+NMEASRTCM3 =l - MG >3 Assistance
) e ]0¢1-UB>’.¢NMEA =] - MON ( Leap seconds| 18 [WaLIlD) [s]  Clock reset [T
T []--:;;[zawgatlor\:_l ) 5y Sig.. | G..| PseudoRange[m]| Carier Phase [c.. | Dopple.. | Lol
- RXM (Receiver Manager) oot LIC. - 722390080 19561292391 84 B
IAVS (Navigation .. ALM (Almanac GOZ2 LIC. - 22341332.90 11740450526 30110 &
IAVXS (Navigation Expert GO4 LIC. - 20278115.92 10656222286 2281.8 &
GO9 LIC.. - 20286923.31 10660850560 5370 6
,,,,,, GOS LIC.. - 23527761.48 12363923002 36165 6
E20  EIC - 15369556.63 9653267543 2852 B
. : B20 BID1 - 2111483417 10995048379 13843 6
YT T B30 BID1 - 2129071517 110866337.03 8090 &
; - B3 BID1 - 2245955090 11695262337 13948 6
- BRGNS Ramicaemenibala) E07 BIDI - 3995765293 207SE045879 G559 6
i " RLTOT TRETCTTT LR Toresse] B29 BID1 - 21662199.02 11280075873 23306 6
.. RTCM (RTCM input status B27 BID1 - 2514475043 13093529626 24588 6
[ Exterded T timaout b=FW7.00) — ROz L1OF -4 16847573207 9959004850 1529 6
TX-Ready Feature (>=FW7.00) - SFRBX (Subframe Data NG)
[™ Enable wch s
: A ight click
- e -
Threshold ( - ng t C IC
PIO 0
< >
@ ><|fé'§Send |,%°on AR RS- R
— Enable output of RAWX& SFRBX (UBXRXM )

Setting to output UBX format (UBXCFGPRT)
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4. RTK configuration on rover

E RTK (RTKNAVYI
After receiver configuration was completed, save it and disconnect receiver.

@ COM11 - u-center 19.08.01

File Edit View Player Receiver Tools Window Help

> Connection >
D=~ g ‘L
audrate >
2@ EBEME jImEEaNE S
j" SR A NTRIP Server/Caster... i
D= v L AN g
botinila NTRIP Client...
. I b (4
bt ) ¥ Autobauding
Il o 33 & Debug Messages
p Generation »
Messag#; péx- 5k Protocol Filter b
Action > Hotstart [
Differential GNSS Interface.., Warmstart _J
v
. Coldstart
Epoch detection... ; ,:_]
S | Save Config !
Protocol out :_l
Load Config

Revert Config

IAVS (Naviaation 5) v Auto Detect

Get Information
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4. RTK configuration on rover

E RTK (RTKNAVYI
Open RTKNAVI.

RTELIB v.demos b33a

B o

pei WOl jou 4oi
nER2ERSE

=

RTKNAVI ver.demos b33a

S
- A
Y
3,

T 20 %f \\\\
P: 0.000 ° fi |
Y: 0.000 © ‘ 0.000

I

L: 0.000 m

P Start @ Mark... & Plot £F Options...
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4. RTK configuration on

E RTK (RTKNAVYI
Setinput stream.

RTKNAVI ver.demos b33a

Selution:

W Start

& Mark...

S el

v | M-k (COM & LPT)
i comicom - serial port emulator CNCA1 (COM40)
& comOcom - serial port emulator CNCB1 (COM41)
ﬁ Intel(R) Active Management Technelogy - SOL (COM3)
| & Uuse JUTIL 7/{2 (COM11) |
W EEm-F(CoM)
" Serial Options >
("::::: _:_hx““'m.'\ L~
30 // T 4 Port COM 11 IR I None w
. /”H oy Bitrate (bps) (115200  ~| StopBits | 1bit v
; '
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 o || u-blox w I
0K Cance
(2) Base Station MTRIP Client - I]\ RTCM 3 ~ ]
[1(3) Correction Serial RTCM : :
Transmit NMEA GPGGA to Base Station NTRIP Client Options x
OFF 0.000000000 0.000000000 0,000 IP Caster Host Part
» |153.121.59.53 v [[2101 |
Mountpoint User-1D Password
C:¥Users¥ds 50e¥Doruments¥GNSSLab¥ 20 19¥A TKcore¥rkircy_vs_ASMB_2 [EC127 v | gspase [seesees |
C:¥sers¥da50e¥Documents¥GNSSLab%¥ 20 19¥R Tk core¥rkirov_vs_ASMEB_2 . .
SelectNtrip mount point
Time |x10 37hit oK Cancel Nitrip.. oK, Cancel
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4. RTK configuration on rover

E RTK (RTKNAVl) Here the RTK position will be written to the file.
Also you can choose other option (TCP, Serialdccording
Setoutput 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
L |O00- E’E |Cr¥Users¥d6 S0e¥Desktop¥FaP_RTKNAVI.pos | -
ase R. (dBHz - Ba - -
50 []Time-Tag Swap Inty H ? ok Cancel
N i
e 3\
ﬁ \\\H\\ og Streams X
“ o.m ‘-; Log Stream Type Opt
11\ T x{rf [ (&) Rover File Ll [ [ output Event
50 \l\ J,fi” (7) Bage Station File w
i \¥\§\ f,// I [](8) Correction Serial i
HQ‘*Q:::S::-;’Jf/ 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

E RTK (RTKNAVI)
Set option to calculate RTK.
After option setting, click
oStarto

and th

RTKNAVI ver.2.4.3 b33

2019/12/30 08:15:24.0 GPST

Sf.]uﬁm: 35° BE;EZK H S t

E: 139° 47" 32.5982" || 03 04

14 16 22 25 26 29 31 32 02 03 04 12

13 14 22 23 03 05 09 12

14 24 25

GREJC

3

26 31 33 01 02 03 07 06 07 09 10

11 16 20 23 28 37

He: 59.435m

GREJC

14 16 21 25 25 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 [ptions * | Pptions * | Ppticns [pticns
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 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 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 Correction Broadcast Min Fix  Elevation (%) to Hold Amb 1 Ei Output Single if Sol Outage / Max Sal Std (m) | ON v (10 Process Noises (1-sigma/sqrt() Baia i I
Troposphere Correction Saastamoinen Qutage to Reset Amb /Sl Thres () ; 005 Datum / Height Wess4 | |Elipsoical v Recelver Accel HorizVertical (m/s2) LOOE+01  [[100E+01 K AATETEIRTETD ©
Satellite Eph is/Clock . : " 90,000000000 0.000000000 -6335367.6285
atelite Ephemeris/Clo Broadeast 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) | Mex  of AR Iter/# of Fiter Iter 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.

E Antenna

Currency:Euro (€) w  Welcome, Signin

Express =

Related Categories
Automobiles & Motorcycles
GPS Receiver & Antenna
Aerials

Cellphones &
Telecommunications

Communications Antennas
Consumer Electronics
TV Antenna
Antenna
Lights & Lighting
Connectors

View More
Color Name

Black
White

AliExpress Mobile App

I GNSS antenna

Related Searches:

ha  car antenna

wifi antenna  tv

All Categories > "GNSS antenna” (1,424 Results)

Price: o

Sortby: Best Match Orders

GNSS Antenna

BEITIAN Antenna TNC GLO GPS RT...
US $57.20

Free Shipping

Free Shipping &Up

Newest Price §

GPS+GLONASS Antenna

BEITIAN Straight-Connector Anten..
US $2.20

Free Shipping

*5

v [ NS Woduis

USB GNSS Receiver

fmantenna  4gantenna

GPS+GLONASS Dual mode
GNSS Module:GN-801(UART)TTL

GNSS.Store

TOPGNSS

@

Pootauitbaut rate: 9600
W Retrean e iz
G 101 sotings)
GPS+GLONASS Dual modt
GPS+GLONASS+GALILEO
GPS+BEI DOU +GALILEC

K | GLONASS+GPS

Canbe

TOPGNSS Antenna-Receiver Gnss-... USB GPS GLONASS receiver GNSS ...

US $8.55 US $8.40
Free Shipping Free Shipping
*

*

view: 58

TOPGNSS
Dual-mode GNSS Antenna
GPS+GLONASS

TOPGNSS Gps-Antenna Connector...
US $5.25

Free Shipping
*

GNSS OEM

Future World

a“ GNSS GPS MODULES RF & GPS ANTENNAS CABLE & CONNECTORS
a« RF & GPS Antennas
INFORMATION RF & GPS Antennas
e GPS and RF antennas for your projects
> Delivery

> Terms and conditions of use
> Aboutus

> Secure payment

VIsA o e
____ Skrill _

VISA S BB FAPID Grreusuy

T @paysale

Sortby -—-

Showing1- 2 of 2items

CONNECTIONS BOARDS

HIGH PERFORMANCE MULTI

HIGH PERFORMANCE MULTI

BAND GNSS ACTIVE QUAD BAND GNSS ACTIVE QUAD
SMA High Performance SMA High Performance
Helical spiral GPS /L2, Multiband GNSS Active
8999€ 10599 €

™ Your cart: 0 Products 0,00 €

There are 2 products.

View:

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

E Antenna

PRODUCTS ~ BLOG

HOME

ARDUSIMPLE

SUPPORT ~

CONTACT ~ SHOP ~ 0,00€

y */ 4

We ship woridwide with DHL from Europe Eb..--s

Accessories

looking for spare parts?

simpleRTK2B simpleRTK2B-F9H

Antenna for GNSS Multiband with

cable (OEM) MB-00 (IP67)

simpleRTK2Blite

u-blox GNSS Multiband antenna ANN-  Survey GNSS il antenna Li

simpleRTK2B - LR Rover IP67

Y

o

helical antenna for
multiband GNSS

Ardusimple

GNSS antenna L2

y category

Categories
All Listings  Accepts Offers
All
Business & Industrial 21 results for GNSS antenna L2
Total Stations & Accessories

More ¥ price

Under JPY 8,200

|

Consumer Electronics
Car GPS Antennas
More ¥

Show More *

Condition ~
New (1)
[ used (13)

See all

Price

] under JPY 8,200

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

Buying Format A

Buy It Now | Condition » Delivery Options Best Maich »

< Save this search

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 2 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

ebay




5. Where can | buy GNSS devices?

E Receiver

Express’ = koo

Related Searches: gpsrtk  drone rtk

trimble rtk | gps rtk trimble

ps ant

o

03

nna rtk
Related Categories All Categories > "rtk oem" (18 Results)

Automobiles & Motorcycles
Price: = Free Shipping &Up
GPS Receiver & Antenna
Tools Sortby: = Best Match Orders Newest Price$ view: 55
Instrument Parts &
Accessories
Consumer Electronics

Computer & Office

AliExpress Mobile App

RTK Receiver Module
Used Trimble OEM BOARD BD970 ...

2pcs suitable for BD982 GNSS RTK ...

Trimble OEM BOARD BD982 GNSS,... BEITIAN HIGH PERFORMANCE RTK ... Reader Tablette 8inch Fingerprint ...
US $550 US $300 UsS $797 US $660 US $185
Free Shipping Free Shipping Free Shipping Free Shipping Shipping: US
*
Scan or click to download
B BT-TI0NK S P
(€x) (W) (o) (22)

AliExpresg(ublox, Trimble, Novatel)
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