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1. What is RTK
2. RTK applications

3. How to build RTK environment

1. Base-Station

1. Receiver and Antenna types

2. How to setup base-station
2. Rover Unit

1. Receiver and Antenna Types

2. How to setup rover

4. Data Recording and Format Conversion for RTK
1.  SBF, UBX, JPX etc. to RINEX
2. Which version of RINEX shall be used?
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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@ . Heading: +224 997" o Headire: +0.260°
_RTCM data from Moving  Fitch -0.132° o Pitch +0722°
Fall: A8 a Roll: A

Mode: GNSS-based (auto) Fix Ambiguities

9
= U"’ Baselipe Vectlor Moving baseline setup for precise
(Relative position) heading
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2. RTK applications

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

Machiné Control Mobile Network

Mapping Satellite Com‘municati.on




INDUSTRY, INNDVATION 10 REDUCED
INEQUALITIES

AND INFRASTRUCTURE

2. RTK applications

& Construction

[} . -t
s {0 i
e < i oA
| —~7 .

RTK survey
and
UAV mapping

Machine control
: using 3D data
Moving-base and

Attitud
N

The 3D design data of the job site is being loaded on to the machine control system

Complex machine control
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2. RTK applications

€ 1TS (Intelligent Transportation System)

Road prlclng by Iane \74

TS

INDUSTRY, INNDVATION 13
AND INFRASTRUCTURE

CLIMATE
ACTION

Raar Collision
Warning

Park Assistance/
Surround
View

Park Assist

Blind Spot

@ R

‘ Surround View
\ 3 3

‘ Surround View

Auto driving support

W Long-Range Radar

Short/Medium Range Radar

Park Assist

Emergency Braking

A Pedestrian Detection

Traffic Sign  /
Recognition

Collision Avoidance

Adaptive Cruise Control

Cross Trafhc Alert

M LIDAR

Camera M Ultrasound

GNSS
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2. RTK applications

& Maritime

Survey ship

Seabed

Seahed survey

Moving-base
RTK

Drilling, Maritime construction

< :
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2. RTK applications

Moving-base
RTK

Attitude
Monitoring

15 oiimeo

10 Neaiumes
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More
precise map

i

‘3 Base station location
is known accuralely

) Base station ransmits
Landss = L e

RTK Drone

GNSS x
Satellites

(.:‘J Base station receives GNSS signals,
calaulates peeudorangers W satellites,
then determines range errors

8 The Defair UX11 roceives GNSS signals, calculates
pseudoranges, then sppies range comactions.
Corrected ranges are used to determine position.

Distribu‘te-d type'
Ground Control Point
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{1)— TRACTOR GPS APP |

| RTK BASE STATION |

(2)—| GNSS RECEIVER |

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)

|
\
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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 receiver selection

RTCM Rev3 Common Message Types

The I‘eCEIVEI’ Should Support raw data Output Most common message used for >90% of all RTK applications

e RTCM3
Standard format for RTK. Select base station
position and observation message is must.

1004 Extended L1&L2 GPS RTK Observables for GPS RTK Use, the main msg X
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
B|nary 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 CHAFTER 4. CONFIGURING THE ASTER SR AS A ROVER RTCM is a bin nunication of GNSS correction information. The ZED-F9P
high precision|receiver supports RTCM pgs specified by RTCM 10403.3, Differential GNSS (Global

. . . . Navigation Sa 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-FOP
menu, you can configure the AsteRx 5B to only accept differential corrections of a particular Interface Description [2].
format. The default ‘auto’ setting will accept correction data furmathTCMuE. RTCMv3 or

TUMSAT GNSS Lab 13



https://www.use-snip.com/kb/knowledge-base/an-rtcm-message-cheat-sheet/

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 F9P.

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

Il e
40km distance

Receiver

Nearest base
station

Your base station Rinex data

PPK by
RTKLIB

TUMSAT GNSS Lab 15



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 e
“H .

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_lef with 1GS 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 16



http://www.rtklib.com/
https://github.com/YizeZhang/Net_Diff
https://www.trimblertx.com/UploadForm.aspx
https://webapp.geod.nrcan.gc.ca/geod/tools-outils/ppp.php
http://mgex.igs.org/IGS_MGEX_Products.php

3. How to build RTK environment

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

Sample of PPP solution |

06 D edus b eyt 5
5315110300000, T
1108 P00 09: 334 UTE

| EW {m) ORI= 35.666342073°N 139.792210312° 53.7531m : lonanmeLt
0.2 AVE =0.0000m STD =0.0196m RMS=0.0195m Ciaervezion Fle Types):
Cibasrvation Flsfs) K56 12510151 103000200 T
Ankanra:
[ TRMESHT100 HOME
Haigin 0.000 m
0.0 RArferande! Bt of niEnna Mmoot
Rece ysr Fdymes TEIMALE NFTRES
to-detncied )
Q0.2
0.2 NS im) AVE =0.0000m STD =0.0438m RMS=0.0438m "
R o Statistics
[# Total abs | # usabio 08| ® Used Gbs Percant ]
|B1818 B181 | [ |
0.0
Used Satellites
¥ Total Saelibes; |82
0.2 55 |50 G0z GO Gi5 606 GO7 508 608 610 GIL G1 14 GLE G16 GI7 6L
GINGR) GEF GID G4 GIF GIG GIAT GI GI9 G =132
0.2 VO (m) AVE =0,0000m STD=0.0527m RMS=0.052m GLOMASS |R04 RN7 RO ROS ROT ADE ANS &1L R1T A4 ALS ELG6RI7 R18 AIS A0 231 &13
- RIF RIS
OIEs: :|:-' wa
Galllen; BON B0 B33 [04 (05 A07 B08 609 BE2 BU3 015 15 020 024 038 127 130 31
E31EM
0.0 It Dz COM 17 0H LI C18 £11 £12 £11C14
Processing Results
0.2 ITRF2014 at Epoch 2010.0 ITRF2014 al Epach 2019.83
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 Coardinate Walus o Coordinate [Value o
{1]2015/12/22 00:00:00 GPST-12/22 23:55:30 GPST : N=2872 8=0.0km Q= . * CIRBLEHLEEL m 0008 m * SARLEES S5 m oo
L AMNEST AND m T ITEGED. T M 1. D0 s
F .1!"‘1T|FI.'- T4 m L e e B A .l1 D o
. LatRude |35 19 GRAIMT K Latihugs e
Net lef + MGEX product Longipde  |139° &7 3|,95) 65" F D0 m gt 197 47" 31558117 F
_ EL Height  [58.679 m 0LI0E m . Beghé | 59,679 m 0,008

Report Information

Trimishs BTX Solutian 10 TIEASLT
Selution Tyoa:
Sofmware Wersan! 6.1.4.178HE

Crestion Cate L1/I TS 08380 LUTT

71

. - , . 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.

tional opti . o S L
B =e:-l. m MU, mus ., m
Traditional 0pt|ca| survey - STD=E: 0.2444m 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
3 RMS=E:0.15421m Mz 0:4502m U 2.3281m 2D+ 0.9517m
L
&
[}
CS 1]
Bias“of SPP
L -
=
o
—
10
—
50 cm
R 25 20 15 10 05 0.0 0.5 1.0 15 2.0 2.5
R, [1]2018/12/15 04:35: 18 UTC-12/17 07:28:07 UTC : N=183158 B=0,0km Q= +

B e e S Local survey coordinate has a gap
e with GNSS coordinate (ITRF).

TUMSAT GNSS Lab 18




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

&Il 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
5 5 S74ER 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




3. How to build RTK environment

@ 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

il w72k zmishmiswTad Fitda

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
o & O¢ O5 Os

|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

3. How to build RTK environment

File Edit Wiew Player | Receiver |Tools Window Help
O &=~ & EH B EHEDEE~B~E~m-~

TE v MU v | A2 &

& RTK (ublox with PC)

Use Ntrip client setting in u-center. N

NTRIP client settings

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

MNTRIP caster settings
Address: | 153.121.59.53

|2101

NTRIP client setting - =
Receiver>NTRIP Client i

MTRIP stream

Update source table | Request Interval {sec)

NTRIF mount point: |ECJ 27 ﬂ | Mount peint details |

™ Use manual position

Select mount point and click oy T

" O K" Latitude (deg): |':'
. Altitude (m): o

Geoid sep. {m): |':'

o]

Cancel |

RTK supportis M8P and F9P

BERR B A8 B RO R R s BRI JRE KR A0

TUMSAT GNSS Lab



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

3. How to build RTK environment

€ 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 q
RTKMAWI ver.2.4.3 b33 ?. -I a I.III a Ij
T T S eI o emr JMVS BINR
(e y BINEX
I 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

TUMSAT GNSS Lab 22




3. How to build RTK environment

€ RTK (RTKNAVI)

Receiver configuration on u-center.

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

A y“" o Device Manager

i (COM & LPT)

<

- "‘. ‘—
= WSDEISI70 5
§ A-FADANBLUEN
|$l X3
& ¥~
B JYa-
N 298N A, 6&UT-L I/M0-5-
ks oAFL 74
B U7roz7 514
o S4IN h=d
F417 oI5~
g L - 5
. - {17
B r-Lozr
yr—| TIYA -
D Jot vy
B R-37NFR42
ﬁ R—

comicom - senal port emulator CNCA1 (COMM
comdcom - senal port emulator CNCB1 (COMAY)

ntel(R) Active Management Technology - SOL (COM3)

Septentnio Virtual US8 COM Port 1 (COM17)
Seatentno Victual USE COM Poast 2 (COMIE)
Us8 JUTE T/ 42 (COM11 I

ﬂnﬂﬂﬂﬂ

BEN-H (COMI

m sn2-2n=n%o= Receiver COM port

Open message view

Select p

| - Xoalt EERRS

Fie | i Tanle  Win Lo

O =~ &

il D DO~ @ -E-M~0F @GR e0aae

EI" EE T

AESs |

A Cr
= {0hkim Cid-11
L
oo 1
DOk 2 Lobbre by paz el VA
et g 1
whba Al
Hetyo® connecton
blox
3 i Ower G e
G T hes LIRS, pascwrwcand & hiruw pacimcnd wech | i arsdan heim s
Farhl 13 pestasgs sadn adlhi & e A= o1 |":.H
M-\. hn I vt Ia. :uu chanr l|
t L] d e W] o 3o ivle ||'l s b
': h.
Thee et e b i (e e 1 ot o v
M.-'Mlvm.rqulmnh vl v th e 1 n'wnl
zdz:a b\.:h.l.r-\.l\.l-l'uh:pq‘.d el bdsi wbech
n .-p--l--l umr e fa rarkd

For chckonun o geithm and rodbvihuad p eoah, e o
e LI pagingedod ppesoific adon,

gt COR11
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3. How to build RTK environment

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

] Meszages - UBX - OFG |Config) - PRT (Ports) D Messages - UBX - RKM (Receiver Manager) - RAWX (Multi-GNSS Raw Measurement Data)
o 04 - CFG [Conbgl - FRT Fuds - HMR (High Mavigaticn Rate) A . .
i msohareiis MM Boid & an 'gation B - Rk [Receiver Manager) - RAWS [Muli-GMNSS Raw Measurement D ata)
g fasusg raodrantemar s seid I o
e ———— o o Local Tine | 2076:348065 338000000 [<]
ool n 1 0+145 - UENNMERATCMS - [H- Wi t »a Assistance)
b a0t ot Ed"‘ OB NNER =] &- MON (Monitor) Leap seconds: | 18 [WaLIlD) [s]  Clock reset [T
- :::-1 [z“'ﬁ'at'c’r\:" ) Sy Sig.. | G..| PseudoRange [m]| Carier Phase[c.. | Dopple.. | Locl
&3- RXM (Receiver Manager) ol UC. - 3722330080 19561292341 %46
- ALM (Almanac) GO2  LIC.. - 2234133290 117404505.26 3011.0 g
. neris) GO4  LIC.. - 2027811592 10BEE2222.96 22a1.8 g
[ 1= | - 202869231 106E09505.60 5370 g
GOs  LIC.. - 23527761.48 12363923002 JE165 g
E20  EIC - 18369556 63 9BR3IZEVH.43 2852 B
B20  B1M - 2111483417 10935048373 1384.3 B
12 Y PR o B30 BI1D1 - 2129071517 110366337.03 -209.0 B
f - B32 B1M - 2245956090 11695232337 13548 B
-{RAWX (Multi-GN3S Raw Measurement Data), BO7 BID1 - 3995788293 20755045879 9559 6
- RLIVTIRETUTTT LT WIES>age] B29  B1M - 21B62199.02 112800758.73 23306 B
... RTCM (RTCM input status) B27  B1M - 2R144750.43 13093629626 -24588 B
S L R S RO2 LIOF -4 1847673207 9959004880  -1529 6
VefeadyFontine [=FWiT.00 E1- SFRBX (Subframe Data NG)
Eratie .
= ich 5
H H (11 ”»
, et | Right click -> “Enable
" Y A0 o =
Click-“Send” .|
< >
@ | X [Fseed oot [ @ 8 F M

— Enable output of RAWX & SFRBX (UBX-RXM )
Setting to output UBX format (UBX-CFG-PRT)

TUMSAT GNSS Lab




3. How to build RTK environment

€ RTK (RTKNAVI)

After receiver configuration was completed, save it and disconnect receiver.

“Disconnect”

© cOM11 - u-center 19,0801

D&~

AaRa BEOE

E’N' NE A
lelnb-»

lvic 38

D Messages - UBX - CFG

File Edt View Player Recewver Tools Window

Connection
Baudrate

NTRIP Server/Caster...
NTR®P Qient..
Autobauding

Debug Messages
Generation

Protocol Filter

Action

Help

Differential GNSS Interface..,

Epoch detection...

Protocol out

> Hotstart
Warmstart
v
Coldstart =

> [ 5
jomEEosE e

Save Config ==

Load Config

Revert Config

¥ Auto Detect

Get Information

TUMSAT GNSS Lab
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3. How to build RTK environment

€ RTK (RTKNAVI)

Open RTKNAVI.

RTELIB v.demos b33a

e
2

e I
pm R E

Q000 =
Q000 =
D00 m

TUMSAT GNSS Lab



3. How to build RTK environment

€ RTK (RTKNAVI)

Set input stream.

v | M-k (COM & LPT)
combcom - serial port emulator CNCAT (COMAD)
combcom - serial port emulator CMCB1 (COMA41)

RTKNAVI ver.demos b33a

Selution:

W Start

& Mark...

S el

Input Streams

Imput Stream
(1) Rower
(2) Base Station
[1(3) Correction

Transmit NMEA GPGGA to Base Station
0.000000000

OFF

Type
Serial
MTRIP Client
Serial

Farmat

u-blox
RTCM 3

St

10

RTCM

0.000000000 0.000

C:¥Users¥dt S0e¥Documents¥GNSSLab¥ 20 19¥R TR core¥rkirov_vs_ASMB_2

C:¥sers¥da50e¥Documents¥GNSSLab%¥ 20 19¥R Tk core¥rkirov_vs_ASMEB_2

Time |x10

32bit

oK Cancel

=

i
G P A

TUMSAT GNSS Lab

USB L UTIL 7114 A (COM11) |
BEM-T (COM1)

W
"
& Intel(R) Active Management Technology - SOL (COM3)
W
L

Serial Options X
//F‘u:urt w | Parity Mone w
Bitrate (bps) Stop Bits | 1 bit v
Byte Size & hits * | Flow Contral | None W

|:| Output Received Stream to TCP Port

QK Cancel
MTRIP Client Cpticns *
| "WTRIF Caster Host Port
|153.121.59.53 v [[2101 |
Mountpoint User-1D Password
|ECJE? v"gspase ||vl-|||-||| |

Select Ntrip mount point

Mtrip. .. QK Cancel
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3. How to build RTK environment

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 >
v QOutput Stream Type Option Farmat
(4) Solution 1 File | LatfLlonMHeight -
[1(5) Solution 2 Serial Latflon/Meight
EE Output File Paths
t ol - |c:¥|_|sers¥ds50e¥Deskmp¥F9P_RTmAu1.pns |
[]Time-Tag Swap Intv H ? oK Cancel
og Streams >
i Log Stream Type Opt
_'.I (6) Rover File Ll [ [ output Event
(7) Baze Station File ||
I [1(8) Correction Serial L
= H Log File Paths M
C:¥lsers¥da50e¥Deskiop¥rover . ubx
C:¥Users¥das0e¥Desktop¥base, ubx
Time-Tag Swap Intv H ? oK Cancel
& Mark.. 0 Flat £ Oobons... Ext
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3. How to build RTK environment

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

m] (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 SRl e g ity Res (GPS/GLOJEDS) 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) e |
Troposphere Correction Saastamoinen Y[ outage to Reset Amb /5o 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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4. Data Recording and Format Conversion for RTK

@ RTK post processing need GNSS raw data.

& After changed the configuration of the receiver to output raw observation, you need to record
it.

€ Most of the receivers output its data stream by serial communication.

€ Easy way to record the data on PC is use RTKLIB.

PC

. Serial communicatipn RTKLIB
Receiver 1 STRSVR
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4. Data Recording and Format Conversion for RTK

v @ M-k (COM & LPT)

: i comOcom - serial port emulator CNCA1 (COMA40)
‘ Data reco rd I ng (STRSVR) i comOcom - serial port emulator CNCB1 (COMA41)
i Intel(R) Active Management Technology - SOL (COM3)
RTKLIB v.demoS b33a I | USB LUTIL T/ (COM11) I
n W EEmn—T (COM1)
;'ﬁ ‘ Lxl"% Serial Opticns >
Port ~ | Parity Mone e
STRSVR ver.demoS5 b33c Bitrate (bps) StopBits | 1bit v
» | Byte Size 3 bits * | Flow Control |None e
202170117 06:22:17 GP5T Connect Time: Od 00:00:00
|:| Output Received Stream to TCP Port
Stream Type Opt Cmd Conv Bytels Bps
oK Cancel
(0) Input | Serial o || - i 0
: File Options
(1} Output|File vl | 1 0
Output File Path

(2} Output ~ | [ [ - ] ] ‘C:¥Userﬂéd55Ele¥Des|ctnp¥%}r%m%d%h%m%s.ubx

(3) Output ~ | R R i 0 [JTimeTag SwapIntv|  v|H =2 oK Cancel

. - Keyword Replacement in File Path X
O I I
o %Y @ Year (yyyy) %h @ Hour (00-23)
Oy Year (yy) %M : Minute (00-59)
= Start ﬁ Gptiﬂnsu_ Exit %m : Month (mm) %5 : Second (00:59)
- - - %d :Day of Month (dd)  %H : Hour Code (a,b,....x)
%n : Day of Year (ddd) %ha: 3H Hour (00,03,...,21)
%W : GPS Week Mo (wwwwehb: 6H Hour (00,06,12,18)

ouD : Day of Week (0-6)  %hc: 12H Hour (00,12)
File name Tips

Start recording
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4. Data Recording and Format Conversion for RTK

€ GNSS raw data is normally original binary format by receiver manufacturer.
€ To use raw data on third party RTK software, we need to convert it to RINEX format.
€ About RINEX format > https://www.igs.org/wg/rinex/

€ RTKCONV on RTKLIB can convert several manufacturer’s receiver data.

XXX.obs RINEX format (ASCII)

XXX.ubx

original format (Binary)

e S v v reTEw e e Sveres w———e re—"
7842120 06 9F 41 2E OF EF 44 82 9 @ 0@ 92 OB 29 67 @2 ..A...D...... ).. e RS GRS LA

S RIFLAY camd biin J2TETIE Eazd NI %A S OFLYEF S LAIE 4
2B42130/ @7 @7 0@ 37 1A 83 06 @F 93 79 41 GF B4 70 B4 92 ...7..... yho.p 5 lae [ralacumert DETS e merlz 13T _nekied RAIF] TAAT 1
1842140 BE 99 41 2F 12 47 43 82 @4 96 08 00 08 11 08 OF ..A/.GC......... g GRS m:'m ;
842150 BC @1 80 1F B9 48 88 87 65 76 41 2F F7 A1 4C A3 ..... H..evA/..L. 5 WA KMET
2842160 88 96 41 70 D5 76 (3 @2 24 @6 08 F4 FB 26 06 83 ..Ap.v..$....8.. s ':*J’:t;”m‘ :

VEERIER 1 MR

1842170 07 B7 00 10 61 B3 91 D6 18 76 41 35 D6 AB 93 74 ....a....vA3...t 2 T
2B4218@ 41 96 41 2E 6F (6 (4 B2 BB @6 BB F4 FB 20 85 82 A.A.0........- - H LR Sy L O L |

1 ELEIRC e | ST B ) G P R R R Y AL RO S
7842190 06 B7 B 87 85 95 ED D7 66 77 41 44 88 F6 54 A9 ........ fwAD. .T & B e e ; ]
842170 BE 97 41 31 8D 19 C5 82 19 06 @8 F4 FB 32 03 @1 ..AT......... 1. 18 CIT U ANEEWTH 130 B SR P60 E TN |

AL 3 L L i AL
2642186/ 04 07 0B BD E2 76 83 BE 1D 77 41 93 CB B9 44 E3 ..... Vo wA.D A =
842106 44 97 41 18 B5 BA C4 82 02 06 08 FA FB 21 07 04 D.A.......... .. ;_:-' VDI E T |
L 30 L6 LAL bR RN s
2842100 08 @7 00 52 8A 57 63 B6 99 81 41 5C 54 DE 72 99 ...R.Mc...MT.r e e e e
B421EB AE A1 41 9@ 53 D1 (3 83 @8 02 08 F4 FB 24 07 03 ..A.S........ 5.. EE N T T AT IE |
) PRNCE %

2B421FD 08 87 B3 AB CD 96 9C 9C 78 B1 41 73 FA 13 BC 5B ........ {As...[ e
842200 99 A1 41 3C 98 1D C4 83 @A 02 08 F4 FB 24 07 03 ..A<......... 5.. W% AT ST |
2642210 08 OF @0 DC B4 (E 24 75 3E 814179 TAACIF CA ...... $s>.Ayt.7. AR
1842220 58 A1 41 88 5E 8D C4 85 @7 02 08 F4 FB 32 04 @1 [.A.N........2.. AT AT
247738/ 05 BF B9 61 2F B6 57 F4 9D 77 41 4A C1 82 4C 23 ...a/.W..wAJ..L2 R
842240 C6 97 41 4C 9B B7 44 82 @9 06 08 BA OF 2A 06 82 ..AL..D...... L Mo TR aweEe 2
2842250 66 87 00 85 78 56 4C 4C 91 82 41 24 3D 26 13 E4 W o TSR SRESCERL DL
2B42266 B@ A2 41 40 68 48 (3 @3 8D @2 8@ 1C 8C 1D @8 88 T BT MOTMIE | TRATNLET 1 b K11 4538 TIAIT P WIISSTLAE ] - e
1842270 09 83 00 67 OF GF 3B 5B 47 73 41 B1 25 DA 57 5D 0 bl e DS ail 1) e s e

17 Bd 1408k T ORANIE A T REE -2 LER -3
28422808 BC 93 41 46 12 A2 (4 @@ @1 83 0@ F4 FB 2E 85 @1 0 TMEWAST | TOESELE 1 LT H A3 AMSTAIT 7 WBSNE.CRD ] BLRT] d3.2@
9842290 06 @7 @0 65 BF 26 A4 34 19 74 41 FE D7 B6 5F 38 WP T TINIMED IR | OPREEREE AL ~1Eal a4 e VRMAAN O IWIYE 170 SRR wR RN &
847240193 94 41 99 C1 AT 44 @0 83 03 88 F4 FB 30 64 @1 LT HRETENNLEE IR &kl LI -3 SERTALEN T TalEESLREE T [ LEN .3

TR INNTESLE T TEEOELCN T AR RS 1538 IR T TRIPES 1S 1 BT &) 43,2
2842288 @5 OF 00 C1 FD 6B D7 4B B@ 76 41 1F 78 B6 83 00 e CEts el S, T

L e MMNINEE T TR LI ) LEN - 3 SEMREALNE T 1EEAINELEY T R LEN § 3
1842200 3A 97 41 E8 78 OF (5 80 1E @3 08 24 04 1F 09 @6 M e e
7842200 @A 87 6 82 06 78 11 88 6B 75 41 B2 37 (2 50 86 I EE TR 2 SLEE TIANN0E S AR
842260/ ED 95 41 4B 62 FO C4 80 ©8 03 08 63 0B 21 07 @5 e o= R
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4. Data Recording and Format Conversion for RTK

& Data conversion (RTKCONV)

RTKLIB v.demos b3za n
HOEEN RAA
! E 5
F o Igl DEQ ﬁ[ﬁ%% JI' A & %
¥4 RTKCONV ver2.4.3 b33 - X
[ ] Time Start {GPST) 7 [ ] Time End (GPST) ? [ interval Ulnit
2000/01/01 | = |00:00:00 | = |2000/01/01 | = |00:00:00 | = |1 24

RTCM, RCV RAW or RINEX OBS 7

|C:¥Llsers¥|:|6EDE¥DDD_|ments¥GNSSLaI:|¥2[!22¥ICG_Training¥RTKdata_D 1¥DynamicData¥ECI0NZ_base,ubx x_|_|z|_m_ G N SS raw d a ta

QOutput Directory Format

- : wubee «——=— Gelect receiver manufacturer
RINEX OBS/NAV/GNAV/HNAV/QNAV/LNAY and SBS

C:¥sers¥da 50e¥Documents¥GNSSLab%¥ 20 22¥ICGE_Training¥ATKdata_01¥DynamicData¥EC102_base.obs R e e — 0 b Siso bse rva t ion f i Ie Wi t h R I N E X f orma t
Ci¥Users#d 50e¥Documents¥GNSSLab¥ 20 22¥ICG_Training¥ATKdata_01¥DynamicData¥ECI02_base.nav *K

C:¥sers¥das0e¥Documents¥GMNSSLab¥ 20 22¥ICGE_Trainina¥RTKdata_01¥DynamicData¥ECI02_base.anav . nav IS ephemerIS flle Wlth RINEX format

C:¥sers¥da 50e¥Documents¥GNSSLab¥ 20 22¥ICGE_Training¥ATKdata_01¥DynamicData¥EC102_base.hnav
C:¥sers¥da 50e¥Documents¥GNSSLab%¥ 20 22¥ICGE_Training¥RTKdata_01¥DynamicData¥EC102_base.qnav
Ci¥Users#d6 50e¥Documents¥GNSSLab¥ 20 22¥ICGE_Training¥ATKdata_01¥DynamicData¥ECI02_base.lnav
C:¥sers¥da s0e¥Documents¥GNSSLab¥ 20 22¥ICGE_Training¥RTKdata_01¥DynamicData¥ECI02_base.cnav
C:¥sers¥da 50e¥Documents¥GNSSLab¥ 20 22¥ICGE_Training¥RTKdata_01¥DynamicData¥EC102_base.inav

|C:¥Llsers¥|:|6 S0e¥Documents¥GMSSLabY¥ 20 2 2#¥ICG_Training¥RTKdata_01¥DynamicData¥ECI02_base.shs =
2021/12/22 02:41;50-12/22 05:22: 28: 0=9572 N=430 5=19130 E=34398 ?
5 Plot... Process... 1+ Options... B Convert Exit
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4. Data Recording and Format Conversion for RTK

& Data conversion (RTK

CONV)

RTELIB v.demoS b33a

‘3%.'%‘" ﬁﬁﬁm

c
PEKN

¥ RTKCONY ver2.4.3 b33

Output RINEX version.

/ Recommend upper 3.02
/ %
b DSep MAV  Station ID CJRINEX2 Name
|| ||

Options

RINEX Ver | 3.02

RunBy/Obsy/Agency

Recommend check
“Scan Obs Types”

Comment

| IH/

Rec #/TypefVers

|

|
/|r_

|

|

|
|
|
Maker Name/#/ Type | "
|
|

] Time End {GPST)
2000/01/01 | = |00:00:00

[ 1ime start (GRST)
2000/01/01 |->- 00:00:00

RTCM, RCV RAW or RIMNEX OBS ¢

[ Jinterval Uit
1 24

|C:¥Users¥d65DE¥Documents¥GNSSLab¥2[322¥ICG_Training¥F‘.TKda'm_[] 1¥DynamicData¥ECI02_base.ubx w | B

Output Directory

O

RINEX OBS/NAV/GMNAY/HMNAY JONAYLNAY and 585

Format
u-blox

C:¥Users¥d650e¥Documents¥GNSSLab¥ 202 2%ICGE_Training

RTKdata_01¥DynamicData¥ECI02_base.obs =

C:¥lsers¥dos0e¥Documents¥GNSSLab¥ 2022%1CG_Training

RTKdata_01¥DynamicData¥ECI02_base.nav =

C:¥Users¥d650e¥Documents¥GNSSLab¥ 202 2%1CGE_Training4
Ci¥lsers¥d650e¥Documents¥GNS5Lab¥ 202 2% ICGE_Training
C:¥lsers¥da50e¥Documents¥GNSSLab¥ 202 2%ICG_Trainingy
Ci¥lsers¥d650e¥Documents¥GNS5Lab¥ 202 2% ICGE_Training
C:¥lsers¥dos0e¥Documents¥GNS5Lab¥ 2022%1CG_Training
C:¥Users¥d650e¥Documents¥GNSSLab¥ 202 2%1CGE_Training4

RTKdata_01¥DynamicData¥ECI02_base.gnav
RTKdata_01¥DynamicData¥ECI02_base.hnav
FTKdata_01¥DynamicData¥ECI0Z_base.qnav
RTKdata_01¥DynamicData¥ECI02_base.Inav
RTKdata_01¥DynamicData¥ECI02_base.cnav
RTKdata_01¥DynamicData¥ECI02_base.inaw

|C:¥Users¥d65De¥Dl::n:uments¥GNSSLab¥2[JZZ¥ICG_Training¥

RTKdata_01¥DynamicData¥ECI02_base.sbs =

& Plot...

| AT __— [ADVNULLANTENN Satellite constellations
"N Approx PosXYZ [ 0.0000 0.0000 L — t t t t
Ant Defta |0.0000 |0.0000 |0.0000— | you want to outpu
[ Scan Obs Types [ Half Cyc cor [ Iono Time Corr []Leap Sec

Satelite Systems Excluded Satellites

“G6rs [F1GLO M GAL ]QZs []SBS [Z]BDS [#]IRM
Frequencies

L1 (AL2/E5h 15 FEs [ ESab [ 9| Mask...

Observation Types

Fc L D s

Receiven Options | \ |

Time Tofelance (5 Debug  OFF w oK \

Cancel

Recommend check all
C: Code range

L: Carrier phase

D: Doppler shift

S: SNR

GNSS frequencies you want to use
Recommend check all for general purpose

Start conversigg
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4. Data Recording and Format Conversion for RTK

& Data conversion (RTKCONV)

After conversion you can find .obs file and .nav file which can open with text editor.

Illl:

Bl

Ly

| | ECI0Z_base.nav
|4| EClo2_base.obs

| | ECI0Z_base.sbs
ﬂ ECI0Z_base.ubx

= = T1A
M 1125 MNAV J7 I a4 KB
4 11:5 OBS Jr4 )l 54,578 KB
M 11:5 SBS J74 )l 4 KB
1/12/22 14:22 u-blox Log File 44 351 KB

TUMSAT GNSS Lab
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4. Data Recording and Format Conversion for RTK

& Data conversion (RTKCONV)

You can also check RINEX format data graphically

by RTKPLOT.

Satellite sky

¥ RTKCONY ver2.4.3 b33 -

] Time End {GPST) ? interval Unit
2000/01/01 |- |00:00:00 | = |1 24

[Jtime start (GrsT) 2
2000/01/01 00:00:00

RTCM, RCV RAW or RIMNEX OBS ¢

|C:¥Llsers¥d6SDE¥Dncuments¥GNSSLah¥ZD 22¥ICG_Training¥RTKdata_01¥DynamicData¥ECI02_base.ubx

S|

Output Directory

RINEX OBS/NAV/GMNAY/HMNAY JONAYLNAY and 585

Format
| o |u-blox w

C:¥Users¥d650e¥Documents¥GNSSLab¥ 202 2%1CG _Training¥R TKdata_01¥DynamicData¥ECI02_base.obs

C:¥Users¥des0e¥Documents¥GNSSLabY 2022%ICG_Training¥RTKdata_01¥DynamicData¥ECI0Z2_base.nav

C:¥Users¥da50e¥Documents¥GNSSLab¥ 202 2%1CG_Training¥R TKdata_01¥DynamicData¥ECI02_base.gnav
Ci¥lsers¥d650e¥Documents¥GNSSLab¥ 202 2% ICGE_Training¥RTKdata_01¥DynamicData¥ECI02_base.hnav
C:¥lsers¥dao50e¥Documents¥GNSSLab¥ 202 2%ICGE_Training¥RTKdata_01¥DynamicData¥ECI02_base.gnav
Ci¥lsers¥d650e¥Documents¥GNSSLab¥ 202 2%ICG_Training¥RTKdata_01¥DynamicData¥ECI02_base.lnav
C:¥Users¥des0e¥Documents¥GNS5SLab¥ 2022%ICG_Training¥RTKdata_01¥DynamicData¥ECI02_base.cnav
C:¥Users¥da50e¥Documents¥GNSSLab¥ 202 241CG_Training¥RTKdata_01¥DynamicData¥ECI02_base.inaw

SNR

|C:¥Users¥d6EDE¥DDU.|ments¥GNSSLab¥ZDZZ¥ICG_Training¥RTKdata_D 1¥DynamicData¥ECI02_base,.sbs

0 E=3439

[=5]

Elevation

2021/12/22 02:41:50-12/22 05: 22: 28: O=9572 M=430 19130
& Plot... Process. .. {3+ Options... P Convert

TUMSAT GNSS Lab

;_g C:¥lsers¥d650e¥Documents¥GNSSLab¥2022¥ICG_Training¥RTKdata_01¥Dynamic Data¥E...
File Edit View Windows Help

a1 sk AL vAL v @& & B » < >
MARKER: M

REC:
ANT:

S

]

SAT: OBS & SNR. ¢ LLL

RO5: CC-LL-: 49 48 00 : 000
RO7: CCL-: 434200 : 000
RO9: CC-LL-: 474700 : 000
p 0 R15: CC-LL-: 48 46 00 : 000
R 16} CC-—--: 353200 : 000
= i
Qo ey
OJDZ: CC-LL-: 4546 00 : 000
%‘1: CC-LL-: 444500 : 000
7: CC-LL-: 334400 : 000
CO1: CCLL-: 4546 00 : 000
C03: CCLL-: 424500 : 000
l C04: CCLL-: 434400 : 000
5 C06: CC-LL-: 434500 : 000
& C08: CCLL-:414500 : 000
g C09: CCLL-: 404500 : 000
C13: CC4L-:434500 : 000
[1]2021/12/22 02:41:50,002 GPST : N=33 NSAT=33 OB5=L1/2 L2 L1/2/5 L1/5 L5
',g C:¥lsers¥de50e¥Documents¥GMNSSLab¥2022¥1CG_Training¥RTKdata_01¥Dynamic Data¥E... - O =
File Edit View Windows Help
o |1 SNR/MP L1 ~ < > PO F I =)
60
SI% (dBHz)
40 : ¥
0
10 = i
Multipath {m)
5
o
-5
-10
Elevation (=)
-
50 s
=k o m— -
: — = = =
03:00 0-3:30 0<:00 04:30 05:00

[1]2021/12/22 02:41:50.002 GPST : N=39 NSAT=9 SNR=...45. ..35.,.30...25 <25
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7. Useful web sites

@ Useful web sites for your RTK experiment

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

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

* http://www.rtklib.com/

TUMSAT GNSS Lab
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https://home.csis.u-tokyo.ac.jp/~dinesh/
http://www.rtklib.com/

	スライド 1: Introduction to RTK Data Processing How to get centimeter level accuracy? Part - 1
	スライド 2: Contents
	スライド 3: 1. What is RTK
	スライド 4: 1. What is RTK
	スライド 5: 2. RTK applications
	スライド 6: 2. RTK applications
	スライド 7: 2. RTK applications
	スライド 8: 2. RTK applications
	スライド 9: 2. RTK applications
	スライド 10: 2. RTK applications
	スライド 11: 3. How to build RTK environment
	スライド 12: 3. How to build RTK environment
	スライド 13: 3. How to build RTK environment
	スライド 14: 3. How to build RTK environment
	スライド 15: 3. How to build RTK environment
	スライド 16: 3. How to build RTK environment
	スライド 17: 3. How to build RTK environment
	スライド 18: 3. How to build RTK environment
	スライド 19: 3. How to build RTK environment
	スライド 20: 3. How to build RTK environment
	スライド 21: 3. How to build RTK environment
	スライド 22: 3. How to build RTK environment
	スライド 23: 3. How to build RTK environment
	スライド 24: 3. How to build RTK environment
	スライド 25: 3. How to build RTK environment
	スライド 26: 3. How to build RTK environment
	スライド 27: 3. How to build RTK environment
	スライド 28: 3. How to build RTK environment
	スライド 29: 3. How to build RTK environment
	スライド 30: 4. Data Recording and Format Conversion for RTK
	スライド 31: 4. Data Recording and Format Conversion for RTK
	スライド 32: 4. Data Recording and Format Conversion for RTK
	スライド 33: 4. Data Recording and Format Conversion for RTK
	スライド 34: 4. Data Recording and Format Conversion for RTK
	スライド 35: 4. Data Recording and Format Conversion for RTK
	スライド 36: 4. Data Recording and Format Conversion for RTK
	スライド 37: 7. Useful web sites 

