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Comparison of Low-Cost High Accuracy
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Other Brand
( To be Explored)

GNSS

Frequency Bands

Raw Data

Navigation Frame
Data

Output Rate

RTK / PPP Capable

Useful for TEC
Computation

S4 Computation
QZSS SAS
GAL OSNMA

Price (USD)

GPS, GLONASS, Galileo,
BeiDou, QZSS, NavIC*, SBAS

L1/L2/ESb or L1/L5, E5a

Code Phase, Carrier Phase,
Doppler, C/No
Signal quality related data

Yes including data bits

Max 20Hz

RTK: Yes (Internal)
MADOCA: Yes (External)

Yes

To be explored
Yes (External)
Yes (Internal)

<300

GPS, GLONASS, Galileo, BeiDou,

QZSS, NavIC*, SBAS
L1/L2/L5 or L1/L2/L6

Code Phase, Carrier Phase,
Doppler, C/No
Signal quality related data
Yes including data bits

Upto 100 Hz for Measurement
50Hz for RTK

RTK: Yes (Internal)
MADOCA: Yes (External)

Yes

To be explored
Yes (External)
Yes (Internal)

<700

GPS, GLONASS, Galileo,
BeiDou, QZSS, NavIC, SBAS

L1/L5

Code Phase, Carrier Phase,
Doppler, C/No

Yes including data bits
(Currently INAV only)

Upto 10Hz (4 systems)
Upto 25Hz (1 system)

RTK: Yes (External)
MADOCA: Yes (External)

To be Explored

To be Explored
Yes* (External): INAV
Yes (External): INAV

<1007

Please note that we do not have any intentions to favor any specific brand.
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Remote GNSS Data Access Flow

RTKLIE v.2.4.3 b33

HRTRATERTT

.

RTKLIE v.2.4.3 b33

S5TRSVR ver.2.4.3 b33

2021/12/05 06:54:34 GPST

Connect Time:  0d 00:00:00

Stream Type
" O
[] (1) Output |File e
O (@) output

Serial

O (3) output

| E—

]

B Start

TCP Client
TCP Server
MNTRIP Server
MNTRIP Caster
LIDP Client

Opt Cmd Cony Bytes

Lo][] ;
EmE o

Install RTKLIB
Software

Access Remote
Receiver

GNSS DATA

Data Processing
Real-Time

Save Data File

OUTPUT
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Data Processing
(Post-Processing)
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Necessary Software

* RTKLIB

. Features of RTKLIB
* Plot and analyze GNSS Data
e Simulate visible satellites based on user position, time and satellite almanac data
e Access GNSS data from remote receivers using NTRIP
* Upload GNSS data to an NTRIP caster for real-time public distribution
* Post-processing of GNSS data for SPS, DGPS, RTK, PPP etc.
e Realtime processing of GNSS data for SPS, DGPS, RTK, PPP etc.
e Convert GNSS data from proprietary formats to RINEX
e Source code is available

e RTKLIB is available from

e Main Page: http://www.rtklib.com/
e Original site by the developer
e Check for the latest updates and bugs

* https://github.com/rtklibexplorer/RTKLIB/releases
e Site with debugged functions
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Installation of RTKLIB
O | ) GitHub - tomojitakasu/RTKLIE & % | 4 - O X
& G m 3 https://github.com/tomojitakasu/RTKLIB_bin/tree/rtklib_2.4.3 o 3 g 3 = |

* Download RTKLIB software ) e
*  \Version 2.4.3b34

* Main Page: http://www.rtklib.com/ R tomojitakasu / RTKLIB_bin ' Pubiic Q Notifications | | ¥¥ Stor | 190 | % Fork | 166

Team Enterprise Explore Marketplace Pricing Sign in |Sign up|

* Windows Binary Files:
https://github.com/tomojitakasu/RTKLIB bin/tre
e/rtklib 2.4.3

* Download the ZIP file to a PC

<> Code © Issues 17 il Pull requests 1 (® Actions [ Projects 00 Wiki @ Security |~ Insights

P ortklib 243 ~ ¥ 2branches ) 0tags Go to file About

No description, website, or topics provided.

. . . . . ’ ) [ Clone @
° This branch is 30 commits ahead, 5 con
Unzip the folder to a working directory in the PC oS G [0 Readme
L4 NOW go to unZipped fOIdel" https://github. com/tomojitakasu/RTKLIE biy [0
":! tomojitakasu RTKLIE 2.4.3 b34 o )
° It may be something ||ke rtkllb_243 . Use Git or checkout with SVN using the web URL Releases
Uy N B bin RTKLIB & No releases published
° GO to bln f0|der ) Open with GitHub Desktop Semses P
[ readme.txt RTKLIB :
[5) Download ZIP Packages
readme.txt
Mo packages published
#
# RTKLIB_bin 2.4.3 b34
4 Languages

A
® HTML 100.0%

The binary APs and DLLs for Windows.

Click CODE
Select “Download ZIP”

© 2021 GitHub, Inc, Terms Privacy Security Status Docs t ’ Contact GitHub Pricing AP Training Blog About
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RTKLIB Demo5

» You may also use RTKLIB Demo5 version from
https://github.com/rtklibexplorer/RTKLIB/releases

» You may use either RTKLIB or RTKLIB Demo.

> RTKLIB Demo is also based on RTKLIB source.
> We found this release works better with the new
version of GNSS data files.

Download the
zip file

:’ (im} ‘ g Resources — rtkexplorer X O Releases « riklibexplorer/RTKLIE X +

C 3 https://github.com/rtklibexplorer/RTKLIB/releases Boa A %% ] ]

Jan7 RTKLIB: demo5 b34i

@ rtkibexplorer

O badi
o 782a6d8 * Updates to obs Beidou codes for RINEX and RTCM
* Fix for parsing new format Septentrio RINEX files
Compare ~

* Fix bug with -ts option in RTKCONV

* Fix bug in handling priorities between multiple obs codes

* Recognize .RMNX extensions as valid obs and nav files

* Fix bug in -sys option in RNX2RTKP

* Enable compilation of utilities

* Add UDP server support to STR25TR

* Fix bug in calculating initial average position when SNR obs weighting is enabled
* Fix bug in obs weighting for PPP solutions not using iono-free combinations
* Add support for .BIA and .BSX code bias files

* Fix incorrect index for VALSET u-blox command

* Add Galileo E1/E5 dual freq iono-free combination for PPP solutions

* Fix Qt version compile issues (still not fully functional)

* Updates to user manual

* Decrease obs weighting if half cycle ambiguity flag set

* Add multiple improvements for moving base solutions

\: Assets 3

Ddemo5_b3dizip 300 MB
[})source code (zip)

[?)source code (tar.qz)

W

&

Jan7

Jan7

Jan7

&
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RTKLIB Files in BIN Folder

Windows (C:) » GMNS5 » RTKLIE » RTKLIE_bin-rtklib_2.4.3 * bin

Mame Type B Size Date modified
. & convhin Application 2392 KB 2020/05/03 8:14 PM
W] cre2rnx Application 79KB  2020/05/03 8:14 PM
d 0] gzip Application 90KB 2020/05/03 8:14 PM
C g pos2kml Application 433 KB 2020/05/03 8:14 PM
* @ rmx2rikp Application 2,719 KB 2020/05/03 814 PM
I @ rnx2rtkp_wintd Application 973 KB 2020/05/03 8:14 PM
¥ rikconv Application 5731 KB 2020/05/03 8:14 PM
ﬁ rtkget Application .3 KB 2020/05/03 8:14 PM
%’ rtklaunch Application DOUbIe CII(J%J; KB 2020/05/03 8:14 PM
T rtknavi \ Application RTKLAUN CHT,@SX& 2020/05/03 &14 P
'ﬁ't rtknavi_mbkl Application Or 7,366 KB 2020/05/03 8:14
? rtknavi_wingd Applicatio 7,367 KB 20/05/03 8:14 PM
22 rtkplot App|icatia¢reate d Short'C.fH% an éEZD;‘DEIDB 8:14 PM
I rtkpost copy:te Desktop for easyxkaunching v
% rtkpost_mikl Application B A4 KB 2020/05/03 8:14 PM
5 rtkpost_winfd Application 8578 KB 2020/05/03 8:14 PM
* rkvideo Application 10,656 KB 2020/05/03 8:14 PM
Ll rthvplayer Application 10574 KB 2020/05/03 8:14 PM
ﬁ sretblbrows Application 4286 KB 2020/05/03 8:14 PM
n'% strsvr Application 4395KB  2020/05/03 8:14 PM
W tar Application 164 KB 2020/05/03 8:14 PM
B teqe Application 40 KB  2020/05/03 8:14 PM
B wget Application 395 KB 2020/05/03 8:14 PM
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Windows (C:) » GNSS » RTKLIE » RTELIB_bin-rtklib_2.4.3 * bin

[ '!g;?, :
L .
b

convbin

55

rtklaunch

e
o

rthvideo

/

libiconv-2.dIl

i |
L
- ."
rtklaunch

rtklib_gmap

cro2rnx

G

rtknavi

rtkvplayer

libintl-2.dll

rtkplot_ge

®

rtknavi_mkl

[T

srctblbrows

mkl_def.dll

b ' L

"y

gzip

rtkplot

p

pos2kml

O

rtknavi_winbd

strsvr

mkl_lapack.dll

rtkplot_gm_a

v 0

CYEy

rnx2rtkp rmx2rtkp_winfd rtkconv
rtkplot rtkpost rtkpost_mkl
i
tar teqo woet
o
L7
- ."
mkl_p4p.dil MSVCRT1.DLL rtkcony
0 | "L o
$\’ L7 \’
- ." - ." - ."
rtkpost_mkl rthvideo srcthlbrows
1N 1N

£ £

MNTRIP_LIST_UTOK
Yo

license NTRIP_LIST_GPAS

2 Search bin

S

rtkget

ol
B2

rtkpost_wintd
libguided0.dil
rtkget

stravr
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Setting STRSVR of RTKLIB: Access GNSS Data in Real-Time from a Remote Receiver
RTKLIE v.2.4.2 b33 n
= 0 ng'" e85
- A - [ NTRIP IP Address, User ID and Password will be
provided during the lecture.
STRSVR ver.2.4.3 bfi) STRSVR ver.2.4.3 b33
T _ . _ MTRIP Client Options ot
2021/12/05 06:47:4 GPST Connect Time:  0d 00:00:00 2021/12/05 06:48:27 GPST Connect Time:  0d 00:00:00
MTRIP Caster Host Port
Stream Type Opt Cmd Conv Bytes Bps Stream Type Opt Cmd Conv Bytes Bps 123.456.789.123 (4) iy "2101 |
[ (0) Input | MTRIP Cliggt_>~ | oo || o /L 0 1] [ (@) Input |NTRIP Client || @— 1] /3\;0 Mountpaint User-ID Password
2 Serial . w »| | ABC123456 w | abcdu TITTTITITIYY
O (1) output @ s | [NRRI (! [ -\ ] ] (1) Output [TEP Client 0 0 ’ | " |
TCP Server
O (2 output VB E 0 0 BREEE, (TR Cient (ORI 0 0
MTRIP Caster
01 (3) Output S e ] | e 0 o [] {3) Output |UDP Server 0 0
File Mirip... [5]4 Cancel
FTF |
o u .-' (9: ' D\ I ,, -' :‘g Input Stream Monitor X
ascIt Vx4 [dose_]|
h Eﬁrt # gptionsnl E}ﬂt h EEN EEt z?fvpszi:ﬁ;ﬁiag:Séggﬁigég:i:?;::e,assa,ﬁ,2,05,1,2,54,4,!&,35,3,}1_,vse "
—— Eggammmmom
STRSVR ver.2.4.3 b33 File Options D I T s

=
?Q{D.HC 072447.00,A,3554.1824, N 1355€.3582,E,0.0,22.2,051221,,,D,V*07

2021/12/05 06:54:34 GpsT Connect Time:  0d 00:00:00 Output File Path oo et o.seed Lo i‘;i:ﬁ;i”i;“a:-zzti-iz'ia“;éi'?.‘;;.,"“
__— |D:#MGA¥RPD_202 1¥SampleData¥Spresense¥DCR( %oy Yamm %ed%eh%eM || .. cereey. 32 0956 38 0ael 42 52 4 s b, Bs o e B, 0,00
Steam T?'FE Dpt Cmd I:ﬂn'u' E}'ES - *GQGSV,2,1,05,5¢€,8€,281, 43'6]’.':1:1'1'96':1:1 02 B€,281,47,03,23,1€7,42,0%€1
sGQGSV,2,2,05,07,4€,201, 35, ., .00 rurrer 0*5D
) 24 DK Cancel ;ﬁg,g;z:&i Dlﬂ{ }3735;4D];E2§ g ;jﬁﬁG,SEBS,E_D,D,22,2_051221, ..D,V*08
D {u} InFHJt N-I-RIP ClIE.IIt bl D -I_ImETag swap Int'ul H K $QZQ${:5E SA_&_'D;'GiG546D'DEDC;E;!ZFDSQEEBulFﬁEQ‘lﬂEBEBhCDDﬂDDﬂDDﬂDDﬂllFﬂEFDF‘l"TD
y 4 %Eﬁ:}é::j:z?ozﬁ;;?mzq,m1395&.aasa,s,z,os,l.z,sq.q,n,39.3,}(,,~53
[ (1) Output |File w Keyword Replacement in File Path y / s Liomty a5 as ot 20l oit g5 26 24554 48,25, 48,056, 4,31, £0, 35, 4€, 01€0
X SGPESV,3,32,09,32,€1,179,5L, ., 000 rrrrrnr o*sl
[ (2) Output Serial 0 0 %Y @ Year (yyyy) %zh : Hour {00-23) File name can be generated automatlcally
] (3) Output [TEP Client 0 0 Yoy @ Year (yy) %M : Minute {00-59) %Y%m%d%h%M%s generates filename with current date and time
TCP Server %%m : Month {mm) %5 : Second (00:59) such as 20220526170000
NTR-IE gﬁf\;f 1 %ed : Day of Month (dd) %H : Hour Code (a3,b,...,x%) Example:
NTRIP Caster ¢ _. %n : Day of Year (ddd) %ha: 3H Hour (00,03,...,21) )
- e ? T r r 0, 0, 0, 0, 0, [v)
| DR Client a7 %W : GPS Week No (wwww) %hb: 6H Hour (00,06,12,18) - OA)YOAmfdfhoA)Mfs.ubx -) 20220526170000.ubx .
o - . oD : Day of Wieek (06) - “ihes 124 Hour (00, 13) 9%Y%mY%d%h%M%s_Static.ubx & 20220526170000_Static.ubx 9
otar Upoons... X oK KASH_%Y%m%d%h%M%s.ubx =» KASH_20220526170000.rtcm
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Convert Proprietary File into RINEX Format

RTKLIE v.demoS b3k

-]

BRATRS S

@ Select Input File

H F‘.TKCON".I’¥nd emod b3di

Select RINEX Version

HEK

THE UNIVERSITY OF TOKYO

W

[] Time End (GPST) ?

20200101 > 00:00:00 \

[] Time Start {(GPST) 7

2020/01f01 S omeoowoo

- -

RTCM, RCV RAW aor RIMEX OBS 2

|D:¥GNSS_F‘rEsenEﬁun_Materials¥Lecthe5¥UT_CSIS_2024¥D313set_EU22¥Dynamid]a13¥FQP_dynamic_rwer.ubx G/

o\,@

Select Input File Format

Based on the Receiver and Input File Format
RIMNEX OBS/MAV/GNAV/HNAY /QNAV/LNAV CNAV/INAV and SBS

B D:¥GNSS_Presentation_Materials¥lectures¥UT_CSIS_2024¥Dataset_2022%¥DynamicData¥FoP_dynamic_rover.obs

B 0:¥GMS5_Prezentation_Materials¥lectures¥UT_CSIS_2024¥Dataset_2023%¥DynamicData¥FSP_dynamic_rover. nav

| Opticns
3.04 | [Jsepnav StatonID 0000 [ RIMEX2 Name
] i o 2,10
L] | 2,11
- X i 212
2,00
rval Unit 301
24 H [ 3.02 [
\ ! Ypeﬁ Select Satellites —— |
| %‘ ' ' and Signal Types |
R
|
Farmat |
u-blox LBX - I ox Pos XYZ [:] 0.0000 0.0000 0.0000
Auto | Anfenna Delta HE/M 0.0000 0.0000 0.0000
RTCM 2 ’ _
RTCM 3 Phase Shift [ Half Cyc Corr [ Tono Corr Time Corr [ |Leap Sec
MovAtel OEM7 shtelite Systems Exduded Satelites

D:¥GNSS5_Presentation_Materizlsilect.  Output file names are automatically created
D:¥GMNS5_Presentation_Materials¥Lectures¥UT_CSIS_2024¥Dataset_2022¥0DynamicData¥For _dynamic_raver. Inav
[:¥GMN55_Presentation_Materials¥Lectures¥UT_CSIS_2024¥Dataset_2022¥0DynamicData¥F 9P _dynamic_rover.cmav
D:¥GMNSS_Presentation_Materials¥lectures¥UT_CSIS_2024¥Dataset_2022¥DynamicData¥FaP_dynamic_rover.inav
[ D:¥GMNSS_Presentation_Materials¥lectures¥UT_CSIS_2024¥Dataset_2022%DynamicData¥F9P _dynamic_rover.sbs

ComMay

GPs @Bco Bca. Bozs @D

GMS5 Signals ?

bservation Types

cBL8o 8s

Swift Mavigation 5
Hemisphere

B @uzeshs BLsEs: BLs

MavIC (B sBs

Mask...  FCM...

SkyTrag
Javad GREIS

Receiver Oplions

MVS BIMR
BIMEX
Trimble RT17

Time Torelance (s) 0.005  Debug OFF L

@QK

Cancel

Septentrio SBF
Tersus
RIMEY

Select Options to

Select RINEX Version

5
o Qpﬁons...:

* Convert e

& Plot... Process...

Exit

Select Options to

Plot Converted RINEX Data

Select RINEX Version
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If you would like to get GNSS data from our lab, please send a request e-mail to
dinesh@csis.u-tokyo.ac.jp
Note: This is subject to approval of the request and it will be dealt case by case.
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