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High Accuracy Receivers are Expensive

* High-Accuracy Survey Grade Receivers are multi-frequency and multi-
system receivers

e 1L1/L2/L5, G1/G2, B1/B2/B3 etc
* GPS, GLONASS, BGALILEO, BeiDou, QZSS etc
* Price varies from $3, 000 to $30,000 or more.

 However, Low Cost Receivers are also capable of
* Multi-System: GPS, GLONASS, GALILEO, BeiDou, QZSS, SBAS etc
e Basically only in L1-Band Frequency
e Low Cost: $300 (Multi-GNSS, L1 Only)

* Low-cost Multi-System, Multi Frequency GNSS Receivers are already available
* Broadcom, u-Blox chips and modules already available for Mass Market applications

e Other companies like Qualcomm, ST Micro have already announced Multi-System, Multi-Band
GNSS Chips for Mass Market

* More products coming-up by the end of this year

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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How accurate is GPS Position?

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

.".."50 cm grid T
P
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ORI= 35.666342230° 139.792210090° 59.7350m
AVE=E:-0.0160m N:-0.0395m U: 0.1039m
STD=E: 0.2253m N: 0.2461m U: 0.5594m

50 cm grid

50 cm

SPP (Single Point Position)

DGPS (Differential GPS)

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

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

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

5 cm grid

RTK (Real Time Kinematic)

—

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Errors in GPS Observation (L1C/A Signal)

One-Sigma Error, m
DGPS

Error Sources

Total
Satellite Orbit 2.1
Satellite Clock 2.1
lonosphere Error 4.0
Troposphere Error 0.7
Multipath 1.4
Receiver Circuits 0.5

0.0
0.0
0.4
0.2
1.4
0.5

Comments

Common errors are
removed

Common errors are
reduced

If we can remove common errors, position accuracy can be increased.
Common errors are: Satellite Orbit Errors, Clock Errors and Atmospheric Errors (within few km)

Table Source : http://www.edu-observatory.org/gps/gps_accuracy.html#Multipath

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Principle of Differential Correction

TSN

|

() Send Correction Data to Rover
M For Real-Time Position “..I
Base-Station  Fror RTK, both rover and base receivers Ré)sPr
Antennaisinstalled ata  need to use the same satellites User in the Field
known-position (Either fixed or moving)

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Principle of QZSS MADOCA and CLAS Services

QZSS

GPS Gy

Correction Data

Correction Data: =
Satellite Orbit Error of GPS and Other Satellites _.{.;l, Correction data for other satellites
Satellite Clock Error of GPS and Other Satellites hi will also be provided
/ R*'t
Rover

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Accuracy from Low-Cost RTK System

Tablet
GNSS Antenna Rover RasPi
Val B
Ver.: 1.0 A
BT o ORI=35.661362852°N '139.678138802°E 116.9180m
AVE=E: 0.3560m N:-0.4158m U: 0.1794m
GNSS . -0 30 DB e, S HE
Receiver NG “~ 7 :
WiFi '
Rover-Station: g
Receiver: u-blox M8T £
o LN
Antenna: Zephyr 2 5
Computer: RaspberryPi 3B+ .
Distance between Base and Rover : about 12Km F
= Y 5cm ”
Base-Station: o
. . @ —
Receiver: Trlmble NetR9 o) 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40

Antenna: Zephyr 2

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Type — R1: GNSS Receiver with RaspberryPi-3 -

For RTK, NRTK (based on VRS Correction Data) or PPK

Tablet

GNSS Antenna Rover / RasPi
. APP
Raspberry Pi 3B or 2100

BT

GNSS
Receiver -i “~

WiFi
Base-Station NTRIP
Data for RTK Caster

Type R1:
Base or Rover Mode

Real-Time and Post-Processing RTK
Based on RTKLIB Engine

2019/6/26 8
Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Type — R2: GNSS Receiver with RaspberryPl-Zero/W

For PPK with or without Camera

GNSS Antenna Rover Raspberry Pi Zero
w/WiFi&BT

GNSS Receiver J—>

$50 Receiver: $80
Case: S10 PiZero Board: $12
Type R2: Case: $12
Rover Mode Camera: $25

SPS + Post-Processing RTK
Log Necessary Raw Data for Post-processing RTK
Based on RTKLIB Engine

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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CSi§ Genperfor spacie o RENE
Type — Al: GNSS Receiver with Android Device

GNSS Antenna Rover

Tablet
GNSS RtkDroid RTCM for

Receiver APP ‘\ Real-time
Ver.:1.0 RTK

WiFi

Type Al:
Rover Mode
Real-Time or/and Post-Processing RTK
Based on RTKLIB Engine
Real-time processing in Android Device
APP: RTKDroid

GNSS Receiver Module

2019/6/26 10
Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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T Type — W1 GNSS Receiver + WiFi + BT
Easy to Use GNSS Data Logger for PPK

~

For Post-Processing

Just power-on the device
Data will be logged to SD Card

GNSS Antenna

~

"

o

~

SD
Card
I SPI
GNSS UART CPU +
Receiver WiFi / BT

4

v,

For Real-Time Processing

Connect to an Android Device via BT

2019/6/26

-

N

1
Tablet
RtkDroid

APP
Ver.:1.0

Base-Station
Data for RTK

-

Wi
NTRIP
Caster

/

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Type: MC-F: F9 Board + Android Device

Low-Cost Multi-Frequency GNSS Receiver with Built-In RTK

GNSS

Antenna /

Android
Device
U-blox F9 P
s Multi-Band WiFi / BT APP
Receiver Ver.:1.0

Base-Station
Data for RTK

2019/6/26 12
Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Type: MA: Android Device with Multi-Band GNSS Receiver

MADOCA
Android Correction Data <>

Device with
Multi-Band m NTRIP
GNSS Receiver tw)/ Caster
MADROID
APP
Ver.: 1.0

A

GNSS L1, L5
e. g. Xiomi Mi8

2019/6/26 13
Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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GNSS Raw Data from Smart-Phone

* Many Android devices with OS 8.0 or higher can output GNSS Raw

Data
* These data can be used for RTK post-processing

* Some devices have Multi-Frequency (L1/L5) GNSS receiver
e Multi-System (GPS, GLONASS, GALILEO, BEIDOU, QZSS)
e Multi-Frequency (L1/E1/B1, L5/E5)
e Outputs more than 40 channels
e Some devices output NAV BIT Data and/or AGC values

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Android Devices capable to output GNSS Raw Data
Raw Data output used in System Score Satellite Systems used in System
Score
System|Functio Accumul
Android g’core n Score Total NAV | ated | HW LS
S. No. Model . Score | AGC Suppor| GPS | GLO | GAL | BDS |QZSS/SBAS
version |Max: 6| Max: 5 MSG | delta | clock
(D +E) t
(D) (E) range
4 Xiaomi Mi 8 8.1 5 4 9 no yes yes yes yes yes | yes | yes | yes | yes | no
31 Samsung S8 7 5 3 8 no yes yes yes no yes | yes | yes | yes | yes | no
33 Huawei P10 7 5 3 8 no yes yes yes no yes | yes | yes | yes | yes | no
42 Huawei Mate 20 X 9 4 4 8 no yes yes yes yes yes | yes | yes | no | yes | no
19 Google Pixel 2 XL 8 5 2 7 yes no no yes no yes | yes | yes | yes | yes | no
20 Google Pixel 2 8 5 2 7 yes no no yes no yes | yes | yes | yes | yes | no
22 Samsung Note 8 7.1 4 3 7 no yes yes yes no yes | yes | yes | yes | no | no
1 Pixel 3 XL 9 4 3 7 yes no yes yes no yes | yes | yes | yes | no | no
2 Pixel 3 9 4 3 7 yes no yes yes no yes | yes | yes | yes | no | no
43 Huawei Mate 20 RS 9 4 3 7 no no yes yes yes yes | yes | yes | yes | no | no
44 Huawei Mate 20 Pro 9 4 3 7 no no yes yes yes yes | yes | yes | yes | no | no
45 Huawei Mate 20 9 4 3 7 no no yes yes yes yes | yes | yes | yes | no | no
10 Huawei P20 8.1 3 3 6 no yes yes yes no yes | yes | no | no | yes | no
11 Samsung Galaxy S9 8 3 3 6 no yes yes yes no yes | yes | no | no | yes | no
18 Huawei Mate 10 Pro 8 3 3 6 no yes yes yes no yes | yes | no | no | yes | no

Shibasaki Lab, CSIS, The University of Tokyo

, dinesh@iis.u-tokyo.ac.jp
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Android Raw Data Logging Tool — 1: GnssLogger

GnssLogger GnssLogger GnssLogger GnssLogger
SET- POSI-
SET- POSI- AGNS SET- POSI- AGNS SET- POSI AGNS TINGS LOG TiIoN.  MAP  AGNSs  PLOT
TINGS LoG Tion..  MAP s PLOT TINGS LoG Tion..  MAP S PLOT TINGS LoG TION. MAP S PLOT
{ START CLEAR END ) p
Switch is ON Location . 1032 )
AccumulatedDeltaRangeState = 4
Switch is ON Measurements . AccumulatedDeltaRangeMeters = 17041.868
AccumulatedDeltaRangeUncertaintyMeters = 3.403E38
o o CarrierFrequencyHz = 1.57542003E9 All
Switch is ON Navigation Mess... Multipathindicator = 1
CarrierFreqHz = 1.57542003E9 3( GPS
Switch is ON GnssStatus o
GnssMeasurement:
o Svid = 30 SBAS
Switch is ON Nmea o ConstellationType = 1
TimeOffsetNanos = 0.0 2
Switch is OFF Auto Scroll State=16 ‘ ‘ GLONASS (i
ReceivedSvTimeNanos = 14861213 ' } )
ReceivedSvTimeUncertaintyNanos = 1000000000 | | A *
Switch is OFF Residual Plot CnODbHz = 7.000 ' ’ QZSs
PseudorangeRateMetersPerSecond = 680.972 i i M
PseudorangeRateUncertaintyMetersPerSeconds = | BEIDOU
299792458.000 I ‘ : :
AccumulatedDeltaRangeState = 4 D &8 LR g s mem | i 0 o g0
AccumulatedDeltaRangeMeters = 3461.599 —G28 _on —E12—E19—E27—E7—C1—C3—C4 GALILEO R23 — 624 —R24—R18—G20—E19—R2—G16
AccumulatedDeltaRangeUncertaintyMeters = 3.403E38 =RIB=EI—=d19=E=E=R11S=E  —
CarrierFrequencyHz = 1.57542003E9 All v C/NO ~ All v C/NO ~
Multipathindicator = 0 : o History A f St t 4 Satellites: 27.8
; < History Average of Strongest 4 Satellites: 41.7 ISLOTY'VETage Of SUONGEest &oatelitestz 7.
CarrierFreqHz = 1.57542003E9 Current Average Of Strongest 4 Satellites: 42.6 ghlgr.egzgverage Of Strongest 4 Satellites: 30
HELP EXIT GnssMeasurement: 6245 45 G21:30.5
Cuid = 24 Gl E8: 27.9
HW Year: 2018 v2.0.0.1 Time Remaining: N/A G5:42.7 E7-26.8
Platform: 8.1.0 Total Number of Visible Satellites: 36
Api Level: 27 STOP & SEND 'Total Number of Visible Satellites: 39 otal Rumber of visible Satetites
= O < = O < = (@] < = @ <

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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* GNSS Analysis APP

GNSS Logger
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GNSS Raw Data Analysis Tool for GnssLogger

Matlab-based Tool

Linux, Windows, MacOS

Version 2.6.3.0
Release Notes:

https://developer.android.com/guide/topics/sensors/g

nss#releaseGNSS Analysis app v2.6.3.0 release notes.

|

A 8]
4 N

Click for Rep rt File

The GNSS Analysis app is built on MATLAB, but you don't need to have MATLAB to run
it. The app is compiled into an executable that installs a copy of the MATLAB Runtime.

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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4 COMTROL PANEL Andraid GNSS Analysls w2.3.00 — ] x
. —
Control
interactive Fiots Solect satsllites for plots
Find Lag File | GPS v GLD | GAL v BDS v QXS
G, A6 L1 BB [SITE L
Analyze and Plot GO%L AL E08E1
GO,L1 AOT L1 E26,E1
o G13,L1 AdaL1
Tile Plots e i
Maki Repar [ FANR] ALZL1
G2aL1 ALY
G231 A20L1
Ga1,L1 AZ1L1
Menu Bars AZ2L1
Ciear A2 Settings : Click for KML File
Black | wihie
GMES Measuraments
Log File 155 _bog 2017 _09_30 10 22,
Log Directory
Start UTS | 207 092017 41 220 End UTC | 2017 05 20 17 54 40.0
Rederense PUT
Stationary Recelver. Lat [deg) 22 Lan (deg) 22086116 | AN (m) 2 Pl
LS
Mowing Recalvar:  NMEA Fila: NMEA

far TR mpochs
minuie o

epname i
phemers from BR

All status messages logged 1o file:

valid epham
valid apheimens

08 20 10_41_22-param.mat

Clear Stalus



https://developer.android.com/guide/topics/sensors/gnss#release
GNSSRawData_Orlando/GnssAnalysisReport.html
https://www.mathworks.com/products/matlab.html
GNSSRawData_Orlando/gnss_log_2019_04_10_08_12_55_rawPr.kml

a = x — . AL}
Center for Spatial Information Science : ﬁ = j( ?
The University of Tokyo (;’ THE UNIVERSITY OF TOKYO

Output of GNSS Raw Data from SUVA Airport to Hotel Peninsula
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Android Raw Data Logging Tool — 2: Geo++ RINEX Logger

15:32 = 7, @»

Geo++ Pk

RINEX Logger

2.0.0

Now supporting dual-frequency!

[ Stop ] Start

Signal States

Cycle Slips (L1+E1): 15/30 50% eos—
Cycle Slips (L5+E5A):  4/9  44% e—
Multipath (L1+E1): 5/30 16% m—
Multipath (L5+E5A): 2/9  22% —
Visible Synced Trackable
L1/L5 L1/LS L1/L5
GPS: 8/2 6/2 6/2
QZSSs: 3/3 2/3 2/3
E1B/E1C/ESA E1B/E1C/E5A E1B/E1C/ESA
GALILEO: 1/6/4 0/1/4 0/1/4
L1 L1 L1
GLONASS: 9 4 4
BDS: 3 3 3

BDS/QZSS logging is only supported in RINEX 3.03 format.
Approximate Position

Ellipsoidal Cartesian
Latitude: 35.8944309 X: -3959920.54
Longitude: 139.9522123 Y: 3328400.04
Height: 69.16 Z: 3718749.27

Receiver Clock

= A B

Settings Files Info

= O <

10:58

Geo++°

RINEX

Logger

2.0.0

il 7, (W

Now supporting dual-frequency!

Stop

[

Start ]

Marker Name:

Marker Type:

Observer Name:

Observer Agency
Name:

Receiver Number.
Receiver Type:

Receiver Version:
Antenna Number:

Antenna Type:

Monitor

Header Entries

kashiwanoha

dinesh

dinesh

aa30d35f

Xiaomi

Mi8

aa30d35f

Mi 8

Files

Change

Geodetic

4

Change

Change

Change

Change

Change

Change

Change

e

=1
=
5]

GNSS Compare

NMEA

GPS L1

GPS L1

Pedestrian EKF

Relativistic path range correction
Tropospheric correction
Klobuchar lono Correction
NMEA

GPS L5

GPS L5

Pedestrian EKF

Relativistic path range correction
Tropospheric correction
Klobuchar lono Correction
NMEA

GPS IF

GPSIF

Pedestrian EKF

Relativistic path range correction
Tropospheric correction

NMEA

1
@)

MODIFY

DELETE

Activate: .
Save log: .

MODIFY

DELETE

Activate: .
Save log: .

MODIFY

DELETE

Activate: .
Save log: .

MODIFY

DELETE

GNSS Compare

Galileo E1

Galileo E1

Pedestrian EKF

Relativistic path range correction
Tropospheric correction
Klobuchar lono Correction
NMEA

Galileo E5a

Galileo E5a

Pedestrian EKF

Relativistic path range correction
Tropospheric correction
Klobuchar lono Correction
NMEA

Galileo IF

Galileo IF

Pedestrian EKF

Relativistic path range correction
Tropospheric correction

NMEA

GPS L1

GPS L1
Pedestrian EKF

1
0

Activate: .
Save log: .

MODIFY

DELETE

Activate: .
Save log .

MODIFY

DELETE

Activate: .
Save log: .

MODIFY

DELETE

Activate: .
Save log: .

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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GNSS Raw Data Output in RINEX Format, Observation File Header

1 3.03 OBSERVATICN DATR M: Mixed RINEX VERSICN / TYEE
Z Geo+t++ RINEX Logger Geot++ 20181108 104518 UIC PGM / RUN BY / DATE
3 #b#b#b#b*#*#*#*#*#b#*#*b*b*b*b*b*b*b*b#b#b#b#b#b#b#b*#*#b#*#cmm

4 This file was generated by the Geo++ RINEX Logger App COMMENT

3 for Andreoid devices (Version 2.0.1). If you encounter COMMENT

& any issues, please send an email to android@gecpp.de COMMENT

'? #b#b#t#b###############*#***#**###*####t#t#t#t#t#t#t########cm

5 Geo+t+ MARKER NAME

3 GEODETIC MARKER TYEE

10 RINEX Logger user Gec++ OBSERVER / AGENCY

11 bfé43821 Xiaomi MI 8 REC ¢ / TYPE / VERS
12 bf&43821 MI 8 ANT ¢ / TYEE

13 -3961916_.4382 334B991.6513 369B8200.78&30 APPROX POSITICN XYZ
14 0.0000 0.0000 0.0000 ANTENNA: DELTA H/E/N
1s & 8 C1C L1C D1C S1C CsQ LsQ DsSQ sS5Q SYS / & /7 OBS TYPES
le R 4 Cl1C L1C D1C s1C SYS / & / OBS TYPES
17 E 12 C1B L1B D1B S1B C1C L1C D1C S1C C5Q L5Q D5Q Ss5Q S§YS / & /7 OBS TYPES
la C 4 CZI LzZI DI SzZI S¥S / & / OBS TYPES
1s J 8 C1C L1C D1C S1C Cs5Q Ls5Q D5Q SsQ S¥YS / & / OBS TYPES
20 2018 11 B 10 45 37.0000732 EES TIME OF FIRST OBS

21 24 RO1 1 ROZ -4 RO3 5 R0O4 & ROS 1 ROe -4 RO7T 5 ROB & GLONASS SLOT / FRQ £
22 R0O% -2 R10 -7 R11 0O Rl2 -1 R13 -2 Rl4 -7 R15 0O Rle -1 GLONASS SLOT / FRQ #£
23 R17 4 R1B8 -3 R15 3 R20 2 R2Zl 4 R2Z -3 R23 3 RZ4 2 GLONASS SLOT / FRQ #
24 G LicC S5YS / PHASE SHIFIS
25 G Ls5Q -0.25000 SYS / PHASE SHIFTS
26 R LicC SYS / PHASE SHIFTS
27 E LiB SYS / PHASE SHIFTS
28 E LiC +0.50000 SYS / PHASE SHIFTS
23 E LsQ -0.25000 SYS / PHASE SHIFTS
230 C LzI SYS / PHASE SHIFTS
21 J LicC SYS / PHASE SHIFTS
32 J LsQ -0.25000 S5YS / PHASE SHIFIS
33 Cic 0.000 C1P 0.000 CzC 0.000 C2ZP 0.000 GLONASS COD/PHS/BIS
34 END OF HEADER

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Android Raw Data Logging Tool — 3: RTKDROID

* External GNSS Receiver can be o avcm
connected to Android Device ¥, Rikdroid sour [l N, Rekroid
* Base-Station is connected via NTRIP e ST
A d d re S S Rover Mode Kinematic (RTK) - E?’ggijfuea%gzé%%%%%o“
VRS Correction also supported S .| ===
° Su pported F||e Form at Ambiguity Resolution Fix and Hold - éég%%gﬁm 330 7 30
° ubx (u_blox) Sge;|;tsefQZSS+GAL 300/ \ﬁg
e Other formats will be included if O GPS + GLONASS + Q755 + GAL PRSI SVE - aE
requested (® GPS + BEIDOU + QZSS + GAL | -+ :
* SBF (Septentrio) will be included in near ey e . W ONAX =
future AT e
. NTRIP Settings
e Real-Time RTK e
202.166.206.142
* Raw Data can be logged for Post-
Processing 0 |
* Output from RTKDROID can be send :
to Other APKS In the deV|Ce START ROVER START RECORDING

O < = @] <

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Position Output from Android
GNSS Receiver

BEKE (TUMSAT)

* Mobile-phone is kept static for about 60min then
moved around the roof.

* A GNSS base-station (Trimble NetR9) on the roof is
used to collect correction data.

These data were logged at TUMST, Dr. Yize

Shibasaki Lab, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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Post-Processing Output: GPS L1 vs GPS L1/L5

2m : 5m
Data logged by Mi8 Smart-phone
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Post-Processing Output: GPS L1 vs GPS + QZS L1

2m 2m
Data logged by Mi8 Smart-phone
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Post-Processing Output: GPS L1 vs GPS + QZS L1/L5
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Data logged by Mi8 Smart-phone
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Post-Processing Output: GPS L1 vs GPS + QZS + BDS L1

2m 2m

Data logged by Mi8 Smart-phone
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Post-Processing Output: GPS L1 vs GPS + BDS + QZS L1/L5
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Data logged by Mi8 Smart-phone
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Post-Processing Output: GPS L1 vs GPS + GAL+ BDS + QZS L1

2m : 2m
Data logged by Mi8 Smart-phone
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Post-Processing Output: GPS L1 vs GPS + GAL+ BDS + QZS L1/L5

2m * Zm
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Post-Processing Output: GPS L1 vs GPS + GLO + GAL+ BDS + QZS L1

2m z 2m
Data logged by Mi8 Smart-phone
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Post-Processing Output: GPS L1 vs GPS + GAL+ BDS + QZS L1/L5

2m 2m

Data logged by Mi8 Smart-phone
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(Possible) Applications of Android GNSS Raw Data

* High-Accuracy Positioning
* Multi-System, Multi-Frequency

* Interference and Jamming Detection
* Crowd Sourcing

* Spoofing Detection
* Signal Authentication

* Atmospheric Parameter Estimations
* lonosphere and Troposphere

e Space Weather
* Scientific Applications
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Additional Information

Please visit website at
https://home.csis.u-tokyo.ac.jp/~dinesh/index.htm

Contact:
dinesh@csis.u-tokyo.ac.jp

Sample Raw Data can be downloaded to Check Accuracy of RTK Processing
1. High-End Base (NetR9) Data vs Low-End Rover (u-blox M8T) Data
2. Low-End Base (u-blox M8T) Data vs Low-End Rover (u-Blox M8T) Data
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https://www.youtube.com/watch?v=JaicV8egzFo
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