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Objectives

Provide information about Software, APPs and Tools to log GNSS raw data from smart-phones

Learn data logging methods using GNSS Logger APK for Android

Explore possibilities of using raw GNSS data for various applications

References
e Android GNSS Tutorial Resources

https://sites.google.com/view/gnsstutorial

* GNSS Logger App
To log GNSS raw data from Android device

https://play.google.com/store/apps/details?id=com.google.android.apps.location.gps.gnsslogger
* GPS Measurement Tools

* Matlab code for processing GPS measurements

https://github.com/google/gps-measurement-tools
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APPs for GNSS Data

* GNSS Logger

* Logs GNSS Raw Data
* https://play.google.com/store/apps/details?id=com.google.android.apps.location.gps.gnsslogger&gl=US

* GPS Test

* Android APP: https://play.google.com/store/apps/details?id=com.android.gpstest
* GitHub - barbeau/gpstest: The #1 open-source Android GNSS/GPS test program

* Geo++ RINEX logger

* Log GNSS data in RINEX format: useful for post-processing kinematic (PPK)

* https://play.google.com/store/apps/details?id=de.geopp.rinexlogger&gl=US
* RTKDROID

* Perform RTK using an external GNSS receiver connected to an android device
* https://home.csis.u-tokyo.ac.jp/~dinesh/LCHAR.htm

* MADROID

e MADOCA PPP using Android Device: External GNSS Receiver shall be connected to android device
* https://home.csis.u-tokyo.ac.jp/~dinesh/LCHAR.htm
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GnssLogger App: To Log GNSS Raw Data from Android Smart-Phone

17:43 1 ™M ®¢ IR ® .l D @72« 6:380 M BN -+ < B Sall B @ 90+ ' GooglePlay Games Apps  Movies&TV  Books  Kids Qa O
GnssLogger GnssLogger
Home Log Map Plots Status Sky Log Map Plots Status Skyplot G n S S Lo g g e r Ap p

Developed with Google

Location 10K~ B
Downloads Rated for 3+ @
GNSS Location ‘ Measurements
Install on more devices
Fused Location ‘ Network Location

L0 This app is available for all of your devices

Navigation Messag... ‘ GnssStatus

Antenna Info
Developer contact v

y o = -_ —— ° @ 22 22
60 - - o
—_— —-——G26U—G16L1— ( - - L9* v -18° . "
@ Lo "R 51 C23 B e GALT: - . s _2E W You might also like >
Nmea Log Sensors GBI )21 AT RI001: —RIGT: R
—GBL1:—RT:61: = G:27:L1: = G:31:L1: = C:13:B1: = J:4:J1: oy -
—C:9:B1 —C:32:B1:—=C:43:B1: —R:21:G1: —E:30 E1 - Adobe Scan: PDF Scanner, OCR
3881:— 622111 — E25E1: — E:27:E @ R Z Adobe
11:B1:—C:27B1:—R6:G1:m — ST o I
216 o 2: :8:E5A:—C: 27 B2A:—G:8:L5: —E25,E5A.C3 y - :
:27:L5: == C:32:B2A: —C:23:B2A: = G:4:L5: = J:4:J5: — J:2:)5: = C:37:B2A: o : o L
Log RINEX . E30°EBA — G3:L5: — CA0B2A = : Dyeen ¢ Adobe Acrobat Reader: Edit PDF
—C:43:B2A: E7E5A —Ci46B1: i Owmi O lobe Acrobat Reader: Edi
| mm v o r— }«-: Adobe:
POF 41 %
Residual Plot ) ) »
® c/No O PR Residual () PRR Residual What's new Komoot: Cycling & Hiking Maps
' komoot GmbH
@ All Fixed bugs related to RINEX headers, gaps in measurements and more. 43%
Auto Scroll A O GPS O SBAS OsmAnd — Maps & GPS Offline
Data safety - @ OsmAnd
O cLonass O) azss 4%
Safety starts with understanding how developers collect and share your data. Data privacy and security practices may vary based on
Licensing Information O BEIDOU O GALILEO your use, region, and age. The developer provided this information and may update it over time. Fasting - Intermittent Fasting
Leap Fitness Group
48%
HELP Exit History Average of Strongest Satellites: 40.2 < Nodata shared with third parties
ey Leamn more sbout how developers declare sharing
Current Average Of Strongest Satellites: 39.8 Microsoft Authenticator
HW Year: 2020 v3.0.3.1 E2:40.4 @ Nodata collected 0 Microsoft Corporation
( 9 Learn more about how developers declare collection 43%

See details

s} @ 4 ] @ 4

Slide : 4



Csi

Center for Spatial Information Science
The University of Tokyo

9 4

HEK

THE UNIVERSITY OF TOKYO

GnssLogger App: Signal Strength, Skyplot, Position Computation, Map Display
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Xiaomi Mi11 Lite 5G Screen Shots
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Xiaomi Mi11 Lite 5G Screen Shots
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GnssLogger App: Visible Satellite Status
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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.

https://developer.android.com/guide/topics/sensors/gnss.html
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https://developer.android.com/guide/topics/sensors/gnss.html
https://www.mathworks.com/products/matlab.html
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Position Output from Android GNSS Receiver, Tokyo University, Komaba Campus

 Standard Position Computation
* No DGPS or RTK Corrections
* All visible GNSS Satellites are used
* Frequency : L1/L5/E5
e Surrounding : Tall Buildings around

Gray Buildings ©;2008 ZENRIN

&
NG " tartt

Imagery Date: 1/11/1997%3 lat 35.662143° lon 139.677528° elevn O m eyealtiy 118 m
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Output from GNSS Analysis Tool, Data Logged by GNSSLogger
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Output from GNSS Analysis Tool, Data Logged by GNSSLogger
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Sample GNSS Raw Data from Mil1l Lite 5G

Sample GNSS raw data can be downloaded from the following website:

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

Data were taken at the same time by using 4 or 5 different types of devices.
This will help to compare accuracy from different devices as well.

Smart-Phone Data

. - . - . - . - . 0] R 3
Xiaomi Mi8 (a) | Xiaomi Mi8 (b) Xiaomi Mi8 (c) Xiaomi Mi11 Lite 5G pperno
Data 08
Day 1 Data 01 Data 02 Data 03 Data 09 Data 10
Data 05
Day 2 Data 04 Data 06 Data 07

GNSS Raw Data from android devices open new opportunities to develop location based applications

with high accuracy that were not possible before.

9 4
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THE UNIVERSITY OF TOKYO

Slide : 13


https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Train.htm
https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Raw_files/AndroidRawData/DataCompare/Mi8_01_A_20211230.zip
https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Raw_files/AndroidRawData/DataCompare/Mi8_02_A_20211230.zip
https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Raw_files/AndroidRawData/DataCompare/Mi8_03_A_20211230.zip
https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Raw_files/AndroidRawData/DataCompare/Mi11Lite5G_20211230.zip
https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Raw_files/AndroidRawData/DataCompare/Mi11Lite5G_20220101.zip
https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Raw_files/AndroidRawData/DataCompare/OppoReno3A_20211230.zip
https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Raw_files/AndroidRawData/DataCompare/Mi8_01_B_20220101.zip
https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Raw_files/AndroidRawData/DataCompare/Mi8_02_B_20211230.zip
https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Raw_files/AndroidRawData/DataCompare/Mi8_02_B_20220101.zip
https://home.csis.u-tokyo.ac.jp/~dinesh/GNSS_Raw_files/AndroidRawData/DataCompare/Mi8_03_B_20220101.zip
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