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e Kinematic Positioning Experiments
Continuous, Stop & Go

e Precise Point Positioning (PPP), DGNSS

e Google Pixel 5 Android Smartphone with
Dual Frequency Receiver L1/L5 Band

e Spectra SP 80 RTK GNSS Receiver as Reference

e Experiments: LBS Course
Andreas Slateff, Henri Schauer, Katharina Fehn

e BSc-Thesis
Till Weigert
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e T FIRST FINDINGS with Pixel 5

Missing Carrier Phase Data in All Bands
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RINEX file created by Geo++Rinex-Logger app on Pixel5 smartphone, Karlsplatz 2021-Apr-25
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FIRST FINDINGS with Pixel 5 (cont’d)

Often No Useable or Missing L5-Band Data
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SP80
Reference
Trajectory
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e All measurements, Pixel 5, R1
@ Rover, Round 1, PPP
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Stop & Go
Pixel 5 and

Spectra SP80

(7 Stop Points)

Large Scattering of
Positioning Solutions!

© 2021 Fehn, Schauer, Slateff



TECHNISCHE
UNIVERSITAT
WIEN

Back to the Start:

Static Measurements

© 2022 Slateff

|

= Tryto Identify Influencing Factors

m Google Pixel 5 and Samsung S21 5G

m Permute Positions & Orientation

m Permute Configurations

m Test Several Apps
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Results of Static Measurements:

Android Apps Unstable and Crash

Smartphone Display Timeout Sometimes Kills Apps

Sometimes Carrier Phase Data Recorded, Sometimes Not

L5/E5 Band Data Scarcely Recorded

General Low Data Quality (Low S/N-Ratio)

Positioning Accuracy in Decimeter Range Only (15-30 minutes static)
if Carrier Phase Data Available

m Positioning Accuracy in Meters or Worse Only

if Carrier Phase Data Not Available or of Too Low Quality

or of Too Little Frequency
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GNSS Literature:
“Publication Bias?”

e In literature, results on technological progress published —
at the frontline of available technology
e Studies concentrate on particular devices (e.g. Xiaomi Mi 8, Huawei P30)
e Centimeter to decimeter accuracy claimed, e.g.
Wanninger et al. 2020
Psychas et al. 2019
Wu et al. 2019
e Almost no papers address reliability of Android GNSS apps
or Smartphone configuration
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Results of Smartphone GNSS-
Experiments:

Reproducible?
Transferable?

e Further investigation necessary!
e Extensive calibration required? (Antenna phase centre variations...)
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Some Topics to Consider for GNSS
Smartphone-Experiments and Publications:

Airplane Mode active: Yes/No?

Developer Mode active: Yes/No?

Display Timeout (how long?) or Always On Display?

Other Receivers (e.g. WirelessLAN, Bluetooth,...) active: Yes/No?
Which Apps Used for Collecting the Data?

Other Apps Running in the Background?

Power Supply Active (which one? USB? Magnetic?) or Battery?
Orientation of the Device in Space?

... (to be extended)
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Thank You for Your Attention!
Any Questions?
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