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How mobile device navigates?



r The University of
&' | Nottingham

Google Play Services (android.gsm.Iocation)GRACE‘\L

& Picka place )
.,
v &
”s% %}x@
$~ ,@
%h
~,
orse GuardsPorsce Y 2 = s
3q' .
® o
o
-
10Downing Strest ©) \g 5 .~--_"l'
= _California Ave 'I
Caltrain Station S \}’
po = &
! Q
| 2
° &
/ &

7 &

10 Downing Street 4 i
] <
10 Downing Street,London SW1A 2AA, U o \& o
%
St James's Park ," Q-}' =
L4
[

developers.google.com/awareness-location/
developer.android.com/guide/topics/location/strategies.html
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Google Maps, Google Fit,
GnssLogger

[ ﬁ Places, Nearby
Activity Recognition,
Geofencing, FLP,

Android Stack

Sensors,
GNSS Raw Measurements

RAW GNSS Abstraction to the physical
Measurements e Hardware
are found here 3 4

Goodee GNSS, WiFi, BLE, and Sensor chips live down here ¢ coeaeoe !
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Can we improve accuracy?
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Differential solution
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Figure 1: Cumulative distribution function (CDF) for current (left) and
upcoming dual-freq Android chpsets (right), both with mobile phone antenna

equivalent.
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Localised corrections and APl encapsulation
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Nougat

Raw GNSS
Measurements
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Is this all about accuracy?
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Interconnected
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Do we always need best accuracy?
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Privacy and
the Internet
of Things

Gilad Rosner
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What we discussed

@ How mobile device navigates?

@® Can we improve accuracy?

© s this all about accuracy?

@ Outlook and Summary
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Take away

= The raw measurements® can be used to improve integrity and
confidence in our position?.

= Differential corrections®

can improve accuracy.
= For GNSS, position is not everything. Think outside of the box.

= Do we always need the most precise location? Think privacy.

1For raw GNSS observations use android.location native library; for other sensors use
android.hardware. Always check against chipset solution.

2Current hardware is not perfect, future dual frequency chip-sets and external antennas will be a
large improvement.

3GNSS knowledge required as android.gms.location encapsulation is missing. We are addressing
this in FLAMINGO H2020 project.
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Knowledge is the key... Useful links

= Using GNSS raw measurements on Android devices (GSA white
paper)

= GSA user report http://bit.ly/2i36aRj

= "Privacy and loT" Gilad Rosner

= Google GNSS tools website http://g.co/gnsstools

= My introduction to calculating pseudoranges at
github.com/DfAC/AndroidGNSS
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