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Raw GNSS Measurements in the Android Ecosystem

Google GNSS Analysis Tools

17,000 downloads
(last year: 10,000)

Google Scholar

Articles

Any time

Since 2020
Since 2019
Since 2016
Custom range...

Sort by relevance
Sort by date

2020 Snapshot

RTK, PPP. Interference Detection, Health
Monitoring, Analysis, ...

Android GNSS raw measurements n

About 1,350 results {0.06 sec)

Real-Time Geophysical Applications with Android GNSS Raw Measurements
M Fortunato, M Ravanelli, A Mazzoni - Remote Sensing, 2019 - mdpi.com

The number of Android devices enabling access to raw GNSS (Global Navigation Satellite

System) measurements is rapidly increasing, thanks to the dedicated Google APIs. In this

study, the Xiaomi Mi8, the first GNSS dual-frequency smartphone embedded with the ...

vy 99 Related articles All 6 versions 99

A controlled-environment quality assessment of android GNSS raw
measurements
N Gogoi, A Minetto, N Linty, F Dovis - Electronics, 2019 - mdpi.com

1,350 papers
(last year: 900)

[HTML] mdpi.com

[PDF] mdpi.com
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Google Logging Tools: GnssLogger
o RINEX

o Sensors
o Updated Ul
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Why didn’t Android use RINEX in the first place?

RI N EX V3 Iogg i ng Because there are many raw measurement attributes that are very important to

phones but not present in RINEX:

Android Raw Measurement AP

- STATE_CODE_LOCK
STATE_BIT_SYNC

RINEX STATE_SYMBOL _SYNC
STATE_SUBFRAME_SYNC
STATE_MSEC_AMBIGUOUS
STATE_TOW_DECODED

pseudorange getReceivedSvTimeNanos

- getReceivedSvTimeUncertaintyNanos

Observation

codes: Doppler getPseudorangeRateMetersPerSecond

I

Q - getPseudorangeRateUncertaintyMetersPerSecond
I+Q

L1C Carrier phase getAccumulatedDeltaRangeMeters

- getAccumulatedDeltaRangeUncertaintyMeters
J

/ android 5




RINEX logging feature

=  Settings
Location .
GNSS Location . Measurements .
Fused Location . Network Location .
| Navigation Messag... . GnssStatus .
. " n H
e New switch “Log RINEX" on settings UL. gsersors @

—

e Logs a new file with .<yy>0 extension during a ame >
logging session.

NTRIP Settings Residual Plot

Auto Scroll

HELP EXIT
HW Year: 2019 v2.0.4.2
Platform: 10, Api Level: 29

HW Model: flame;MPSS.HE.1.0.c12-0006
3-SM8150_GENP_PACK-1.260947.13;

android




RINEX logging feature, Demo

android 7


https://docs.google.com/file/d/1epgSxonTVwZ8a6jpM6UqRM2Ns2HMpxgf/preview

Resulting log file

3.03 OBSERVATION DATA M RINEX VERSION / TYPE
Gnsslogger. Google 10 20200503 231859 UTC PGM / RUN BY / DATE
G 8 C1C L1C D1C S1C C5Q L5Q D5Q S5Q SYS / # / 0BS TYPES
R 4 C1C L1C D1C S1iC SYS / # / OBS TYPES
E 8 C1C L1C D1C S1C C5Q L5Q D5Q S5Q SYS / # / OBS TYPES
2020 05 03 23 18 59.0000000 GPS TIME OF FIRST 0BS
10 RG3 5 R04 6 RO5 1 RO9 -2 R10 -7 R11 © R16 -1 R19 3 GLONASS SLOT / FRQ #
R20 2 R21 4 GLONASS SLOT / FRQ #
END OF HEADER
> 2020 05 03 23 18 59.4335010 0 22
21417282.32406 73185.88506 -1719.73206 35.50006
22300207.68714 -112219.85214 2621.74614 24.00014
23045754.35605 134571.33005 -3128.20605 30.90005 23043405.48205 24305
20076248.90205 11577.90905 -282.75305 29.90005
24887062.54506 123867.76306 -2892.13106 35.60006
23993329.963 2 -3204.450 2 16.900 2 23990950.810 3 322 3
20826431.26206 -73129.19806 1687.83606 38.30006 20824079.98905 94305
22812120.69706 -93479.05806 2167.12406 36.80006
19940862.62806 -46927.57806 1112.47106 36.30006
19682270.34814 87594.00214 -2123.68914 29.30014
23922409.86005 -169263.44205 4069.37405 32.40005
20002264.62014 -8459.13014 201.34614 23.50014
21431733.520 3 -2774.250 3 21.500 3
23264768.63614 -113555.75014 2728.09314 28.20014
23719630.54105 13276.33705 -365.91605 29.70005
23142889.51105 -99259.64405 2378.93905 34.90005
25123308.895 4 1995.250 4 24.200 4 25121184.26614 -55072.92114
21587675.963 3 -117.150 3 20.900 3 21585529.14904 3036.03304
21965884.83406 -22367.14406 516.71306 35.50006 21963768.30005 -14766.74205
27186938.07405 -113069.38905 2620.40705 34.30005 27184813.14514 -74028.56014
24553576.413 3 -2154.700 3 22.600 3
25417906.25005 92216.04505 -2143.17905 35.20005 25415782.82004 60533.44904
> 2020 05 03 23 19 00.4335010 0 23
G02 21417597.70606 74901.99006 -1716.50206 37.30006
22299699.239 3 2623.600 3 21.900 3
23046335.05405 137695.37705 -3123.89005 31.70005 23043990.97705 17805
20076287.27605 11857.38105 -280.86605 32.40005
24887598.27406 126755.80206 —-2887.63706 37.70006




Sensor logging feature

Raw sensor data

Accelerometer, rate-gyro, and magnetometer
measurements

In both calibrated and uncalibrated formats

755 B O o .

=  Settings

Location .
GNSS Location . Measurements .
Fused Location . Network Location .
Navigation Messag... . GnssStatus .

Nmea Log Sensors .

Log RINEX
NTRIP Settings Residual Plot
Auto Scroll

HELP EXIT

HW Year: 2019 v2.0.4.2
Platform: 10, Api Level: 29

HW Model: flame;MPSS.HE.1.0.c12-0006
3-SM8150_GENP_PACK-1.260947.13;
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Ul Improvements

Skyplot Status

az/el plot of all satellites ID, C/No, az, el

758 BI@ L © - PR S ] 757 B@ g @ - AR )]

GNSS Status Skyplot =  GNSS Status Table

Avg Cn0 Used in Fix Avg Cn0 in View

25.475 24133

ID GNSS Freq C/NO UsedInFix Elev Azim

5 = 311 T 21.0 2780
Angle from North 7 = 304 T 64.0  42.0
° 8 = 210 T 330  60.0
2 0 2 9 =n 206 F 40.0  154.0
1 = 248 T 170 97.0
13 228 T 150 3160
17 178 F 3.0 185.0
27 150 T 100  36.0
28 266 T 470 2330
30 386 T 59.0 3200
4 F 7.0 143.0
9 256 T 400 1540
30 213 F 59.0 3200
14 299 T 260  49.0
6 216 T 240 3230
16 234 T 240 2750
15 392 T 560  344.0
5 355 T 570 2480
24 196 F 210 61.0
23 142 F 8.0 23.0
17 196 F 19.0 1150
4 216 T 240 1870
193 F 100  307.0
LOCK NORTH UP 1 21 T 9.0 247.0
7 236 T 160  160.0

android 1q
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Google Analysis Tools
L1,L5 analysis

Kalman Filter positions

ADR (carrier phase) positions

Select satellites for position
RINEX

O O O O O

android
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GNSS Logger

GNSS Analysis

android
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https://g.co/GnssTools

/ Vi Raw GNSS Measurem X \
<« c 0O ‘ @ Secure | https:/developer.android.com/guide/topics/sensors/gnss.htm| Q *‘ eRC 60 X & B :
.
LI nkS to tool S: M Moma Now i Raw GNSS Measur |5 Links to siides, do- i GnssMeasurement [G] Android GNSS We' [ Google Groups [} Groups: GPS Meas < Advanced Leader: »
.

| Developers DESIGN DEVELOP  DISTRIBUTE Q search [P PLAY CONSOLE

API Guide Develop > API Guides > Location and Sensors

... find the tools in the GPS s ‘ Raw GNSS Measurements
Measurement TOOlS repo On '[I"::i:er;droid Framework provides access to raw GNSS measurements on several Android ———
GitHub, which includes the

GNSS Logger APK and the

I |

> Android devices that support
Note: Google has released version 2.5.0.0 of the GNSS Analysis App. For more information, see the raw GNSS measurements

GNSS Analysis app v2.5.0.0 release notes. > Logging raw measurements

> Analyzing raw measurements
This article lists Android devices that support raw GNSS measurements as well as tools to log and analyze

> GNSS Analysis Control
GNSS data. You can find the tools in the GPS Measurement Tools repo on GitHub, which includes the GNSS Panel

. Logger APK and the GNSS Analysis app for Linux, Windows, mac0S, and the Installation and User Manual. > GNSS Analysis interactive
plots
GNSS Analysis app for e et O s e T T RO G s s
page to test new phone designs, validate functionality, develop new algorithms, evaluate improvements to > GNSS Analysls app v2.5.0.0
the GNSS system implementation as well as building value added apps. release notes

Linux,
Windows,
mac0S,
and the
Installation and User Manual.

> Provide feedback
Android devices that support raw GNSS
measurements

Before you can get any raw GNSS output, you need to make sure that you have a device that can capture such data. Most devices manufactured in 2016
or later and shipped with Android 7.0 or higher provide raw GNSS data

Depending on the device, raw GNSS measurements can include all or some of the following data:
« Pseudorange and pseudorange rate.

« Navigation messages.

« Accumulated delta range or carrier.

« Hardware (HW) clock

Connectivity = The table below lists devices that support raw GNSS measurements and the data they provide. This isn't a comprehensive list, you should contact the
manufacturer to make sure that a specific device supports raw GNSS measurements.
Text and Input oo
Ands Automatic G: Navigation Accumulated delta HW Global
Dats Storage: ke version Control messages range clock systems.
Administration v HTCU11 Plus 80 no no no yes GPS
GLONASS

Web Apps v

HTC U11 Life 8.0 no no no yes GPS
Best Practices 2o GLONASS

android 13


https://developer.android.com/guide/topics/sensors/gnss.html
https://github.com/google/gps-measurement-tools/releases/tag/2.0.0.1
https://github.com/google/gps-measurement-tools/releases/download/V2.5.0.0/GnssAnalysis-LinuxV2.5.0.0.zip
https://github.com/google/gps-measurement-tools/releases/download/V2.5.0.0/GnssAnalysisWindowsV2.5.0.0.zip
https://github.com/google/gps-measurement-tools/releases/download/V2.5.0.0/GnssAnalysisMacV2.5.0.0.zip
https://github.com/google/gps-measurement-tools/releases/download/V2.5.0.0/Installation.Instructions.and.User.Manual.GNSS.Analysis.App.1.pdf

GNSS Analysis App, v3.0.3.0

Major release, compatible with Android P and Q (aka 10)
Major feature updates (from v3.0.0.0)
Minor feature updates

/ Bug fixes
Version numbering: v3.0. 0/

Available now: https://g.co/GnssTools

Replaces v2.6.3.0

android 14


https://g.co/GnssTools

L1L5 C/No Comparison

L1 Only Antenna+filter loss at L5

Minimum C/No with 0 dBi RHCP antenna
with 2dB Front End Noise Figure

GPS (dB.Hz) | GAL (dB.Hz)

L1/E1 45.5 47

L5/E5a (I + Q) 49 49

android 15
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Group Delay

When two signals of different frequency pass through a medium
(including: Earth’s atmosphere, and the RF chain of the receiver), they
Ttx : : : )
— U experience different time delays relative to each other.

Q

Tth5

/

oy Also, the signal processing in different GNSS chips might result in
/ significant differences in L1 v L5 delays, and this must be measured
— L1 and compensated for before using L1 and L5 measurements together.

Observed T’[XL5 # Observed Ttx |
i.e. Pseudorangel_5 # Pseudorangel_1

android 1¢



Inter System Bias

The different GNSSes are synced to different times
(except QZS which manages to be synced to GPS)

Moreover, different GPS receivers will treat different
signal types differently, resulting in further differences
in observed times. These offsets must be measured
and accounted for before combining pseudoranges
from different systems.

android 17



Example 1:

® O@® Analysis: Pseudorange errors
Raw pr errors (measured raw pr minus expected pr)
U relative to GPS L1: Svid,Freq, mean, o (m)
loG1 11.5m, GalE1 3.0m, BdsB1 6.7m

psL51 7m, GalES 4.3m —— G02L1, 8.6, 3.7

. —— G05,L1, 7.0, 3.3

| | 11 ’!_f 1 i GO06,L1, 8.0, 5.1
@ }H l" ‘x c‘lt § r' *I ': iy ‘ - ¥ A4 ." bl §12 L S
3 ol :53;?‘51 s e s licos i, 04 35
£ 1 sx .'“ N ,"zu il '3* f ““' W00 1 1.4, 43 |
O -4 7 Ph RN RO RIS R ‘_w,-‘.‘ ARSI T 1 v ;‘ .G31,L1, 9.5, 45 |
o A G i i ’; ——G06,L5, 102, 4.1 |
-10 1 i G24,L5,10.3, 3.6 |

— G25,L5, 9.4, 3.1

-20 lono: klobuclimar (GPS broadcast) Tropo hopfield (2OC 1016hPa 23hPa) —RE5E3.8, 5.0
10 error in clock bias estimate — — R06.L1, 5.2, 69 |

"‘18..|“ A “. : III - ." ‘. ". P

g7, 54
Show Smoothed 120R20,L1,14813, 6.6 .

(seconds) R21,L1,11.5, 6.3 /id 18




Example 2:
@ Analysis: Pseudorange errors

Raw pr errors (measured raw pr minus expected pr)

30 :
tau relative to GPS L1: 2
O[GIOG1 1461.9m, GalE1 -511.1m ] Svid,Freq, mean, o (m)
GO08,L1, 15.2, 8.0

G10,L1, 15.7, 6.8
G11,L1, 18.9, 22.3
G14,L1,18.2, 7.1
100 G18,L1,20.7, 9.0
| ; - G20,L1, 26.0, 19.0

AR nints 2t i S A AP A LA A, A\ i ATl 1,11, 18.4, 14.2

0 =5 M T i \”‘W oo/ Lviitrs yuy 13.8, 7.7
G27,L1, 16.2, 7.0

N

o

o
T

G32,L1, 171, 7.2
-100 RO3,L1, 194 19.8

3030 | | l ' ' ' Ro4 -1 6, 7.2
lono: klobuchar (GPS broadcast) Tropo: hopfield (20C, 1016hPa, 23hPa) RO4; 17718,

10 error in clock bias estimate R13,L1, 12.5, 35.5

oL ooy T T BT T e T T W W v v 5.8, 76.9
§?§%8184

60 80 100 120 140 160 18Q9,L12008, 8.6

Show Smoothed ‘
(seconds) R20,L1, 14.7, 11.8¢




Raw pseudorange, Kalman Filter, Carrier Phase (ADR)

Google
\j' y

|
i
_ Result with PPK (Post-Processed-Kinematic)

android 2(


https://docs.google.com/file/d/1R7tadSH8zNX8WQDiNGAFsyUWjTyKAjTw/preview

Raw pseudorange, Kalman Filter, ADR

Analysis: Positions Analysis: Positions Analysis: Positions 3 o

=
=
i
=
=
S
=

P an 60 40

4 80 ' 20 60 20 0 20 60 80
ERow Kalmanrilter Show ADR {seconds) Show Raw Show ADR (seconds) Show Raw [ERow Ralmanrilter,  (seconds)

Comparison of positions from the same data set, left to right:
e Raw Pseudorange, processed with Weighted Least Squares (weighted by reported measurement uncertainty).
e Kalman Filter, using WLS position, and WLS velocity (velocity computed from Doppler measurements)

e WLS position from ADR (Carrier Phase).

Conclusion: you should expect to get noisy positions from Raw Pseudoranges.

android 21



Carrier Phase

“ Cc 0 | B https://developer.android.com/reference/android/location/GnssMeasurement.html pxg ‘

=
l'l Developers

& Reference

Android APIs

~ android.location
Overview
v Interfaces
~ Classes
Address
Criteria
Geocoder
GnssClock

APl level: 24 ¢

+ android.inputmethodservice

DESIGN DEVELOP DISTRIBUTE

Summary: Constants | Inhef
Methods | Inheriteq

GnssMeasurement

public final class GnssMeasurement

extends Object implements Parcelable

java.lang.Object
L, android.location.GnssMeasurement

A class representing a GNSS satellite measurement, containing raw and computed information.

GnssMeasuremL 1

Public methods

int

double

int

double

long

describeContents()
Describe the kinds of special objects contained in this Parcelable instance's marshaled representation.

getAccumulatedDeltaRangeMeters()
Gets the accumulated delta range since the last channel reset, in meters.

getAccumulatedDeltaRangeState()

—

Public methods

getAccumulatedDeltaRangeMeters()
getAccumulatedDeltaRangeState()
getAccumulatedDeltaRangeUncertaintyMeters()

Gets '‘Accumulated Delta Range' state.

getAccumulatedDeltaRangeUncertaintyMeters()

Gets the accumulated delta range's uncertainty (1-Sigma) in meters.

getCarrierCycles()

The numbher of full farrier ruclac h the llita and tha

getCarrierFrequencyHz()

getCnODbHZz()

getConstellationType()
getMultipathIndicator()
getPseudorangeRateMetersPerSecond()
getPseudorangeRateUncertaintyMetersPerSecond()
getReceivedSvTimeNanos()
getReceivedSvTimeUncertaintyNanos()
getSnrinDb()

getState()

getSvid()

getTimeOffsetNanos()

hasCarrierFrequencyHz()
android 22

hasSnrinDb()



Swd Freq median

G25,L1, 40.2
G29,L1,416
G31,L1,39.7
GO06,L5, 36.3
G24,L5, 332
G25,15,35.2

RO4,L1, 125

80
(seconds)

_—

—— il 39.4

100 F(121 ,38.2

R20.L1.32.9

End point, Svid

G02,L1
GO5,L1
GO6,L1
G12,L1
G21,L1
G24,L1
G25,L1
G29,L1
G31,L1
R04,L1
RO5,L1
RO6,L1
R11,L1
R12,L1
R20,L1
R21,L1
R22,L1

140

Svid, Freq
G02,L1
GO5,L1
GO6,L1
G12,L1
G24,L1

G25,L1

G29,L1
G31,L1

GO6,L5

G245
G255

—— 5]
RO6,L1

1
80 100 120 140
(seconds)

' ' I ' ' |

20

40 60 80 100 120 140
(seconds)

4
E 142 t st '“’V\,—m-«ww.«
2 -14.3

S 144

AR 1P

Svid,Freg, mean, o (m)

Go2,L1, 8.6, 3.7

5051L1~ 7.0, 33

'a31,L1a5) 45
| GosLs, 102, 4.1

G24,.5,103, 3.6
- G255, 9.4, 3.1

-018hPa ROS{L, 3.8, 5.0
RO6,L1, 5.2, 6.9

L
60 80

\SSuunius)

Show Smoothed

1 2=
20,L1,
*HZI.LWJ

10
0,
E
G25,L1, 3.6, 2.34
st L1,4.19,2.80
0 A, 4 ssgs 20
08, 0.65
4 L5,70.24, 0.65
| | | | (25,L5, 3.6, 2.28
RO5,L1, -0.37, 0.62
) RO6,L1, -0.21, 0.23
&
RSy 201,50} 288
& o 20 40 60 1@0 o ot)%oo &
(seconds) RO111 374 210

140



Analysis: Accumulated delta range errors

Svid,Freq, mean, o (m)

G02,L1, 1.10, 0.58
G05,L1, 0.00, 0.00
G06,L1, -0.38, 0.69
G12,L1, 1.41, 0.93
G24,L1, -0.36, 0.60
G25,L1, 3.66, 2.34
G29,L1, 4.19, 2.80
G31,L1, 4.56, 3.20
~——— G06,L5, 0.08, 0.65
G24,L5, -0.24, 0.65
G25,L5, 3.61, 2.28
=———R05,L1, -0.37, 0.62
RO6,L1, -0.21, 0.23
R11,L1, 3.76, 2.57
R12,L1, 5.01, 2.88
R20,L1, 0.10, 0.82
R21,L1, 3.74, 2.10
R22,L1, 4.62, 3.34
EO1,E1, -0.17, 0.37
L ! L E12.E1, 4.13, 2.77

ADR errors, i.e. measured ADR minus expected ADR (Carrier Phase)

10 F 3 /"
| P A

54 ér:‘wz;lke diff resxduglsfrom re!eyenceISV: G05, L1 1 E26.E1. 0.09. 0.63
HW Clock Discontinuity E31E1. 2.43, 1.83
- 5a, -0.30, 0.3!
(\ -
s 5a, -0.42, 0.7¢
& i . 1 | X . 5a, 3.91,2.73
S 20 40 60 80 100 120 Eﬁ?ge -20;9 3,10;2(
,£08, 2.29, 1.
Feeah) G20,L1,-0.19, 0.57,
Reference PVT
Stationary Receiver <-—-Manual —
Lat (deg) 37.4153795| Lon(deg) |-122.0834931| Alt(m)

Moving Receiver (o) WLS

Residual errors, single-differenced
from reference SV GO05 L1.

Using Reference PVT specified by
user, in this case “Stationary Receiver,
WLS median position”.

QUESTION: Why are these residual
errors growing over time?

Hint:

android 24



Analysis: Accumulated delta range errors

ADR errors, i.e. measured ADR minus expected ADR (Carrier Phase)

Svid,Freq, mean, o (m)

GO02,L1, -0.04, 0.06
GO5,L1, 0.00, 0.00
GO06,L1, 0.04, 0.06
G12,L1, 0.09, 0.02
G24,L1, -0.04, 0.12
G25,L1,-0.12, 0.05
G29,L1, -0.02, 0.05
G31,L1, -0.01, 0.06
G06,L5, 0.02, 0.08
G24,L5, 0.02, 0.06
G25,L5, -0.18, 0.11
RO5,L1, -0.08, 0.07
'~ RO06,L1, -0.00, 0.05
R11,L1, 0.06, 0.02
R12,L1, -0.02, 0.06
R20,L1, 0.05, 0.05
R21,L1, -0.01, 0.05
R22,L1, 0.00, 0.04
EO1,E1, 0.04, 0.04
E12,E7, -0.04, 0.02

.04 43.0.3.0 | |
“" Single diff residuals from reference SV: G05, L1

HW Clock Discontinuity

E26,E1, -0.01, 0.07
E31,E1, 0.04, 0.02

Residual errors,
single-differenced
from reference SV
GO05 L1.

Using Reference PVT:
nmea file from
previously computed
ADR position

L ~7" Tha, 0.01, 0.05
o&\ 5a, -0.04, 0.05
6\60&'"'""""'""""'"'"'"'“""""'""'""""""'"""""""'"""""'""""'"""'"'"'""'""'"""" 5a, -0.11, 0.08
X ' EZ6,E5a, 0.06, 0.07
0 20 40 60 80 100 120 E31,EQQ, -0.11,0.08
(seconds) C20,L1, 0.03, 0.03
C2A11 NnNa Nnn4d -
Reference PVT
Stationary Receiver () Device
Moving Receiver () NMEA NMEA File: | gnss_log_2019_08_15_10_46_22_Adr.nmea

PN
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Select satellites for position

Analysis Plots v|GPS GLO GAL v|BDS ] Qzs
fresh SVID Plot: GO2,L1 RO4,L1 E12.E1 C12,L1 J194,L1
GO5, L1 RO5,L1 E19.E1 C20,L1 J194,L5
GO, L1 RO6,L1 E26.E1 C24,L1
- — y | G211 R11,L1 - C26,L1
[\ Refresh Positions \ G211 R12.L1 EO1'E5a co91
G24,L1 R20,L1 o
G25,L1 R21,L1 Ei4 Eda
G29,L1 R22,L1 Ei2 E5a
G31,L1 E19,E5a
GO6,L5 E26,E5a
SVIDs from measurements G24,L5 E31.E5a

Suppose you wanted to remove all satellites above 30 degrees elevation. What would the position look like?

android 2¢
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Android 11,

Raw Measurements and GNSS Status API preview
o Antenna Phase Center Offset
o C/No at Baseband and Antenna

android

2020 | © Google



GnssAntennalnfo

PCV
New, optional antenna information = —

phase response
/ 189,

» Phase center offset (PCO)

P =

o Enables cm-level location
o Useful for lever-arm offset in Android Auto

» Phase center variation (PCV)

o Enables cm-level location

o Gain pattern

> Improves GNSS C/N, based location information

» Different values by frequency, and device state

see: https://developer.android.com/reference/android/location/GnssAntennalnfo

android 29



GnssStatus

Since N, GnssMeasurement and GnssSvinfo APIs require Antenna C/N,
o For example, getCn0ODbHz () 8 : ]
© The value contains the measured C/N, for the signal at the antenna input Tuesday, 6 April
o For developers \
o More indicative of external RF; easier to externally test
Several OEMs and vendors also want Baseband C/N,
o More directly measurable inside GNSS chipset
o Useful in OEM and vendor device testing
o Android 11 adds basebandCn0ODbHz

see: https://developer.android.com/reference/android/location/GnssStatus

android 3(



Summary and Timeline

7 7 Android 11

- l\ GnssLogger
2 RINEX logging
(| Sensor logging
— Updated Ul

Q3 2019 Q1 2020 Q2 2020

Q3 2020 Q4 2020

- e Analysis Tools v3.0.3.0 Analysis Tools v4.0.0.0
R ‘ e L1L5 Analysis

Read RINEX
Kalman Filter and ADR (Carrier Phase) processing
Satellite Selection
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the end. Thank You!
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