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ABSTRACT

The performance of Global Navigation Satellite System (GNSS) chipset and Inertial Measurement Unit (IMU) sensors
embedded in smartphones for location-based services (LBS) is limited due to the economic reasons for their mass production.

Therefore, it is necessary to efficiently process the output data of the smartphone’s embedded sensors in order to derive

the optimum navigation values and, as a previous step, output performance of smartphone embedded sensors needs to be

verified. This paper analyzes the navigation performance of such devices by processing the raw measurements data output

from smartphones. For this, up-to-dated versions of smartphones provided by Samsung (Galaxy s10e) and Xiaomi (Mi 8) are

used in the test experiment to compare their performances and characteristics. The GNSS and IMU data are extracted and

saved by using an open market application software (Geo++ RINEX Logger & Mobile MATLAB), and then analyzed in post-

processing manner. For GNSS chipset, data is extracted from static environments and verified the position, Carrier-to-Noise (C/

N,), Radio Frequency Interference (RFI) performance. For IMU sensor, the validity of navigation and various location-based-

services is predicted by extracting, storing and analyzing data in static and dynamic environments.
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1. INTRODUCTION
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Table 1. GNSS chipset experimental test environment.

Parameters GNSS chipset test

GNSS chipset ~ Broadcom BCM47752 (Samsung Galaxy s10e)

Broadcom BCM47755 (Xiaomi Mi 8)

Platform Samsung (Galaxy s10e) & Xiaomi (Mi 8)
Geo ++ RINEX Logger APP

State Static

Data rate 1Hz

Time 10 minutes
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Antenna

o tlol AE S22 2R om P g

32
o
=
2,
ofr
il
Ql
1o
o
o
-
Q
)
=
=3
5
o=
)
o
wn
=
2
(¢}
=3
—
(¢}
@
=
a
=
a
(¢}

5 Jysl=t, o]+= Anghileri et al. (2008)0llA4] AF5Hx 4~
A17] Zel7t AT Hlo]E)7} ¢li= cold startz}al 7Fs
Time to first fix7} YHFE 0 2 30x0)|A] 13 302 2= A3} open
sky @51 RS ATk U S ksl alick 2

© ol fE RFI A% Aol 75 28 FHE AP PAksto] 4

o
ok
32
o
£
b

2 =ollAe A/dat AFQu] AutEES] GNSS &9 A%
2 H]W5}7] €8l Geo++ RIENX Logger APPL o]&35}o] =
RINEX o}t & 2] 531§, Takasu (2013)7} Aot v it
© 2 RTK LIB v.2.4.25 A}25}o] £]x]5]1& = =59t RTK LIB
= thokst A 170 whe} Positioning, Frequency, Satellite’s
18] 7}4] optiong AEsto] FHNE TEF + vk 2 AY
oA ARdoll AFESE AMY AntEE HYlo] o]FFmapg Al F
314 917 whiel) F5o] ATl o] 85191 we) 29 Al
& 2A517] €38l LItfed-& ©]8-5F Single Mode option A1E1S
o S £S5t &, Ak 2 (Pseudorange)iH ©]&-

-

o

Micro-wave Shield Box
——<] Re-radiator T
Wl smmer (PPD)
Smart Smart
phone #1 phone #2
Model Feature
Ant Multi-GNSS High Performance Antenna GPS L1/L2/L5, Galileo E1/EGES,
iy LI/L2GPSA-T (GPS Networking) GLONASS LI/L2/L3. Beidou BI/B2/B3
Re-radiator GPS Re-Radiating Kits (GPS Networking) Amplify and retransmit the input signal through the
antenna
Jammer USB type Jammer L1 CWI Jamming Signal
Smartphone #1 Samsung Galaxy s10e Broadcom BCM47752
Smartphone #2 Xiaomi MI § Broadcom BCM47755

Fig. 1. GNSS experiment test set up.
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Table 2. GNSS chipset 2D positioning results (horizontal error) (unit: m).

Variable Samsung (Galaxy s10e) Xiaomi (Mi 8)
Mean 1.41 1.52
Standard deviation 0.72 0.77
RMSE 1.59 1.71

Table 3. Samsung/Xiaomi smartphones GNSS chipset performance.

GPS Galileo GLONASS QZSS BeiDou

L1 L2 L5 El E5a E5b E6 G1 G2 G3 L1 L2 L5 L6 Bl B2 B3
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Xiaomi @ [ K [ ] [ ] [ ] [ ]

time[min]
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4. CONCLUSION
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