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Localization & Commmunication

Requirements
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Terrestrial Technology Candidates
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Measurement campaign
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Measurement setup
Vehicle

WiFi
Pixel 6a smartphone +
WifiRttScan App

BLE
Metirionic DMK 215
Bluetooth 6.0 channel
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Measurement setup
Infrastructure

K me

"
v e
Sk .
?‘) g g 3
Station W% | Anchor

»

NS

TECHNISCHE 7N\
UNIVERSITAT 12 EancségltsN

DRESDEN



Measurement setup

Logging
Infrastructure
Clock / ()
o - A 5G NR
3x
Logging 5G
Logging UWB | '

s
A

‘ e WiF1
LAN 6x

))) (((. WiFi D E I\i‘,’l%%mg

4

UWB-Gateway

Switch / PoE (ﬁ
) {3 Total
)0 Station

TECHNISCHE
@ UNIVERSITAT
DRESDEN

Mobile

Logging BLE
Logging GNSS

BLE k

5GNR

uw [~

Prism !

13

DRESDEN /f \

concept

ot



Data processing

Measurement Data Preprocessed Data
Ranges / : Data with
Time
Observables : Sensor
Ordering Attributed Position
System assigned to the Estimation
B Data Timestamps
Formatting
Ephemeris
Processing
Anchor
Coordinat »
Refm?r:ence e Position Global Data
Positions Transform
Coords
Published
Dataset
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Data processing

WiFi
Ranges

BLE
Ranges

UWB
Zigpos RTLS
UWB two-way ranging

TECHNISCHE
@ UNIVERSITAT
DRESDEN

GNSS
Position
PR, PRR, phase, C/No

5G NR
Position
SNR

Ground truth
Position

https://gitlab.com/tud-itvs/
opportunistic-localization-dataset

Data descriptor article will be published soon
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Availability analysis
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Ranging
Residual
distribution

Measured range/
True range
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Localization
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Positioning
principles

Multilateration

Multiangulation
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Create grid on possible realization space
Assign probabilities based on measurement

Grid positioning

Probability grid Recursive Bayes Filter

Schwarzbach, Paul, Michler, Albrecht, Michler, Oliver, "Grid-based Hybrid

3DMA GNSS and Terrestrial Positioning," Proceedings of the 36th International

Technical Meeting of the Satellite Division of The Institute of Navigation (ION GNSS+
2023), Denver, Colorado, September2023, pp. 2330-2347.
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Grid positioning
Measurement model
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Grid positioning
Position accuracy
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Future work

Dataset publication Factor graph implementation

Evaluation of dynamic

trajectories Deep learning 5G positioning
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