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Motivation

In recent years, the measurement of distance be-
tween two wireless devices has been a rapidly evolv-
ing area of research and development. Accurate and
secure wireless distance measurements have the po-
tential to enable new and innovative applications,
such as secure entry systems, safe industrial ap-
plications, and improved smart retail experiences.
Currently, wireless distance measurement is either
very inaccurate or requires new radio chips (e.g.,
UWB) that are usually not present in current IoT
devices. However, upcoming versions of Bluetooth
Low Energy (BLE) propose a new approach to mea-
suring the distance between two BLE devices that
promises an accuracy of a few centimeters with very
low energy consumption. Moreover, this capability
can be enabled on most existing BLE-enabled de-
vices with a simple software update.

In this thesis, you will delve into BLE distance
measurements on cutting-edge BLE devices. You
will harness the power of BLE chips to implement
and test novel approaches for distance measure-
ments in various conditions. Moreover, you will de-
sign improvements to the proposed BLE distance
measurements, enhancing security, efficiency, scala-
bility, accuracy, and latency. Your work will pave
the way for a new era of location-aware BLE appli-
cations, revolutionizing the industrial, retail, and
medical sectors. Get ready to enable new use cases
with BLE technology, and contact us today.

For more information about innovative BLE ap-
plications visit dewinelabs.com.
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Goals and Tasks

Within this context, you can explore several direc-
tions and perform different tasks, such as:

¢ Investigate the performance of different BLE
distance measurement approaches;

e Design and evaluate different approaches to en-
hance aspects of BLE distance measurements
(e.g., security, efficiency, latency, scalability);

e Elevate your BLE expertise as you tackle real-
world challenges, bridging the gap between the-
ory and practical application.

We offer the possibility to pay you for your work.

Target Group

e Students of ICE/Telematics;
¢ Students of Electrical Engineering;
e Students of Computer Science.

Required Prior Knowledge

e Basic knowledge of Bluetooth Low Energy
(BLE) and wireless communication;

e Experience with embedded system development
in C (e.g., in Zephyr RTOS).

Contact Person

e Dr. Michael Spork
michael.spoerk@dewinelabs.com

e Dipl.-Ing. Fikret Basic
basic@tugraz.at

o Assoc.Prof. Carlo Alberto Boano
cboano@tugraz.at
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