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Motivation
Due to the increasing number of radio-based IoT
devices, the free ISM bands for narrowband radio
such as BLE or Zigbee gets more and more con-
gested. This leads to a decreased reliability and
efficiency of these technologies. Ultra-Wideband
(UWB) is an emerging radio technology for the IoT
with the potential to ensure reliable and depend-
able communication without interference to exist-
ing narrowband radios. This is achieved by spread-
ing the energy over a large bandwidth of at least
500 MHz. However, due to this property, many
established communication paradigms for narrow-
band systems (e.g., clear-channel assessment) are
not directly applicable in UWB systems. Further-
more, UWB-based devices are not only meant for
communication, but primarily target localization
systems, which also requires tailored solutions.

In this project, you will be investigating new
communication paradigms for UWB-based systems,
especially focusing on the next-generation UWB
transceivers. Specifically, you will implement a
driver for the latter and then design your own MAC
protocol, aiming to achieve reliable, scalable and
energy-efficient communications. Finally, you will
evaluate the performance of your solution and com-
pare it to existing solutions.

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

� Explore the features of the new generation
UWB transceivers (e.g., Qorvo DW3000 de-
vices) and implement a driver supporting them
in an embedded operating system;

� Develop a protocol tailored to UWB systems,
which allows reliable and energy-efficient com-
munications;

� Evaluate the performance of your protocol and
compare it with other solutions, quantifying its
pros and cons.

Target Group

� Students of Computer Science (CS) and
Information and Computer Engineering (ICE).

Required Prior Knowledge

� Knowledge of networked embedded systems;

� Excellent C programming skills;

� Experience with embedded operating systems
such as Contiki, Contiki-NG, MyNewt, and
Zephyr is of advantage.

Contact Person

� DI Max Schuh
schuh@tugraz.at

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