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Principal Topics
• Industrial Internet of Things: protocols and algorithms;

• Software Defined Networking;

• Mobility;

Context
Critical applications now commonly use industrial networks to connect a large set of electronic devices to digitalize the
production line. In particular, the detnet IETF working group aims at defining how to support real-time flows in the
network [1]. Resources are reserved to cope with the worst case (e.g. latest time of arrival).

However, the Industry now aims to go further in this direction, by using wireless transmissions. This way, a large
collection of wireless sensors and actuators may be disseminated in our environment to create a Cyber Physical System
(CPS). In particular, the IoT is a key enabler for the Industry 4.0 [2] to make the production lines reactive. However,
the radio infrastructure is very time-dependent, and lossy, jeopardizing the reliability. Thus, we need to define how to
provide a robust wireless infrastructure, able to predict the future, and to provision the resources accordingly.

We have to support multiple (more or less critical) applications executed on top of the same wireless infrastructure.
Besides, some of the devices may be mobile (e.g. robots or human operators).

Scientific Objectives
We have currently many concurrent wireless technologies, with very different characteristics. While LoRa [3] targets
long-range networks with a small set of gateways, Bluetooth[4] is rather designed for short range communications. Wire-
lessHART or TSCH are scheduled networks [5], tailored for short-range topologies, with critical applications. WiFi is
very popular and provides a very high bitrate, but is not designed for energy-constrained devices. Thus, we have now to
define a common way to exploit all these wireless technologies, to construct a wireless infrastructure able to support both
real-time and best-effort flows.

Software Defined Networking [6] seems a promising way to reduce the cost on the end-devices, that must support
real-time features with a very constrained environment. Besides, we have to explore the tradeoff between centralization
and reactiveness.

We will also explore how to support mobile devices, that use a wireless infrastructure for time-critical applications [7].
Resources have to be provisioned accurately along the path of the device. We expect to exploit the periodic mobility
pattern, common for many industrial scenarios, to predict the amount of resources to provision.

The PhD student will contribute to the novel RAW working group [8] at the IETF. We have already started to define
scenarios [9] and management feature [10] that must be supported by real-time wireless networks. We have now to define
how to support multiple wireless heterogeneity, and the algorithms to make it robust.



Skills
The expected skills are:

• Excellent programming skills in C, and embedding programming;

• Distributed algorithms;

• Wireless networks (protocols and radio propagation), energy efficiency;

• SDN would be a plus;

• Applicants should possess good verbal and written English skills. French is not a requirement;

• Holding an MSc in Computer Science (CS) or Electrical and Computer Engineering (ECE) is mandatory.

Supervision
The Ph.D. student will be jointly supervised by:

• Dr. Fabrice Théoleyre (CNRS / Univ. of Strasbourg, France)

• Dr. Julien Montavont (Univ. of Strasbourg, France)

Application
The candidate has to submit an application package including:

• a curriculum vitae;

• a cover letter closely related to the research topics (your skills, your experience, your possible ideas, etc.);

• the grades for the last three years, with your position after each final exam;

• a list of references that we shall contact.
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