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PhD Offer - Wearable strEtchAble inteRfaceS for athletes’ PerfORmance
and healTh monitoring (WEARSPORT)

Supervisors: G. Sacco, M. Zhadobov, and R. Sauleau (IETR, UMR CNRS 6164)

Key words: on-body sensors, millimeter-wave (mmWave), wearable stretchable antennas, conformal haptics.

Context: Sport teams are increasingly looking for opportunities to improve the performance and safety of the
athletes. Tracking players’ movements and postures, together with measuring health parameters during or af-
ter sport activities is essential to evaluate their performance, rehabilitation and recovery from injuries. Compact
sensors measuring physiological parameters, such as inertial measurement unit (IMU), micro-electromechanical
systems (MEMS), or sensors for biochemical analysis, are increasingly included in wearable devices. How-
ever, in most of the cases, they are inserted in rigid and bulky structures that are uncomfortable and unprac-
tical to be worn during a physical activity. Additionally, the sensor is usually used alone, whereas, to give
a complete picture of the health/performance situation of the athlete, it is important to dispose of a network
of sensors measuring different parameters and communicating among them and with an external reader/device.

Figure 1: Example of a network of wearable
sensors for health and sport performance mon-
itoring.

Objective of the PhD project: The project will contribute to the devel-
opment of the new generation of wearable devices for the monitoring of
the athlete’s performance and health status. It aims at the development of
super-directive antenna arrays on conformal and stretchable substrates in
the upper part of the microwave spectrum (26–28 GHz band and 60 GHz
band). Thanks to the high directivity and reconfigurability, these antennas
will enable high-data rate communications among wearable devices posi-
tioned on different body parts and/or an external transceiver. A network
of stretchable haptic actuators will be integrated in the sensors to convey
to the users in real time information about their posture or health condi-
tion through tactile sensations. The antenna performances will be tested
on solid stretchable and reconfigurable phantoms.

Candidate

• Education: MS or equivalent degree in biomedical engineering,
electrical engineering, or physics.

• Background: knowledge in electronics, bioelectromagnetics, nu-
merical modelling. Experience with commercial or open-source
numerical solvers (e.g., CST, Ansys, SIM4LIFE, COMSOL Mul-
tiphysics) and programming skills (e.g., MATLAB, Mathematica)
are welcome but not mandatory.

• Fluency in English: the candidate should be conversant and articu-
late in English and must have strong writing skills. Knowledge of
French is not required but would be appreciated.

Research environment: The PhD student will join Electromagnetic Waves in Complex Media Team (eWAVES) of
the IETR/CNRS. IETR is one of the leading EU research laboratories in electronics, wireless communications, and
digital technologies. Our research activities in biomedical electromagnetics cover a wide spectrum of fundamental
and applied research spreading from multi-physics and multi-scale modelling to biomedical radars ans advanced
technologies for body-centric wireless communications. The team was at the origin of pioneering innovations
in biomedical electromagnetics, including the first millimeter-wave (mmWave) tissue-equivalent phantoms, novel
reflectivity based surface phantom concept, new broadband multi-physics characterization technique for Debye-
type materials, innovative mmWave textile antennas for smart clothing, ultra-robust miniature implantable UHF
antennas, first mmWave reverberation chamber.

Duration: 36 months
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Advantages

• approx. 7 weeks of annual leave per year + possibility of exceptional leave (moving home, etc.),

• generous statutory benefits: French national health coverage, unemployment allowances, retirement/pension
funds, etc.,

• possibility of subsidized meals, student housing, and partial reimbursement of public transport costs,

• location in one of the most attractive cities in France for professional and non-professional activities [enter-
tainment and culture, sport, gastronomy, etc.]. Train connections: 1:25 to Paris and 0:47 to a seaside.

Funding: Full 3 years scholarship provided.

Application deadline: May 15, 2023

Starting date: October 01, 2023

How to apply: please provide your CV, transcripts, motivation letter, and reference letters (optional) to:

• Giulia SACCO, CNRS (giulia.sacco@cnrs.fr)

• Maxim ZHADOBOV, CNRS (maxim.zhadobov@univ-rennes.fr)

• Ronan SAULEAU, University of Rennes (ronan.sauleau@univ-rennes.fr)
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