
 

    

PhD offer  
 

At the Institute of Electronics and Telecommunications of Rennes (IETR), France 
 
 

RECONFIGURABLE MODULATED METASURFACE ANTENNAS  

FOR UNMANNED AERIAL VEHICLES (UAVS) 

Project context 

This PhD offer is proposed in the framework of a project with “Direction Générale de 

l’Armement” (DGA), the French Ministry of Defence procurement agency. The goal of this project is to 

adapt high-gain telecommunication antennas to UAVs. One of the main difficulties consists in 

finding a low-weight and simple structure that allows one to steer the beam while fulfilling the 

UAV low form factor and power budget. For instance, the gimbal-mounted dish approach, despite 

being certainly effective, is too bulky and the required heavy mechanisms are not ideal for most 

platforms. Another solution would consist of using conformal phased-array antennas, but they 

normally consist of heavy structures, they are expensive, complex, and power-hungry. 

In order to overcome the aforementioned hurdles, we propose the use of modulated 

metasurfaces (MTSs). Modulated MTSs can be applied to the design of high to very-high gain 

antennas. Among their advantages it is worth noting their capability of beam shaping, and pointing, a 

simple on-surface control of the aperture fields, and all this while being amenable to conforming to 

curved surfaces and keeping a low weight and low profile. 

Objective of the PhD offer 

The objective is to develop modulated MTS antennas with beam scanning capability for UAVs. 

In MTS antennas, an inductive surface reactance supports the propagation of a (dominantly) 

transverse magnetic surface-wave (SW), which is gradually radiated. Radiation is achieved by 

periodically modulating the equivalent reactance on the antenna aperture. We propose to solve the 

beam steering problem by exploring double-layer structures: 

 The upper layer will consist of a linear array of several rows of 1D modulated MTSs, where 

the connection status of the patches in each row will be individually controlled by means of 

active elements. In this way, one can control the period of the modulation in each MTS row 

and, hence, the pointing angle. 

 The lower layer will be used to launch a plane SW in the upper layer (which implies the 

collimation of the beam in the plane orthogonal to the direction of the modulation in the top 

layer), and it will be used to render the beam steerable also in the plane orthogonal to the 

upper 1D modulation. We will explore laterally displaced feeds in parallel plate optics or 

planar Luneburg lenses to achieve this functionality. 

The design of the reconfigurable metasurface (upper layer) and the beamformer (lower layer) will be 

carried out by developing ad-hoc numerical methods and/or using commercial softwares. By the end 

of the project, prototypes will be fabricated and measured at IETR´s world-class testing facilities. 

Candidate 

Required education level: Master or equivalent degree.     Duration: 36 months 

Required background: antenna theory, microwave engineering, numerical modeling, periodic structures. 

Knowledge of French is not required, but will be appreciated. 

Deadline to apply: as soon as possible 

Start date: September / October 2017 

Contact persons 

To apply please send your motivation letter, CV, and recommendation letters to:  

Prof. Ronan SAULEAU                                                                              Dr. David GONZALEZ OVEJERO 

Email : ronan.sauleau@univ-rennes1.fr                                         david.gonzalez-ovejero@univ-rennes1.fr  

IETR, University of Rennes 1 and CNRS, France 
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