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Student Project Proposal
[bookmark: _GoBack]Project title: 8-blade EM-field sensor
Faculty and Laboratory: STI, Microwaves and Antennas Group (MAG)
Contact: 	Erik Algarp – erik.algarp@epfl.ch
		Prof. Anja Skrivervik – anja.skrivervik@epfl.ch 
Level: M.Sc Thesis : Internship (+4 months)
Project description
The Poynting vector indicates the direction of propagation of an electromagnetic wave and is defined in continuous time. But what if we could measure the electric and magnetic fields with an electromagnetic field sensor at several billion samples per second? In that case, we could perform signal localization billions of times per second and enable tracking of light traveling millimetre-scale distances between two evaluations.
In this project, we aim to design a different electromagnetic field sensor compared to the one currently present in the lab, and implement multiple direction-of-arrival (DoA) estimators to determine the DoA of the incoming wave.
The student will start with HFSS simulations of the current design to gain a deeper understanding of its operation. Previous knowledge of HFSS is highly recommended to shorten this stage as much as possible. The next step is to apply the necessary modifications to realize the new field sensor. The design will utilize eight antennas that combine into four output ports, allowing the four port voltages to be measured synchronously in time. The main workload will consist of measuring a database for the new design. Practical knowledge of RF devices and programming are required, as setting up this measurement system is both challenging and unconventional.
Once the measurement database is obtained, the uniqueness of the data vectors will be evaluated via their complex angles in a multidimensional space. If uniqueness is satisfactory, then we proceed to apply the DoA estimators on the data and obtain the results. The estimators of interest include:
· The Poynting vector via an instantaneous DoA estimation method developed in the lab
· A simple one-dimensional search algorithm on similar data as the previous estimator
· A conventional subspace-based algorithm of choice on complex data
The expected duration of the project is a few months and we look forward to working with you.
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