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Topic: Subspace methods for TTW detection and classification

Over the past years, through the wall (TTW) radar signal processing attracted increasing 
interest due to its practical applications. Notably, the issue of clustering signals in order to 
classify the observation (e.g., distinguishing objects/humans, recognizing human activities) is
an active topic of research [1-3].
A main specificity of TTW radar concerns inherent uncertainties on the steering vector 
model, which is induced by the propagation through the walls. Consequently, the received 
signal cannot be modeled by a single steering vector as in classical radar applications. A 
possible solution to solve this issue is to consider a subspace approach [4]. Therefore, this 
thesis aims to explore new detection/classification methods based on subspaces as main 
features. 
The work program is the following:

1. For the detection step, matched subspace detectors will be built on by introducing 
physical prior [5] (propagation model). We will extend this approach to integrate the 
signal uncertainties via a Bayesian approach, following from [6]. In particular, this 
modeling will allow us to distinguish useful signals from multipath and the clutter.

2. These subspaces will be used as features to develop new clustering/classification 
algorithms. We will notably consider the decomposition of the data into multiple 
subspaces [2], using recent subspace clustering methods [4, 6].

3. Available benchmarks datasets, such as [7], will be used to validate the proposed 
methods, along with, potentially, measurement campaigns conducted within 
SONDRA [8].

A doctoral thesis can be continued after the internship.
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