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The problem of sequential tracking arises in many fields, such as computer vision, radar, financial
modelling, brain imagery... The goal is to estimate the posterior distribution of a vector variable (called
state) over time from a series of measurements using a state model and a sensor model.

Sequential Monte Carlo techniques [1], also known as particle filtering, are asymptotically optimal but
computationally intensive. Other methods such as extended Kalman filtering (EKF) [2] and unscented
Kalman filtering (UKF) [3] are computationally cheaper, but they rely on some approximation of the
nonlinearities in the state model and the sensor model which are often inaccurate. Moreover, all these
methods rely on the assumptions of Markovian independence of the state sequence and
independence of the measurements given the states, which are also often inaccurate.

This internship aims to study a new approach to sequential tracking based on deep learning. The idea
is to exploit data in order to correct these inaccuracies by training a deep neural network (DNN) in a
supervised fashion to predict the state distribution given the measurements. The replacement of UKF
by DNN has recently led to a great improvement for the propagation of the posterior distribution at a
given time step in the field of speech processing [4,5]. The recruited candidate will extend this
achievement to multiple time steps and apply it to the field of robotics.

The results will be evaluated for the task of tracking the pose of a mobile robot over time given
odometry measurements. Experiments will be performed in the smart room facility of Inria Nancy
using a Turtlebot and existing software for the measurement of the ground truth pose using a Qualisys
motion tracking system.

Seeked profile:
MSc in robotics, machine learning, or computer science. Programming experience in Python/SciPy.

Experience with Theano and ROS is a plus.
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