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1. Title

People tracking and video understanding.

2. Scientific context

PULSAR group works on automatic sequence video interpretation. The “SUP” (“Scene Understanding Platform”) developed in PULSAR, detects mobile objects, tracks their trajectories and recognises related behaviours defined by experts. This platform contains techniques for the detection and recognition of human postures and gestures of one person. However there are scientific challenges in people tracking when dealing with real word scenes: crowded and cluttered scenes, handling wrong and incomplete person segmentation, handling static and dynamic occlusions, and combination of several cameras to manage ambiguities due to the person orientation.

3. General objectives of the PhD thesis

This work consists in building a framework to conceive of a robust, real-time people tracker in a real world video scene. 

Many techniques have already been proposed for people tracking in specific environment (e.g. Laboratory) using the cooperation of several sensors (e.g. camera network, individual equipped with markers). Despite these strong hypotheses, people tracking is still brittle and often depends on the detection of the individual depending on the noise contained in the data. 

This work aims at reducing these hypotheses in order to conceive a general algorithm enabling the tracking of individuals moving in an unconstrained environment and observed through a limited number of cameras. Thus, the designed tracker should be able to adapt itself to many situation such as 2D or 3D scenes and network of overlapping or non-overlapping cameras. The goal is to combine a set of short-term trackers to improve the global tracking of  individuals while detecting  wrong and incomplete segmentation inputs.

To track individuals we will explore techniques based on people appearance using for instance local descriptors such as SURF, Hu Moments, skin colour histogram, HOG, Haar features, covariance matrix, Omega descriptor, and 3D dimension. We will investigate, integrate tracking algorithms from other teams. We will also envisage particles filter or MHT to track an individual on a short time interval.

The robustness of the new tracker will be provided by an online self-evaluation system based on tracking and events feedback.

To validate the PhD thesis, we will assess the propose approach on homecare videos to evaluate technologies to keep older adults functioning and living autonomously. Some specific applications like 3D tracking with a Kinect camera for instance or the realisation of serious games can be planned.

4. Pre-requisites: 

Computer Science, Strong background in C++ programming, Design Pattern, Linux, debugging tools, cognitive vision and Machine Learning.

5. Schedule


1st  year:

· Study of existing solutions, integrate tracking algorithms from other teams.

· Proposing an original algorithm for people tracker.

· Proposing a segmentation evaluation algorithm.

2nd year:

· Proposing an algorithm for controlling the people tracker process given scene information.

· Evaluate and optimise proposed algorithm.

3rd year:

· Writing papers, PhD manuscript.
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