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1 Title

People detection in temporal video sequences

2 Scientific context

The PhD thesis takes place in the context of Pulsar team’s current work on automatic interpretation of videos for the recognition of human behaviors. This topic is relatively new and very active in the scientific community. The PULSAR team has been working for more than 12 years in video understanding and has built a generic platform to easily design video understanding systems. These systems take as input video (usually coming from monocular fixed and calibrated cameras) and other sensor information (if needed) such as contact sensors, optical sensors. Second, they detect and track mobile objects (e.g., people, vehicles, animals) evolving in the scene observed by cameras. Third the systems try to recognize the events and behaviors related to these tracked mobile objects. Usually to get good performance, a priori knowledge is given to the systems. This a priori knowledge includes the 3D scene model of the empty scene, the model of the expected objects in the scene and the models of the events and behavior of interest which can be predefined by the users. This platform has been validated on many applications such as bank agency monitoring, video surveillance in metro stations, trains, airports

and home-care applications. However it is still hard to get good performance and to build quickly a new efficient system due to the presence of noise in the videos, the large variability of real world scenes and a priori knowledge to acquire.

3 General objectives of the thesis

The objective of the thesis is to propose new techniques for people detection and tracking in temporal video sequences. People detection can be achieved by combining appearance models together with physical (i.e. geometrical) models. Appearance models include color histograms, texture features, covariant matrices and local descriptors such as SIFT and HOG (Histogram of Oriented Gradients). Geometrical human models can be composed of description of human 3D body parts together with dynamic constraints. The appearance models can be learned for one specific individual observed in the scene or for all humans observed from a specific point of view (e.g. ortho-frontal view). The appearance model for specific individual can be seen as a visual signature enabling to detect the individual anywhere, given that the individual is observed by video cameras. Therefore, this visual signature enables to track the individual in a network of distant cameras with non overlapping views as it is a case in a large subway network. The general appearance model for humans can be used as a generic people detector even in case of non-moving people or crowd situations (i.e. without using motion information). 

Both appearance models can be learned using machine learning techniques such as Ada-boost classifier. The goal of the thesis will be to study such combination of appearance and geometrical models to obtain robust people detection and tracking algorithms. A second point will be to assess the dependence between the appearance models and the data sets required to learn the models. A last point consists in the design of efficient algorithms to be applied to real world applications. 
These learning approaches will be performed using HPC (High-performance computing) to solve time consuming parts of the algorithms. Hence, problems of distributed programming, such as co-allocation of resources and distribution of learning data will be considered. Distributed learning algorithms will be proposed to solve video understanding problems. The objective of using distributed programming is to find robust techniques which can solve complex data despite their time consumption.

4. Pre-requisites: 

Video processing, Strong background in C++ programming, artificial intelligence, cognitive vision and Machine Learning.

5. Schedule


· 1st year: 

· Study of existing solutions.

· People detection by combining appearance models

· machine learning techniques and cascade of classifiers

· optimisation using  distributed programming

· 2nd year:

· proposing a representation and an algorithm for people visual signature

· evaluation of people detection and people retrieval on video surveillance applications

· optimisation using  distributed programming

· 3d year:

· improvement of people detection and people retrieval

· writing PhD manuscript 
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