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Abstract: 
In this talk, we combine the methods from probability theory and stochastic geometry to put forward new solutions to the multiple object 
detection and tracking problem in high resolution remotely sensed image sequences. First, we present a spatial marked point process model to 
detect a pre-defined class of objects based on their visual and geometric characteristics. Then, we extend this model to the temporal domain 
and create a framework based on spatio-temporal marked point process models to jointly detect and track multiple objects in image sequences. 
We propose the use of simple parametric shapes to describe the appearance of these objects. We build new, dedicated energy based models 
consisting of several terms that take into account both the image evidence and physical constraints such as object dynamics, track persistence 
and mutual exclusion. We construct a suitable optimization scheme that allows us to find strong local minima of the proposed highly non-convex 
energy. 

As the simulation of such models comes with a high computational cost, we turn our attention to the recent filter implementations for multiple 
objects tracking, which are known to be less computationally expensive. We propose a hybrid sampler by combining the Kalman filter with the 
standard Reversible Jump MCMC. High performance computing techniques are also used to increase the computational efficiency of our 
method. We provide an analysis of the proposed framework. This analysis yields a very good detection and tracking performance at the price of 
an increased complexity of the models. Tests have been conducted both on high resolution satellite and microscopy image sequences. 

Keywords: 
Multiple object tracking, object detection, marked point process, Kalman filter, satellite image sequences, microscopy data sequences, high 
resolution. 

Biography: 
Josiane Zerubia has been a permanent research scientist at INRIA since 1989 and director of research since July 1995. She was head of the 
PASTIS remote sensing laboratory (INRIA Sophia-Antipolis) from mid-1995 to 1997 and of the Ariana research group (INRIA/CNRS/University 
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