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Udine, Italy at the end of August.  In addition, a journal paper summarizing these results is being 
prepared.  Finally, during this visit, M. Sznaier presented a seminar entitled “Compressive 
Information Extraction” at the Politecnico di Torino. 
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Convex Relaxations of Identification  
Problems Arising in the Context of  

Information Extraction 
 
 
 

Abstract -- This talk addresses the problem of extracting actionable information that is very sparsely 
encoded in high dimensional data streams. The central theme of our approach is the realization that 
actionable information can be often represented with a small number of invariants associated with an 
underlying dynamical system. Thus, in this context, the problem of actionable information  extraction 
can be reformulated as identifying these invariants from (high dimensional) noisy data, and thought of 
as a generalization of sparse signal recovery problems to a dynamical systems framework. While in 
principle this approach leads to generically nonconvex, hard to solve problems, computationally 
tractable relaxations (and in some cases exact solutions) can be obtained by exploiting a combination 
of elements from convex analysis and the classical theory of moments. 
 
In the second part of the talk we will illustrate the application of these results to some challenging 
problems such as video, image and genomic data segmentation, where the goal is to detect changes, 
for instance in scenes, activities, texture, or gene promoter expressions. We will conclude the talk by  
exploring the connection between information extraction, hybrid systems identification and machine 
learning, and discuss new research directions in optimization and systems theory motivated by these 
problems. 
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