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Abstract 

Nowadays, it is common to encounter learning problems in which training data is distributed over a 

network of agents, e.g. in sensor networks, peer-to-peer networks, robotic swarms, and so on. 

Solving these problems is more challenging than simply parallelizing the execution of a training 

algorithm (e.g. using MapReduce), due to the lack of central coordination, sparse connectivity 

among agents, and possible privacy concerns over sensible portions of the data. Thus, agents must 

reach a consensus over an optimal solution with limited communication among them, and possibly 

low knowledge of the network far from their neighborhood. Up to now, distributed learning 

algorithms have been devised mostly for problems giving rise to convex cost functions, such as 

support vector machines and linear models. 

In this talk, we present recent work on the more demanding problem of distributed learning for 

problems involving non-convex cost functions. In particular, we present distributed procedures for 

a well-known variation of the semi-supervised support vector machine (allowing to handle 

additional unlabeled data spread over the network’s agents), and for deep neural networks with 

one or more hidden layers. To this end, we exploit recent advances in the field of distributed non-

convex optimization, presenting two strategies based on a distributed gradient descent, and a more 

elaborate iterative convexification-decomposition algorithm.  

Finally, we show a few applicative domains of the algorithms, including multimedia classification 

over networks and distributed medical diagnosis, and we discuss the current open problems and 

research directions. 
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