Distributed optimization in multi-agent systems under sparsity constraints has recently received a lot
of attention. In this paper, we consider the in-network minimization of a continuously differentiable
nonlinear function which is a combination of local agent objective functions subject to sparsity
constraints on the variables. A crucial issue of in-network optimization is the handling of the
communications, which may be expensive. This calls forefficient algorithms, that are able to reduce
the number of required communication links and transmitted messages. To this end, we focus on
asynchronous and randomized distributed techniques. Based on consensus techniques and iterative
hard thresholding methods, we propose three methods that attempt to minimize the given function,
promoting sparsity of the solution: asynchronous hard thresholding (AHT), broadcast hard
thresholding (BHT), and gossip hard thresholding (GHT). Although similar in many aspects, itis
difficult to obtain a unified analysis for the proposed algorithms. Specifically, we theoretically prove
the convergence and characterize the limit points of AHT in regular networks under some proper
assumptions on the functions to be minimized. For BHT and GHT, instead, we characterize the fixed
points of the maps that rule their dynamics in terms of stationary points of original problem. Finally,
we illustrate the implementation of our techniquesin compressed sensing and present several
numerical results on performance and number of transmissions required for convergence.



