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The aim of this research project is to extend the application of the sparse
modeling that is a well-known strategy to extract a sparse structure from high-dimensional data. In
the project, we examined (1) a structure of the solution space of the non-convex lg-norm

regularization using statistical mechanics and (2) trainable iterative signal recovery algorithm by
deep learning techniques.

As a results, it is showed that correctly solving the lg-norm regularization is typically hard. In
addition, we proposed trainable iterative algorithms based on a structure of an existing algorithm
whose parameters can be tuned by deep learning techniques. The results show that the proposed
algorithm is superior to other algorithms in terms of convergence speed and signal recovery
performance.
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