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This study aims to establish novel signal recovery methods. The key idea of
this study is twofold: stochastic optimization, which enables very efficient optimization based on
randomized procedures, and hierarchical optimization, which allows optimization subject to involved
hard constraints. Several main contributions are as follows. 1. signal recovery algorithms based on
stochastic proximal optimization, which enables efficient signal recovery in the case where the
model matrix describing observation process has no specific structure. 2. signal recovery algorithms

that can_deal with involved hard constraints on data-fidelity arising in signal recovery under
non-Gaussian noise contamination. 3. Acceleration of hierarchical convex optimization based on fixed
stepsizes. 4. Efficient algorithm to deal with a nonconvex constraint involving a group LO norm.
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