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In this thesis, we study certain fundamental properties of the Linearly involved Generalized—
Moreau—-Enhanced (LiGME) model, novel design strategies of the Generalized Moreau Enhancement

matrix (GME matrix), and applications of the LiGME model to group sparsity aware estimations.

In Chapter 2, we first present useful tools in the convex optimization and the fixed point theory of
nonexpansive operators, and then present a brief review on the LIGME model. We also present a brief

review of the prior arts for group sparsity aware signal recovery and group sparse classification.

In Chapter 3, we first summarize some fundamental properties of the LIGME model. Then, we propose a
new algebraic design of the GME matrix which can be viewed as a generalization of the existing algebraic
designs, and the proposed design is applicable to general linear operator in the LiIGME model. Moreover,
the proposed design requires only a single LDU decomposition and an orthogonal projection to a

subspace, which does not require any eigendecomposition or iteration.

In Chapter 4, after introducing the grouping operator for general group configurations which allows
overlapping, we propose a new LIGME model for group sparsity aware signal recovery, where the
proposed model can cope with signals of unknown group structure. The numerical experiments show the

effectiveness of the proposed LiIGME model based on the proposed GME matrix design.

In Chapter 5, we apply the proposed LiGME model to group sparse classification. The numerical
experiments demonstrate the effectiveness of the proposed LiGME model compared with the standard

Group Lasso model in the scenario of group sparse classification, especially for unbalanced training sets.

In Chapter 6, we conclude this thesis with few additional remarks.
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