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ARSI “A Study of Designs and Applications of Generalized Moreau Enhancement Matrix for
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DRI OME FTHIRREHED B It S8, 1TV T v 7 a3 e 2RI+ 258 ICRESH
TWeZ LR L, A0 B D — B ORI FH ATRE 7220 GME 1T8IRREHED B TH
5 EHRIBRITND,

%2%E “Preliminaries (M) 7 Tix, £9°, AWFFED R & 72 5 Mhixudi{b B GG & RELSERICET 5
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FEEL TV D, TRREITEEA ORI GME 17415%FH% [Abe, Yamagishi and Yamada 2020] D—fxft &
725 TCEY, 1EIO LDU 43R &350 22~ DB S5 R Couht L, BAEMO RO ERFEEZLEE L
2V, ZORRICEY, REERE, FROFEHECHEATHEITIES ~DOIEREH EiHH 2 BT 5%
YOI GME 178I3%EHE [Liu and Chi 2022] ICHERCTIKEHRE THEBITX 5,
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— T AR A GE S ETCMEIIER T2 FIEEREZEL WD, £7, ZA—TMOERY Z7F L1
— WD TN —THEE R NIRRT 57201, IA—F b ESREYERE L TWD, WRIT, EYER RS
JL—7 Lasso £ /L [Yuan and Lin 2006] ®—f{bEF L& LT, 0.,/ /LD Moreau JRiLEI% L 7
N—EHZ AW LIGME EF AV EZREL, ZOFEFIALEZRADO T N—REEZES 7 L—TF 2R
— 25 OETHEIGH L TW5D, ZOMEE, JA—T7MOER ) 2 KIRFFRT 5 7 V—7{b5E
B AT7NVT 7 WERTZS2) OBRICEY, FEETHERENRm ET D2 & 2 BEERTRL,
AWFIE THRET DR GME TH IR FHED B IIMEE ZAEL T 5,

5% “Application to Group Sparse Classification (ZF/V—FANR—RAMEIER L7127 7 A5 %H
RIE~DISH)” TIiE, 45 TEA L2 LiGME 5 V& 7 7 A HERIEICIS T 5 FiEE2ER LTV 5,
ZOIGHTE, 27 T 2SI Y > TN R DRI TRER D 7 v—T Lasso BT VI L D
0T ASEEENFE LV EH S L 2O NS & IS, 4FETEA L LIGME =5 VIS L5
7 7 AGFEEE, RIURM T THEWY 7 A5 AR T2 2 L 2 BEFER TEIEL T\ 5,
F63 “Conclusions (f&ff)” TiX, KX THOLNTMEEZRIEL TV 5,
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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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