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AREH I “A Study of Priors and Algorithms for Signal Recovery by Convex Optimization Techniques”
(T LIS IERFETOZODOLERIERE TNV T A AT AH9E) CEL, = 8 FEL D AR
STWA.

% 1 3 “General introduction” (JFim) T, 18 F1ECME % KA M bE & L CHRLT
D21, A OREORSZ 8T L, TEBRESR & OBAMZ T 5% (Prior & XIE2) ] & T
WALTNATY AL ZREABNCGREFTOLENS D Z L 2R, KFSEOBRIZHA LN LTS,

% 23 “Preliminaries” (YEfi) Ti, Mikidfb & AESHGRICET 2 EATFHEEZHEM LTS,

% 3 ¥ “Image restoration with component—wise use of priors” (EX44rBEREITELE 2K L7-1H
BAIEIT) TlE, H—EB LB S IROICHEE L 2N BRIFFICE T D FIEAIRE L TV D, BRE
Wi, 2AEE L 2BEO T L —AEHIZES < Prior WA Z L2k, [3kmoHErE %
HEAEZEM EofmiEbiEE L CERML L, A I IEEE (ADWM) 2 W C, Bifig %2 2 vaEEl L <
W5, FEBRFERIE, REBENSIERIEICHANTEILHEREEZ RES M ESELZ L2 R LTS,

Paran ETN

% 43 “Blockwise low-rank prior for cartoon—texture image decomposition” (&R & T 7
AF X K ~DORGFROT- OO 7 v v 7 RBESIRE) TlE, BB EZHIERD & T 7 AT ¥ oIl ofE
TOHOHEEREL WD, £9, HEOREEEZRT-T 7 AT v o 3R AR M T Y TUrfl ¢ &
L) ZEIWZERL, [772F¥ilimb L) il o7 vy ZIRBEEIEEARE L TV D, KIZ,
Z DI AE AT S R 2 P i b RIS m A L, fol iR & A8 A5 T 3Rk Tkl Bl L Ty
5. FEBAERZ, BBRBICI o TR DMBOMRENPRKRESMESND ZEEHLMNI LTV,

% 5% “Priors for color artifact reduction in image restoration” (E[{RIECIZRIT HiEEKR
EDOT=HOFREE) TIE, BRE TIc B 1T 2 A Z R EMICIET 5720 O 2HEOFREZRE L T\ 5.
— 2 RIX, AN (Color-line) EFEINZME A RIESEIHBETHS. —2HIX, BEOLLEH)
R OB TELICIET 2HEIETH 5. ERICEZTHIHEEORFAICL - T, BEan
RMNHEESND Z L2 ERICI VR L TWAS,

% 6 & “Hierarchical convex optimization with primal—-dual splitting” (FER&H4EEZ VN
P T i B b)) T, i bR E O MREEA L THT T 2B SR A B/ IMb 9 5 BT (B B T B { R
) 2N BRI T AT AT ZLAERRBL TS, £, Wk EEE (primal-dual splitting
method) DFRES % RENSESICROIEIEREBITER L, i A 7V v Rig2l FTIEICHAIAT
Zlicky, e RECOBEAREEZE LIERT A Z EICHEIIL TS, 62, AR R[E
FEITCHIBEDIRE S DO F D> 6 UWEREIZ S < Aeifif 2 1IR3 5 M8 % g R o b8 & L TE
AL, EBRICL- T, ETNLITY XALOFYIMEEZHR L TWVD.

% 7 ¥ “Signal recovery with certain involved data—fidelity constraints” (3 AFEDEHE/R
T —Z HEERIFRR I NESE L) T, FEHT U AEHESRE FTOESE MEICGRING T — 2
EMHIFESD, IRORMMFEHEZR 22V LIZER L, ZOFOHIFISM: T O fiE 2 2R
HNCBUGEIT D720 DT T RAEREL TS, BET LI XNE, HIRESZABLSES
IZFRFOMEIENER GG MR L, A 7 U v REERE TEICHEAIAT Z LICL D EBLERL TS, EhR
LT, BETNIV X LOFNMEZHRLTVD,

%5 8 B “General conclusions” (&) TIEAGM L THONTHR EAHOMELRIEL TV 5.
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We study the design of two key ingredients for signal recovery, that is, priors and
algorithms, in the framework of convex optimization. Specifically, we provide
mathematical preliminaries necessary for the discussions in this study in Chapter
2, where we introduce minimal elements in convex analysis and fixed point theory
and explain several algorithms. In Chapter 3, we will develop an image
restoration framework in which the image to be estimated is modeled as the sum
of three meaningful components, namely, smooth, edge, and texture components,
and each component is characterized by a different prior. Chapter 4 will provide
the design of a novel convex prior suitable for repetitive textures based on
blockwise low-rank characterization, with its rigorous theoretical properties and
applications to the extraction and restoration of textures. We are interested in
removing color artifacts in color image restoration in Chapter 5, where we will
newly introduce two convex priors that exploit inter-channel dependency of color
images for the said purpose. In Chapter 6, we will propose a hierarchical convex
optimization algorithm that can automatically select a desired solution among all
the solutions of a given convex optimization problem, by leveraging the fixed point
set characterization behind a proximal splitting method called the primal-dual
splitting method. The algorithm is successfully applied to signal interpolation
based on total variation minimization. Chapter 7 will establish a computationally
efficient algorithm for solving convex optimization problems with sophisticated
data-fidelity constraints, where we activate certain quasi-nonexpansive mappings
to characterize the constraints as their fixed point sets. Its applications to image
restoration under non-Gaussian noise contamination are also presented. In
Chapter 8, we summarize the results obtained in this dissertation and give an

outlook on future research.
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