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Thesis Summary (approx.2000 Japanese Characters )

% 1 % "Introduction (Ffam) " TiE, ABFIEO T TH 5 EEE T &V D Bl & i FFoig
IOV T LTV 5. BHRIE TR~ 2B ) A RO % T o Big 0 & @k 72 mifg &
BT H5EMTHY, ZNOLOLICKH L TaERRA RN THDLZ ERLERARTHSL. ZEE
BT 5720, BIFEOLZ ITREEIZESLS T I —F 2{T-oTEY, \WEITHEELZER L
T, Lnl, TNLOFED, EROFFOAREN R Z +0ICFHl T Thawy, ek
MFEOHEEFRECHINEEZ T3 IZBE L T RN, TRNHIESMA T CITBE 2 g7 —
TAT 77 EREAELTLEDY. ZHUIXH LT, AWFTECTIEQ) B O BRI IEH 2 20 R0 REAR
T2, IMUED A R—=2WAEZET D, () 2R A R OBER OB B Z G T 5 (HEif
BH), LW Z0DT T u—F 2o T\, ZhEV, /A4 X0, ShiE, HIiERFE
OHEERFAER LT L Tr AR NREBETEFEHR L TV 5D.

% 2 % "Preliminaries (Yfifi) "TlE, AGCTHEHT 2HBENEKBC, KR, TH5, (i
{EEZ R BRIZFIH SN T VT Y ZALIZOWTHBH LTV 5.

% 3 % " Image Restoration (H[{E1ET) " TiX, AWFZETHIZIZIRE LT- 2 /3R R g/ A /38—
AR MVEBIETCFEC OV THA LTS, £F, NA /=7 MV RO SEBRAVE
WMANRANGFHET 2720, B LWIERNEREBAZRRE L T\ b, ZOEANBEEIE, ~A/3—2
7 MVERDIFFOZER] - JER TR O XN O S ZRAIZEHI T 5 X O BREF ST\ AT
W, BAARNREBETTORIUI L TEERRE ZM . RIS, /A ARELERE T
FHAERL & W D OO EGESTRIBEICK LTI LWETRFELRE L TV, BARIIZIE, ko
FIEANLEIS L 7 — & I Z R T 2 HIRI S, SR D RS — 2 2 T3 2 filF S fF 2
O D REEEEZ ERIL L, ThE@b)e 7 3 A LEHWD Z L TEEMZREROE T E
177> TS, ZORK;, @SR A X=X FVERTET TR, SMUVE S RIFFHCHEE T 5
ZET, LV nRRNREIEZERTE D, Fio, 7 —FBFME LA UED A — 2V Z il 5
ECRMIIT 2 Z LIk o T, mBLRBENICHFET 537 A —F% ORE L BEAFIE L g L TR S
ICATZ D LW R ERD. /A4 RBRELIEMRE Y VERERICH LTy R 2 b—v 3 VER
ATV, BRx 7o 5 P CRREIEVBEFAE L SRR ETA R THL Z a2 LTS, £z,
J A RBREFCBE L TIE, EEOBIICE £ D /A X L THEREZITY, BRBEDR LT E
LUINAIN—=ZT MV A ITTARETH H Z L 2R LTINS,

% 4 ¥ "Image Fusion (Ef&ARK) " T, 5 1 B CTRZGDOT 7 a2 —F 125k L TARIFZET
BB LEFEZTH LTV D, BBRER S, B2 DR E £ o o i 2 EERFIHT 2
LT, ENENDFFOA MG RE A Lo s 2R BEEgHEE 21T 5 Bl Ch 5. AL T,




DA THEGE ) A XEBROG K & QG E DR D " KOG E W@ gigo —2lx+ 5
FFRIZDON TR TS, (DT, RTEBRPFFOMERERE /A RGN FFOT > VIR % %)
REWCHIAT D2 & T, ELOPEEROBE TR LR oToT v U RFE LI mkE e i
WIEERTHZEEENELTEY, QIX, 27 IR 72 T L BUS T & 2euong
IR—=ARy MVERE, BRI SRR A R EFT A U A NEGREAWDS 2 & T, 2 - R
TN R E T2 A R—= AT NVEBEHEET 2L VWO D ThDH. ZORE, K OB
EREFIZ ) A APEEINTNDZEEZRELTEY, /A XIRHLTrRRANTHY, A
BLNER OFFOTEHRE I FANFH LI2HEEEIT O 2 EPRDBND. ZTHEERT D7D,
TR BB OT — Z MIVEAFHET RS E ST EMEE T kL, TR a7 L
U RN AONTHRELS Z & TEOEGAHETE LTV 5. QOBATIE, EANEREKE T —4 B%E
PEICINZ T, HA R EHEEEBEOMOT v DHEUEZFHMET 5 2 & T, HA REGAEEOE
FERIZR 2SI H A2 LV AMNTEH CE DL > TS, IO FIEOFHMEERGEET 5 >
R b—ya VERTIE, BFEESHR L TREBEN T —T 14 7 7 7 MRWME R ROz b
- B2 B OHEE N ATRETH D Z LRI T WD, F72, ERIE T AOBIE G FE
DRI DEHEENRINCFIH TELRETH D720, HILEHFZOREERREICKT L TrANA R T

HHZELERMITIRIN TN,
% 5 2 "Conclusion (ffiam) " TiE, AL TEHONTZREEZRIFELTWA.

8% - FSCERIE, FA3C 2000 52 & 3630300 554 1B T 54, b L IFHEIC 800 5F 4 1R L T &y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

In the thesis, we have proposed new robust methods for image restoration and fusion via constrained convex
optimization. In Chap. 1, we have explained image restoration. Images are affected by many types of
degradations and noises, so image restoration methods require robustness. Some existing methods achieve
high—quality restoration, but they have several problems: not fully evaluating apriori knowledge on images
and not considering outlier and/or modeling error. To resolve the issue, our proposed methods offer the
following merits: (i) the full evaluation of aprior knowledge by new regularization, (ii) the evaluation
of the sparsity of outlier, and (iii) the effective employment of multiple images with different
characteristics.

In Chap. 2, we have introduced mathematical tools and abbreviations used in the thesis.

In Chap. 3, we introduce proposed image restoration methods for HS images. For the approach (i), first,
we have proposed new regularization, which fully evaluates spatial and spectral piecewise—smoothness on
HS images. Next, we have formulated and solved image restoration problems, which evaluates apriori
knowledge on HS images and the sparsity of outliers. Experiments have illustrated the advantage of the
proposed methods over existing methods for several image restoration problems.

The approach (iii) is called image fusion, and we have proposed new robust methods for two situations:
blur and noisy image fusion and image fusion for super-resolution. The former estimates a desirable image
from a pair of observed blur and noisy images, and the latter estimates a high-resolution HS image from
an observed HS image and a guide image. Our proposed estimate a desirable image by solving constrained
optimization problems, which evaluates the data—fidelity and/or the edge similarity between them for robust
image fusion. In the experiments, we have demonstrated the performance of the proposed methods. Besides,
the results show that the proposed methods are robust for modeling error because they can effectively
utilize information in the observations. In the above results and discussion, one can see that our proposed
methods are robust for noises, degradations, and modeling error.
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