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Kiwlx, MEEROFREBROTEODA A=V X —F T 0 I T 558 LEL, B5EMNLKD.

W (i) I, TEORBER I T A AT VAT AL ART T r— g v ORBREFICE Y, HE
HE LT A A2 Lo AtEE GERiER) MoH A X7 227 MOEICERT S, FR EOEBLORE
DS HBTHZ EBRBEIND LW MBEAEERL TN D, 208 ) RFREIR A RIS T 06k D A
A=V H—4FyT 47 (image retargeting) ALERX, FEHOFREMEGHRLETHLDOICRBEINTEY
DT <2 ROSKEICKHET A ICIE AR TSk H 5. F O DICAKFH TIPSO OHIFINC & 5
NIRVMEEIEOFR REEICBIT BB EREEZRATHZDDA A=)V =y T 07 (FEEBA AV X
— T4 T) WEERET .

WorE TREAFHFZE)] I, BEET 2 ATHFZEIC D\ T, ARERSCCREIR TR & E M FERREIC 0 » CHEBE LR
LTWS., T, A A-DVE—FoT 4 TUBIZIVELNDFRBBEOMWEICEZL EEBL52DLE25
5 TROI (Region of Interest) DIREFIE] DOALE-SIFIZONWTIHRARS & &L (I, RS THEG L 95 DIFR0I
MREENTZDOY X —F T 4 VTUFT LT X AOIRRHIT I NN T 52 L3RR Tn 5, 51
BEFTFIEOT AU X AOFEHICOW TS R, EEEORRERZ R E L TR 2R A 7256 ORE
SUZOWTHRfE L, BEfFTIEOBEMARIERIZ L » TIARICBWTHRN E LTV 5D TR S ILZROLOFE R
L, ERREOROWEBEERDOFIREDOWSL] Z#ERTLZ LIRS THDL I LICER LTS,

I ERTFEL: V7B AR—RADEBEBA A=V IV E—=F T 07 ] T, BEFEIBWLWTERRESH
TV D EBIEHMTEEBidirectional Similarity (BAMALE) #BE L7z, ©7BAN—ZADELERA A —
VE—=F 9T 4 I REZERELTWDS. ZOFETIE, ROIOFREMN~OBEIZ1T > 72%IC, HAEEE O
JHEig & OBEME ARERIRY RS ) R AT, LV ol 2B o a A X—F T 4 TR
NETDHZEICEY, EERORTEEICEDEEEBERTEANEL TS, ZofElsn-87ntE 280 T
Bidirectional Similarity&#&fE 35 Z & T, BBIHMIEZEO ECHLREFRFEEFEHL VD, £, £
T ACBIT B8T A —=F OIS T B B EBFHEIEE EOEREMICO VW T h@EmEITo TW5D. L LARRS,
V7N R—=Z2DOPFEORHETH D, HoHBEOREILOMBYIKLIC L VEESD 7 7 —F IR L CH 7
BN R REARICE D & W o T2 REDS, PERTIE L ERRICARIRETIEUC L AET D.

HaE BEFHE2 . V-V I R—2ADEERA A=V E = oT 47| TIE, ZOME~ORIEE L
TROIBEN O KIS EHLIC L DV — B I R—ADEBERA A=V IV E—F T 4 V7R REL TN D, U—E
T R—=ZADA A=V IV H =T 4 70, Rz — ERRBOREIRICDE LRI LN DB S0, JERE
OWREREE LTHEIZENTED, ZOT—E L I _R—Z2OMERIZEES X, ROIBENT S LR B S8
SNAHBEAIRERIPHZ R ET 5 Z & C, BT AEEICBET e = 3 L X — BB OB 2 L 35 2 &L &
OMILTWNAD. EHIZ, ZOfM VX — KOs/ MERBEIZR LT, BEFOHIRA & o b FRE o fig
EEEAT2ZLICXD, BESNETRLF =B LICIU TR & 72 281 RO EER E 2 FEL L T
W5, ZOZ &ML, RORERD D Z—7 T 4 JHUBAEREZBE LT, HABEGOKEREESAEES LTV D
TLEREWRTS. ERTIE, BREFEIZEOEMGEOVE = T 4 v T FEL DR EIToTERY, FORER
MH Y, BIRETFEESNTZROIOFR R EZEEE DM E AR E LIEEBERA A=V VX —F T 0 7 B FEE LS
7=

%I, H5E ThEH) TIF, AFEORELZMED S L &bz, BAENRT 7Y r— a L filic X BREFIED
TESHOTREEZ R LTS, SHICABOMEE LT, REFEOBEISHRC, 77U r—y a3 oMk
LT T A=y T 47 b WVoERALOBICAE SN AMEICOWTER LIZET, f A=V 274
VT 4 T EWV D BIES B ORI R L OB OV TO R LR Tn 5.
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This thesis is composed of five chapters.

In the first chapter (introduction), we note a problem that distortion of image is occurred when we show the image in
various displays or applications, because the image has different size, aspect ratio or resolution from output display region.
To solve this problem, some conventional image processing methods, referred to as “image retargeting”, have been proposed,
and these methods realize comfortable image display. However, the conventional methods are designed for only rectangular
display region, and cannot be applied to the future devises that have arbitrary-shape display region. Therefore, in this thesis,
we propose two image retargeting methods for arbitrary-shaped display.

In the second chapter (related work), we describe the details of the conventional image retargeting methods, and the reason
why the methods cannot be applied to arbitrary-shaped display region.

In the third chapter (proposed method 1), we propose “pixel-based arbitrary-shaped image retargeting”. In this method, we
focus on an existing objective evaluation index, referred to as “bidirectional similarity (BS)”. The key point of the method 1
is that whole process of the retargeting is separated into two parts and BS is preserved in each process as possible. Our
experimental results show the method 1 preserve BS. However, the method 1 loses its robustness because it generates local
optimal output as conventional pixel-based image retargeting.

Therefore, in the fourth chapter (proposed method 2), we propose “warping-based arbitrary-shaped image retargeting”, and
the method overcomes above local optimality. The main problem for extending the existing warping based method to
arbitrary-shaped image retargeting is to solve the regions of interests (ROISs) repositioning problem. To overcome this
difficulty, we convexificate ROIs positioning problem via restricting their movable regions. This convexity of the problem
helps us to obtain global optimal output image.

In the fifth chapter (conclusion), we summarize our outcome in this thesis. In addition, we show a probable specific

example of application of our research and foresight of image retargeting into the future.
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