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Abstract

This paper proposes a new inpainting method which is aimed at virtual restoration for paint crack. Target images
of this research include missing regions which are models for high-density and widespread crack and paint flaking
which is beyond a certain size. In conventional research, there is an effective method to restore these missing
region. However, it's accuracy of texture extraction and texture selection are not enough. Proposed method
improved the problem of conventional method that is including edge in texture by using difference of bilateral
filter for texture extraction. Additionally, the accuracy of texture selection improved with use of inpainting method
based on space distance. Effectiveness of proposed method can be confirmable by evaluating restored images by
RMSE in both color and texture.
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Photoshop(CS5 LARE)C & BIEERRE & L TRESN TR D,
FNEE & EAMEREFR O T TRD TR <, g L.
b8 17280513 Liu 50D Partial Convolution Z v 7= 72



ETR R SGE Vol

[71&mY B, Z 2 TIXBEREG A A8E LR 3 g At
TNEERT 5. ZOHRTHEMTE O T O HBIEL &
<, IEFEOHAE UTIHB I A b2\ 2o, lsktg s L.
£E L LT, HIREHE) 5 O N ESIZ AV Tlir R omise
PEREZ EEOIRT. X 10 205, KERKBIZH b L5
KISt R A MR & 2.

HFEEBRORNS, £ P GTROVERERIFUZ DN TR,
4. 2DHH5EFER T HV VCARIBIEG S, S5 OPatchMatch [14] &
R 7 D Liu b O F KT T b DMlisE TE Ao 7z,
F T, EATRREE 72 B AW ICIE R fEI OB A 210 L
T L7t %, 1RE2IEOMKRE & HICX111277 7. PatchMatch
ISR OEFIREA R <, Liu® O G R TIIAR AR B E
WAL TND. T D ORERIE, FERBIEIRORNEIZT T
<, KEROEHS bR EEZ HND.

T 2D R FEBRC oW TR B, EBR T, FEKIBTERO
EE & RIFEROARZ T L, BN TN En Ak
PEREZ R CX 2AM MG O EZAE L. &61Z,
PatchMatch CILEFIRD 3 5 =1 o T Y NisE SN - B A 13T
B CEOFIEATHEEL, HATHETHA L. 7, F41
HU-C &> % PatchMatch & o LIRS R A4 (1212 —Fi T g, KoD(a)
S AT, (b)A3PatchMatch, (Q)2MEZRETH D, AFTHiE (@) T
1%, PatchMatch2S S5l & LT Z — AR 2 L L 45 5
EWEE 2 NG — U AR T E D L 5 IRHFEIC AT D
K Z D7 L, & BICKER S FHEOMWEIC A
TREL LT fisek R o12(0) TlE, HIGIRohizL 5
PRERENE R <, FEARD RUF I iser A FER TE 2. 2
RIE & Ol a5 T B BRI A K2R T, AR

1 LEETH S, #2725, Color, Texture, AverageD 4T THRE
TEOTDENKEE L Ao 72 2 ENR0D. EI-ARRERICE
WC, FHROFRZ R T RENRFINHER TE 72720, BE
MOANBRBE L LTHIBITRT. SR TRl Ll i
WCERT AL, H13IT % — %R ET 5 L5 IThHisE TE T
WA, BEEOHNSMICIT L, EfUEEE L T0ND, 20
i D Texture Ml FH2475430.1122, PatchMatch[14]430.060C
B, EEMIZHEGIEIOENL & e o7 AR X 9 IZFEKIR
FEA A3 D> D KIBDS AT 5340 L Qe WG, SIS
KRR E < & bANTIREIEREFHETE D 2 E03bh 5.

WIZ, By )70 & DL HEBROFER A kR & LT
B4R T Lius O RGE, KIBREENS 8 5 Fe AR oo AT
L= A CHOAMIME CE 12728, AJTEHR(Q)IFANITE %}
e Y AR/ A755 - IN (R B TWAY i b= Y el e i
ROX14(D)TIE, HLLC)IZ R DAL S AR E R 72 <
FRAND BAF It A A CE 5.

F2. FHPND S & D HHR IR

Color Texture Average

Proposed 0.0804 0.0949 0.0877
PatchMatch [14] 0.0989 0.1121 0.1055
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(c)Proposed

(@Inputimage ()GT (c) PatchMatch[14] (d)Proposed
(X113, $EZIEORRE & VD HFHOFIH.

ARHEERR DT E BT 32310759, %375, Color TlELiu
BOFTRIMENL L 72 57273, Texture, Average CIFIRRIED STH
AL L T ol Z &N h 5. B THERT 5 &, Lub D720
FERABREIIAY D72 WIC BB 5, fiseERIiF S F — O
BT v VOAMEETELTE T2, ZIUTHIREE 7ok
EEZD. —FH, TNBLT ULEAE AT 2o Ta s, OF
D, EE XD BAWEZITWE W) S EREE S 25,
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(c)Proposed
(14, #ter=E AL D HRGERR TV o Eifg T

3. B AL O IIRAER

Color Texture Average
Proposed 0.0711 0.0863 0.0787
Liuetal. [17] 0.0653 0.1137 0.0888

45. RIBEOZELIZHT 2EHEEOEL
SEORLIZL DI, BEEIIKBIRICE U THse s ZE
9223, KBRS CTHISERER ED X DIk T 50%
HERT B728, RO X5 TR EIT-7-. KB DML R
9. SEBRICHAW BRI I3 (250x250 01 X) TH Y, Fi
Q)T 7 ATF ¥ DIROER,  (O)PREREDT 7 AF v 28>
Wi, ©)7 7 AF ¥ OFVHEER THD. ZIHICHEHAT 5 KA
L LT, ([d)D &S A HVE RO KRR (oA - £0
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0.35 RMSE

03 Texture of (a)

Texture of (b)

/‘exmre of (¢)

Color of (a)
[ “Color of (b)

Color of (c)

Mask image 8
(d) Mask images

No.1 2345678
(e) RMSE with Mask images

(c)Weak texture

[X|15. K HBIROZAVIT K DAfizeks D2 b,

R) ZFO~ A7 g Nol..... 8 ZHE L. ~ A7 EfgIX
NOAKRE K e DIF ERET DI, T7ebb, KIBENKRE 2
%. TEENo. 1 C1EiEE (i —000.4%) THY, NoA— 8z
5 LA —#ET O Z T E, No8TISMHE (Hifg—i
DE%) & 72%. T b Z@D)b)DEEIMIcETEMA L, KiE
M9 % RMSEOZ bEMER LIz, EOMRE 77 7L
FHDNEERD. T TG, T I AF v OMRVEIE Y
RMSEN K& 220, £ E0MEBICB T HColork v b

TextureD TN KE L g > TCWND Z LNy nD. Ziu, £&
F o T IERBTEEOEIG B3V 72 BlZEN, DOBY A /L4

THILCE 27 7 AF v [HFRONHOT 572072 B2 bib.
ZORITESENC HIGETAME TH D, EENTIEH 503,
RMSE30.15% 8 2 735 A1 13 E Ot T % B R IR ER
AR ZIIZ0, BRELTT I ITRBTRLE. BLD
TERLY, ~AZNo TN T HTHFEE T, FiiL, mWE—
ADIYREE E TOMRERFOXRIEE, AL CIIaR7MERE T
%, bbb, WMATXLREY Ty 7 DAL Lz,

4.6. REEDIERERER

AEITIE, RREOVERERFUC W TGRS, £, 12RE
VERIBITHRE 238 FHFEH O JA S 03RHE O 5 [21] TRtk ek %
WsEd 570, B2 T v 7Ok 5 ITEgR T 5 KR
PEliemEERICbEHTE S, KIeZZFOfERT. KOA
FIEHEI TG EREO T2 AR L TR Y, finh iz A ofEH
BEEA LGN, LoL, HAER TIIAMEZOERE
MR TED LT ->TND, 20X HIT, HREETHERN
DOREDEHIP - BEEICHA L TOTYH, ZORBA—ENT
HY, POERLEL VO TEEDOSEAKIE L TR,
—EOREETHSET D2 ENTE S, — 0, WG LIEERA
DRBPLTWDEEE, TOMEEEILTHZ LixTE N
Z ORI GO TR AR ORI Ch 5. [ILTIC
ZOFERT. KON TIIABO B Of&EE TR KA
LTEY, HAEGTHZOMENE TSIV E EMZESh
TV, ZNDHDOEIMERIEOMEERRA CH Y, = L ChREL
2o TWD. 2 ) LIAED KIE AT D18 7
KOFRARBZONDD, T—XIUE L FEENEE 72 5.
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(b) Ouput image
[X116. JAHEPH « s RO RIS D IR EED R RIIE.

(b)Output image
17, HEERI(E)DIARITRT T DIRRIEOMERERR AL

(a)Input image

5. #EiR

ARFFETIE, feW 27 Z v 7 DEAMEREZ BN E LicA g
T T ERERE UL BRERETIE, T2 AT v iticDOBT
AN ETNDZET, T 27 7 AT vIZTy VRRGIE
FNAHMEEZWE L. S6IT, T2 AF % ORIy N2lE
FREEA WD 2 & T, BRSNS T 7 AF ¥ OFSE M Exd
7o, RHSEASEEE, R & O RMSEL i+ 5 2 & T, (bR
ET I AT X AEWROWE D O ERANFETR L7z, Fiz, MERER
FHZOWTIIKABIE OB B EEANS, BEORIE D ITE
PR UTe, BiRESCoRENT, step.1, 3D /3T A —4 Z [5G
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HCTHRELTWAZ ETHD., ZOREHBmEICKT 5 R
THRETZ UL, FMEEOZ s U AR T2 &%
ZHID. TORITASDFRFER AW E 2 TER LIz, F72,
step.4 CITFHIB-CH S A i C & DRI IR R
Ik & KABTRIRDSSGE L2 Hifg b b D70, Zh b0 EIRAH
U7z & 0 ks SR O R AR Lz

BhlZ, AHOBEIZOWTERZOBURESBII LN D
IRATZ, REOEEFTI, AR IEL L C=2 ol
oD LT HEZTHNH 529 . BHIORHRAY 1870 >
5 1946 EETOHMITH Y, ZORROBIERIITEEME L
BICAiR 2 Bkl LD, Zhud, 85 Li-tEE b
TRRR Y AV OFMTERMT B, BT R0 720K 5 IEE T
L LWV ET, AFREEZTICROA AT 4 70, T
DRFROBEACEET D B2 0N, L LaENRD, BE
ZETILZ 0%, 20X 9 EgEe U BBV B ZE %
RS L CHEEINZN I %2 & 0 | Fiio 72 BARZ R IEHE A1
RLTWD. 5%, BEEROA L T 4 o 7% EHITHE
BIEIENT, 20 LIEBEFARE L FELREL TnE
7o, Ei, BEICR L TEENHR L o T, BHEEE
F 2D LA R RR ST HEERERIIRD LB X
NS, TR Y TARBEEIN T HIEHRIEE £ TR EADE
PATZ DR E 72 0, BENREAS & LT-RREHA LT
. ORI T T U B 5EMIEOfRRSC, B0 #1405 OFE#
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