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Abstract: In existing exemplar-based algorithms, the confidence value tends to reach zero rapidly, fill-
ing order is unstable, and mismatch can easily occur easily. To address these problems, an image in-
painting algorithm using gradient features and color consistency was proposed. To obtain a more sta-
ble filling order, mean gradient was introduced to represent the change characteristics of an image
structure and texture. Mean gradient was also applied to calculate the priority to ensure that the
structure was preferentially populated and the texture information was appropriately extended. A con-
fidence update term based on an S-shaped function was also proposed to avoid rapid decay of the confi-
dence term. Color consistency between the candidate patch and the target patch was also combined
with color information to identify the most similar patch, and to reduce the false matching rate. Ex-
perimental results demonstrate that the peak signal-to-noise ratio of the proposed algorithm is at least
0. 82 dB higher than that of existing algorithms, which indicates the validity of the proposed method.

The results also show that the proposed algorithm can make the inpainting order more stable and can
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reduce the error matching rate, which brings the repaired images more in line with human visual re-

quirements.

Key words: gradient features; S-shaped function; color consistency; image inpainting

1 351 =

PGB 5 HOAR = F T R b R Bk 15 B
HRAJE — % A9 42078 W0 00 8 b IR G 25 2k LA
DRFFIEMR G 52 # MR 3G 1 i & 2R, BB
HEHEARRE S Z N T2 5t L ey 11
M 1B UG R 4 ™ A E {5 S iR 1B &2
L% bR RR AL B b5 S5 9T, A R KRB E
TR FZ I PR, — 2 B T i ol o J7
(Partial Differential Equation, PDE) A% & 1% & %b
AR H A A REE X A5 B i e Y i)
NGO 1), DA DI B A T S L ] A
DX 3 P 4 1, B AR MY 2 BSCB A A g
&7 43 (Total Variation, TV) & BT F0 i 2 UK 5
P # (Curvature Driven Diffusion, CDD) f& £
E TR S B R XN 51 ACE I 808 L AGE
T AN N RO W0 B 55 55— 28 2k TARE AR B
A BB A B Herp g BARSRPEAY S Criminisi
AELCHR R B DG A R AR BB R R S R
W e AL VT FC e 58 2 15548 52 X 3R A5 1 84 Y
WAL RCR . BB AE BE  B s R 2 g R ny ik
o g I i o, SRR e A T ol
T BB S U H Al 22 5 ] B DG JE 9 JU) A 5 5 3
T B DG I, HL s i B 156 DG ic 25 B 25 3 58 0 B Y
HEAT AN A fifr, 10 58 22 BRI 4 . IRtL , BF 5%
R R BLIEIR e A TEE HT J7 =R DS I HE N 3
AT AT T RS,

FES SN 7 180, SCHk (8 138 ik 384 o 20 57 i g5
g3 A AR T A R A R AR B S A B R Y ARG B AL
Wei Fl Lint SR AR R B9 05 R A = e fn
R DX S A A e A R DA D D R 22 A A
Deng %5 A0 XF BEUG  JL AT 25 44 R 2 34 2. 43 5
TE AR B, BRI B R R 45 A8 5
BB 4y, 2R PSR ORI R B R
AP JE ) T A ke 55 g it 88 R 0 S 5 5 I
JF o SCHRC12 048 7 3 i 4 K B2 09 f S AL
W AP St 52 AR iy et 454 . STk 13 13 T
EEAE B N ALUS 9% €75 19 BE B (Weighted

Color-Direction Distance, WCDD) & X B {6, J7 [
SEAGW R ARAT T S A A T T U

FE B {5 W0 5 7 1, Wang 58 AR E A
T 14 2 ) A2 A DA 2% 8 il B, SCHRL 15 1K
15 U 2 [ H 8 DRAIE R e AR &S #a ik T o
M 38 B 18 52 R

TE VS BC AE ) J7 1 : Wang 1 Jia UV B A7
[ X R AH B I 5 LA A7 o A A Bl b5 DG TE e ) A AR
PE . SCERI17 T A3 B 1 2% 55 4 BE (difference of
the Fractal Dimension, dFD) A5 #FEA e 5 T
e B A A A AE A5 R, B0 L B2 i T P Y R A
FREE, SCHRL18ITIA Sz WG Jay B 315 Rl P AR 3 742
) Census 2846, Ff- 254 SSD VL FC W, 4655 T
VCFCAE . Fan S AN 8 3F 5 AS [R) e 5% ff B
TNREAS B 2 ] A R R A B JE L DT A 3 5 A ABL Y
Ji@ e A A8 DG T B, SCHR [ 20 ] A& T &5 49 AH L 3
(Structural Similarity Index Measurement Sys-
tem, SSTVD Y B VE I 553 e -4 Fop 48 52 B iy fie {0
VERE P, SCHRL21 ik 7 A e 0 L B ol e £ D
P e i B0iE . B SC B AR NP G ok i N T
REFT K (B R A 30 ) R 4 S 4 R VE L 3R
TR,

B RS A 18 5 S0 25 M & IX B, R
REAR 4F b OR 47 55 AR U5 B M 22— B, ks
BEAF 0 BB 52 R0 AR SCHR MY — ol 4 5 B 3
fES % B ERRB E R, w MY
b AR BT B0 e BB, LAAR AT SRS i Y I 78 It
Fr s 3t HgIA S BY ek EOVE S 7 09 A5 B S v
LA 45 R A A0 5 3 2 5 e i L DL i Bk 5
FrBZYery (% — Bk, F S1E LR SSD i N AH
545 TR SR DT I B, Dyl /b 152 DG 252 A 55 1R
ZEHHRL,

2 Criminisi &%

Criminisi 5 3 & 76 BUR & R KB i 7
WP AR KB — MR R AL TRz s
W R/NBI R, SR 5 76 3 A4S B0 X3 4%
HE SSD DG e i, 48—~ 5 12 A5 A e R A AL 1Y)



1

BEPE S A A RIS A — Bk BB R 253

B, fe i PSR D0 DR e B i 58 iz B bl antk i &2 L
FIFFIEFE X S 2 58 i, Horp, fr I 78 e my fL 5k
P Criminisi 595 1 55, 2 X .

P(p) = C(p) X D(p), @D)
K. COp) TR BEFET, DCp) Fom B . &
LB K55 H

Cl
CCp) = "“"PQI;' [ (2)
p
9 .
D(p) = M’ (3

Horp I FoR B g E MG, @ o B E A X 3 (AP
TR X380 , Q= T— @) KR BIG AR F X 38 (R &
HIXED, ¥, RRLL p AR OHRFETE, 0,
FoR p HERERE.? 1) o p SR L N )T
AR, | W, R O, A, AR v,
R RSB H . o — A H LB F, % T
AU R B G HAB Sl 255,

3 ZEeMAFIELEHE —HKEHH
B A
3.1 BTFHEHEHREEHERR

TE GBS 3 7 v o 0 SEASU(E R /N Bl BU5E
A e Ja R o iR A Y SR SR 2 e R R 12 52

Jr S5 T o B B AT AR . SCHRLT TR T AR
T AN R 104 e AR S S AL, X AN A B L [N
D KA 22 W T S ] 45 Al M S0 R AR A 22 5
AR P AL TS0 H X BB R A, B
BARTE B UL e BUEA BN A 2 B f
F o GOAE AL T2 52 XM A R AR B T
PR e A T RE B ERIE AR B . A
AR B AL T 45 K DX RPECHE 30T A B L S
A AR TUE RN AT BB S BUE dL BN 7l fE
BAS R XA HES I AR R R 42

S K4 6 A R RE A8 s L] LTS SN 20 1Y
25 AN SUBAR AR AL - 3 6 B2 (BB R, e T AT 15 25
P RSO R R O S M A PSR T
RS AE V%75 I8 2 B MR R SRS R
BRIV SR PR AR B v 2 00 DX 3~ 249 4 2 R e 5 [ A5
SR R Br A B AR . I, A5 AR AR
JEEAR S AR 4R Y 3 TR R R A A A S R T

glp) = Vg, (P4 g, (p*,Vpe @
— ( p)
g(p) = &P (1)
| ¥, N P

Horbr: g gy KAV J5 1) o6 B2 R A B 7 1) 6 J3E L )
FP 220 SAT 2. g MR IE A He B X I
- ERR LA

AR SCHE T B B R AR B AL S A I 5E SR

if g¢(p) << 0.1.P(p) = axX C(p)+bxX D(p
if0.1<<g(p)<0.5,P(p) =bXC(p)+axD(p) (5)
if g(p) =0.5,P(p) = bX C(p) 4+ ax (D(p) + g(p))

Hatb=1. Y4 g(p)<<0. 1, BEE A TF
T DX LA A KLt B A B S 1B
S R TR TR S0 X A T A ) R Y
0. 1<X g(p)<C0. 5. F 16 & B R A8 b 5ok L K%
£, 52 2 Y 45 R D B X B, SR 4 A A
Se A 5 L B PR i R T G S A2 K
fESHE RS TYHAEBE. Y
g(p)=0. 5, Fi 16 52 Bl & 1 45 4 1 S0 BE45 B ik
EN N E R NS SR DR R
F A B, ol 445 4 i T 08 1) X O A S8 BB A LA
F BIR 25 R 38 43 0 3% BT PR 45 2045 & AN IR L
FToRBEE G, a b i B AR R AR 4.1
e .

R IR FE T BR B RRAE A9 00 5T BEE I B A AR

P X R FH AR 1 5k 2 8 A S B R Crimi-
nisi FEARSERGE N 118 52 45 R AT i, niE
1 iR CE I WL P 7 RO » B 1 () TR 1(b) 43
T A S d G R B A R B 1 Co L 1CdD 43531
MA A Criminisi 8350 AR SCH A0 Se BUE
W18 52 485 1 CF TR WL Rl 7 RO . AL (o)
LI AR TEAHE fp A LA L Criminisi 835 B9 18 2 45
R B TR A BB 7, J& BT Criminisi
SRR WA S g e 7 ARG 3 L . AR
SCHE B FE TR B RRAE (0 O S AU W e e B
BRI Z5F 5 00 s R B2 AR BE I R FE T 450
3 B R S8 M L X TR A U A T TR B AR
PSR W A b



254 e KT TR %27 %
ﬂ: M :f(x)aj-‘l':ﬂ yg:h(x)m/%%ﬁif 0,
TRy, = h(Cao) VR R B 45 B T3 R A,
- . Curve comparison chart of /(x) and f{x)
' 0
0.8
(a) LR (b) AR
(a) Original image (b) Degraded image
0.6 +
-
04}
02} —— yi=h(x)
—— = flx)
O " A " "
0 0.2 04 0.6 0.8 x0 1

(c) Criminisi B {445 H (d) ARV aE R
(c) Result of Criminisi algorithm (d) Result of proposed method

BT AR SEA IR MR P 548 52 8O (9 52 7 T 1

Fig. 1 Effects of priority rule on inpainted results

3.2 ETSERYMEFEENAEN

EEMARBEE P, Criminisi B W EHFE C

(P E 2 PRETT BB T 0. (4508 e AUE t
T T 038 T A8 52 B B ek 07 T 45 4 IX sl 6 ik
1 BNE S8 52 R W IR PR A5 45 4 3 2 1) 3 B P
Sy A0 B A BE I CCp) A PR 68 0, A7 488 1k T
SRR S Y bR KR B R T

C(q)=h(C(p))=TZ,(w, (6)

Bkt S T pR AR h( ) Hy e
h(x) = +“,1, €
RWGE h(o BT B EE IR h(o) €[0.1], a=

1.3,

H 2483 Criminisi 33 CCp) WYME, H X}
SRR E R RN f(x) = x, IEI:Oa
1], Crimnisi 535 5 A 7 v Fr ok F 805
R A 2 s

M 2 AT LUFE 78 z€ [0 1], 4 = N
Wy = fFCORPRERIFRE TR, T x I
EVE RN LAy, =h(FE[0,1 & — Br e
MHEHZ., Wy =f(OH »=h()ZMH(x,
vo) s € [, 1B v =h()TE = f(2)F
F538 €[ 0,2 [Bf s o =h(DTE yi= f(x) EJ7,
A 2 %5 L LA TSy, = o) R 4RG3 4 il 4R 34
T yv= (o) EJ U vy =hCo) T [ EE

X

P2 EAR L TR RO LS

Fig. 2 Comparison result of confidence update function

3.3 &4 — B0 1% Y T B AR T

%%a@%%#zwm%a;%%wmm
SSD VE e W) A A AR B 6, 32 1 ) R 25 I r 4
I PRI e Y i &R Sk — Bk L 45 5 77 AR R DR T )
. ORI/ BRIE I AT R RR B R R Y 48 3%
Sevk ARSI A —BUhE, IR 45 A SSD I
EA A EJUNITE

ARATIES G R — SR IR HE Sy

d(¥,, T)" = BX d(¥,. ¥,) +
(=B X (¥, — ¥)?, (8)
Hh . v, FRMEBEZRE MK R.G,B 3 il
4 0 € 34 1, W, 6 DE g Bk X 3 X % R.GL B 3
T B B A L BE (0. 1) AR (H AR 5 28 56 B
fi,8=0.3,

S W3R 2 A R — SO DG C o i A R
K3 25 X RR B R A5 R K 3 ()~ 3(d)
a3 ) ok R i AR L 8 B KA L Criminisi B35 &
SRR R SO A B ROR OF W0 1L 7
J) . Criminisi HIEBEESERP R T 5
ARG AN — B B R s 3 (o) AL R
ﬁ;ﬂiﬁfr/%,i‘_;%m?ﬁﬁaiﬁmuxé‘iﬁﬁﬂz%c EN

K 45 A 46 % — S0k DT e v W Y 7 vk L TR DT
Eﬂ%umig’éfﬁfﬂ%tﬂfm,ﬁﬁ%ﬁ REFMBEEER.
F PSNR {HIF M & 2 RO A SCH %19 PSNR {H
XAl 7.3 dB, X AU T A 5
A —E e IT 454 SSD 1 ) S48 AL A B, fig 4k



51 FEST LG

FERRIE S 08 — S KRB R 255

P EOL A VT BE B A RO R IR T REBL R

(a) [FLUR (R

(a) Original image

(b) HFRE{&
(b) Degraded image

(c) Criminisi By {2453
(c) Result of Criminisi algorithm (d) Result of proposed method

(d) AN FEEEEER

PSNR 41.17 dB 48.47 dB

P13 DR AL o DU 0 P15 08 52 280 1 2 s 2
Fig.3 Influence of matching criterion on inpainted

results

4 FIHERFeHH

ARICELE Ty 3 Ay ST o M AL &
B a XHMB ORI 520 L IR 5 6T /N RUEE @45 Fn H
bR B A Rl g G 7B 2 3 B 5 Crimini-
st FIENT SOk 10 A0 SOk (15 JHE AT He 45 5k 4 4iE
ARSCHE . AR5 A WEAE (5 M H (Peak Signal to
Noise Ratio, PSNR) 2 WA /1N RURE B 4% 15115 114
BERE ., PSNR AN .

Hrp U NEEL U MBS R ER . ML N 535
TR BRI AT B 5 8K

B BEEENEFEG MATLAB2015b A1

Visual Studio2015 #4707 H L8, LT &

#lL K B Windowsl0 % 4t, Intel core i5-7500

\

CPU.3.40 GHz,8.00 GB N f#, SCHbrh, BEAS S
K/NEL 9X9,
4.1 BH oo

YRR S o W& RE PERE R R, XF & 4

Hh 5 A [ A0 26 2 Y PR i AT 1B 52

B4 mER
Fig. 4 Degreded images

B a0 BAEH] 1, 4R58 o BOUA [FHE B X 5] 4
4 R B A8 R8RS e, PSNR E T &l 5
s WE SOl LLE LY o B 48 KR,
& 4 () FIE 4(b)HY PSNR H 2846 B85V 25 . 7E a
€ (0. 6,0. 7) [ PN BT AL AR A, HAX A X [H] Py i
PSNR fHAH2Z A K. K 4(c) ) PSNR HTE a€
(0,0. BB WK W05 LA EA 2, K
4(DFE 4Ce) ) PSNR A TE a€ (0,0, 6) Bf 25 fk
BOFZE Y a=0.7 BTG R KR MEHE o )
ghLLi K. PSNRIEZH T REBHE, B 4D
PSNR {575 fb 5 il B0, 76 a=0. 7 B, BUMS B K
Ho NEISOHATLIE L, Y a=0.7 B,
PSNR {Ef K. H b, a BUO. 7. 0 A SC I 5 AL
20

then a = 0.7,b= 0.3

YP(p) = aX CCp) + bX D(p)<

PSNR = 10lg[ 2.2 ], )
Hp MSE Ry s 14 518 2 )5 BHR Z 8 35 05
#= ,MSE i85 AN .
MSE =
M X NZ?/F«:Z\H (Ui j) — U Gy )7,
(10)
if g(p)<<0.1
if 0.1 << g(p) < 0.5

if g(p) =

then a = 0.3,b=0.7 (1D

0.5, P(p) = axX C(p) +bX (D(p) + g(p)),then a= 0.3,b= 0.7



256 b

5 27 &

fos]
=y
&2
% —¢—Fig.4(a)
= Fig.4(b)
2 —*— Fig4(c)
= —+— Fig.4(d)
~~ Fig.4(e)
~ Fig.4(f)
20 A A
0 0.2 0.4 0.6 0.8 1
a
(a)
35.24
35
fas]
5 348
™~
7
2 346
34.4
34.2 ]
[ —a—Mean PSNR of Fig.4(a)~4(f)
o 0.2 0.4 0.6 0.8 1
a
(b)

Bl 5 aRBUEXT PSNR A5 R 2 A
Fig.5 Effect of value a on PSNR

4.2 NREWHRES

UL SCRL A RO B 2 S A R LU
AT RPN BIESRE B e < ML SRR NETE S |
SERAE S 3 M PR AT S D003 PRT A5 T )
G AL 7 B .

T,
7

/////;'//////,,,,,

Ui

;

K6 JEn KGR
Fig. 6 Original images

7 /‘f//,h'”u./(”“,‘
)| ks

IV T E 1R
Fig. 7 Degraded images

E 8 Fron ., B 8 Ca) M 8(h) 4351 4 I 4 &
BB E K K 8(e)~ K 8(H 434K Crimi-
nisi BN SeEk[107], SCHRC 15 A AR T & 1
R, B G EE K PSNR H X an %k 1
i

MIE 8Ce) AT L i\ Criminisi 5% 16 & 45
R TASRICEC S, HORBER i 8 & &
AEEAMMBE IR, SCIRLL0J B2 4553
T BT SN I B R . HL S B ER 43 HE it
Z E 8(DFx, K 8Ce) Bl T iM% A& 51
MG, HARBER RS B S —8tk BT
“HREAT X R R T SCHR 15 TR H A A e A
VG e fE W G B B0 . AR ORI ARAR T RAF
A8 52 S8R BT b DR 5 T 45 4 3% BT M R s
Mk, HHI S TiR2Z BRB L., N1 R UE
AR SR B B PSNIR B B 5 B0 b B vk
/4 0,82 dB,

ik A XH R A MBESAER
SUIURIZE R 1 /)N T RR A B L 8 A2 PR R N R

x1 FAEEEEEMNEEHEILE

Tab.1 Repair performance comparison of different algo-

rithms (dB)
il B 7a2) F7(b2) 72
Criminisi 2 ¥:0- 34. 85 30. 70 40. 94
CHk[10] 31. 88 30. 13 38. 68
SCHRL15] 35.12 30. 92 40. 88

A 41.06 37.97 41.76




551401 BT A LB R

5@% -8t EGgBE 257

//”/ (""”‘,/H"'
my

(a) IR (&

(a) Original image

(¢) Results of
Criminisi algorithm'”)

(b) Degraded image

,’/7/ ""'“‘/l”(/“ /
//W”

(b) FEIEEIEIE  (c) Criminisi Bk M 55, (d) gk ' 4551

m my

(e) SCHk " E5 5 (0 AR
(d) Results of (e) Results of () Results of
reference!'”! reference!¥ proposed method

B8 &4 45BNt R

Fig. 8 Comparison figures of inpainted results

4.3 BHHRBR

i — 2P UL AR SO I A R e R 10
3 A (8] (Y 45 [ R AT 18 52 . JF 5 Criminisi
St SCRRC10 RN STk (150 i 30 1k 4718 52 1k
REXT HE .

(b) (c)

B9 JEsEG
Fig. 9 Original images

(b)

10 i EE
Fig. 10 Degraded images

FERN 1L L B 1L Ca) AL 11 (b)) 43 512 R iR
FUGAFR18 E EAR L & 11 (o) ~ B 11D 43 31 F)
A Criminisi ByEM, Scik[107], SCHk[15 ] 24 KA
SO R B B AR YIRS (918 2 45

M 11 (o) 7] LLE ) Criminisi B3 B2
g8 b BT R A A AN 3 £ L 45 M A ok
REAF S E BB 5 . SCRRT 10753 i A REAR 17 b 1 5
SERTR A 0 BT ME L B B T R R DT C R R 2% B
TG, & 11(D Frzs X S i T 30k 10 1%
F14 UG T o DO AS 5 Bt A . SCRC 15 009 5 1 R g
SR ORRR S5 3 43 1 2 BUME L EL I BT R A i
LA, A 11 Ce) iR, ACE R E TR
{14 JEL IG5 1A B 0 D i o ) L 3R A5 T O F Sk
(7,10, 15JM BB 45 8, A 11CH i FA kT
(3% SRR 78 B AR IR RS BR  3 0F h OR 4 T
20 B TR B % A A B — B

25 LR AR SCRE BRI A AUIE B R I 25
R o3 ARG M DR T 450 1Y 3% BT L 98D TR DT
T R R R A L



258 b

K% TR

5 27 &

P — f— f— ) — ) —

(a) JUGH R

(a) Original image

(b) Degraded image (c) Results of

Criminisi algorithm!”

e e

(b) FHEUEE () Criminisi 5k 7 455 (d) Sk [10] 25

——

(e) ik [15] &5 () A ES
(d) Results of (e) Results of (f) Results of
reference[10] reference[ 15] proposed method

F1L R SR LA

Fig. 11 Comparison figures of inpainted results

D ARAT HRR RE B B ST WY e A B DT I
U)o AR SC P — b 45 5 4 B R AIE 5 B R — B Y
KISk . o Se A T80 B AR AR A 18 e
L ARG T AR B SCE AR A T A A AR 1Y
HEBIVE s SRR T S AU pR BAR T B4 B TSR
WL N R R RiiSUS=3 82k FRC I P Bund
BVE BB 5 8 2 e 0% — BubE . R 35 T IR

S %k

(1] #HRak.$ex BTFRBEBELEAREZRIT] 8
B % B %4 ,2007,12(1) ; 1-10.

ZHANG H Y. PENG Q C. A survey on digital im-
age inpainting [J]. Jowrnal of Image and Graph-
icss 2007, 12(1): 1-10. (in Chinese)

(2] @w3&. & L4F. @K% F. ST KL 5/0JHA
M2 REEMR R4 L], 4 9h 5 #ok 42,2016, 45
(2):275-281.

J1 Q. SHI W X, TIAN M, et al.. Multispectral
image compression based on uniting KL transform
and wavelet transform [J]. Infrared and Laser
Engineering, 2016, 45(2): 275-281. (in Chinese)

(3] s meoAA. ST UG JRHRr AR Y B 8 N 4248
Gy BRI, b 5 27 ,2016,31(5):477-483.
TANG L, CHEN M ]J. Adaptive directional total

4 AT — B L IR A RO A T R DR C R AR 22 R
FRBER . 2 X/ XA 4 18 52 70 H A A% Bk B
L SE I 2 SR W A I (B MR LU B AR SCR L
LB L ZE AR 0. 82 dB, IR B A SR FF 45 M 1Y
B AR I — oM b T R DR C R R 225 R
BUBGR A S A A A i) 1 1 R rh 2 B
Yo g A . ARARSOT B AR BAR . 2RI
Je M RSP B0 BE TR e A S IR I B . AR
K 2t — 28 WF 58 R JR WA R s LA B e 18 A2

variation denoising model based on image local di-
rection [ J]. Chinese Journal of Liquid Crystals
and Displays, 2016, 31(5): 477-483. (in Chinese)

[4] BERTALMIO M, SAPIRO G, CASELLES V, etal. .
Image inpainting [C]. Proceedings of the 27 th Annual
Conference on Computer Graphics and Interactive
Techniques , New York, USA, 2000 417-424.

[5] SHEN ] H, CHAN T F. Mathematical models for
local nontexture inpainting [J]. SIAM Jowrnal of
Applied Mathematics, 2001, 62(3): 1019-1043.

[6] CHAN T F, SHEN J H. Nontexture inpainting by
curvature-driven diffusions [ J]. Journal of Visual
Communication and image Representation, 2001,
12(4): 436-449.

[7] CRIMINISI A, PEREZ P, TOYAMA K. Region
filling and object removal by exemplar-based image
inpainting [ J]. IEEE transactions on image pro-
cessing s 2004, 13(9). 1200-1212.



551 3 2P A E M ERIE S A% - B BB E 259
[8] ZHANG L, SHEN P Y, ZHANG SH E, et al.. valuation by symmetrical exemplar-based image in-

9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

Depth enhancement with improved exemplar-based
inpainting and joint trilateral guided filtering [ CJ.
Proceedings of the 2016 IEEE International Con-
[erence on Image Processing., Phoenix, AZ:
ICIP, 2016, 4102-4106.
WEI Y W, LIU SH G. Domain-based structure-a-
ware image inpainting [J]. Signal Image and Vid-
eo Processing, 2016, 10(5): 911-919.
DENG L J, HUANG T ZH, ZHAO X L. Exemplar-
based image inpainting using a modified priority defi-
nition [ J]. Plos One, 2015, 10(10): €0141199.
FEA R FRAF. GEGOMEERER
WS E B ZmElT] AR s LR,
2014.,51(9) :2081-2093.
LIZH D, HE H J, YIN ZH K, et al.. A sparsity
image inpainting algorithm combining with gradient
information [J1. Jowrnal of computer research and
development, 2014, 51(9): 2081-2093. (in Chinese)
KUMAR V, MUKHERJEE J, DAS MANDAL
SK. Image inpainting through metric labeling via
guided patch mixing [J]. TEEE Transaction on
Image Processing, 2016, 25(11): 5212-5226.
LI ZH D, HE H J, TAT H M, et al.. Color-di-
rection patch sparsity based image inpainting using
multi-direction features [ J|. IEEE Transactions
on Image Processing . 2015, 24(3) . 1138-1152.
WANG H X, JIANG L., LIANG R H, et al..
Exemplar-based image inpainting using structure
consistent patch matching [J]. Neurocomputing,
2017, 269(SD: 90-96.
F vk, B, 0 o h, L RRIE AR S He DT I R A&
SRk A ausshikit 5 B 2R, 2016,
28(7):1131-1137.
LI X F, WANG J, LIU HM, etal.. Image inpaint-
ing using feature precedence and patch matching [J].
Journal of Computer-Aided Design & Computer
Graphics, 2016, 28(7): 1131-1137. (in Chinese)
WANG W L, JIA'Y ]J. Damaged region filling and e-

EE® N

B985 —) L WA O AL+
AT, 2008 4F T 7Y R 32 38 K 24 3K 15
2Et2E 407, 2015 4 F VY R SC K 2 AR
2, B NFETF BIBREE R
F % 4k 38 J7 w9 WF 58 . E-mail: dan.
807(@163. com

[17]

[18]

[19]

[20]

[21]

[22]

painting for Thangka [J]. EURASIP Jowrnal on Im-
age and Video Processings 2017, 77: 10807-10821.
LEE ] S, Wei K], Wen K R. Image structure re-
building technique using fractal dimension on the
best match patch searching [J]. Multimedia Tools
and Applications, 2017, 76(2): 1875-1899.
R0 BARAN . P R T B A B R B L
MAEMMEGELZR L] REXFFRABA
L TR ARMK),2017,50(4) :399-404.

HE K, GAO J Q, LU W X. Image inpainting al-
gorithm based on improved confidence function and
matching criterion [J]. Journal of Tianjin Uni-
versity (Science and Technology), 2017, 50(4)
399-404. (in Chinese)

FAN Q, ZHANG L F. A novel patch matching al-
gorithm for exemplar-based image inpainting [ J].
Multimedia Tools and Applications, 2018, 77
(9). 10807-10821.

B, E R i L RGBT S 5 R OR
MTEREBEELI] ¥ 4% T4,2014,22(7)
1886-1895.

JIN W, WANG W L, FU R D, et al.. Satellite
cloud image inpainting based on patch matching
Opt.
Eng. , 2014, 22(7): 1886-1895. (in Chinese)
ZHANG X, HAMANN B, PAN X, et al.. Su-
perpixel-based image inpainting with simple user
guidance [CJ. Proceedings of the 24th IEEE In-
ternational Con ference on Image Processing, Bei-
jing, P. R China: ICIP, 2017. 3785-3789.
MG, Fob AR G BN TR K B (H R
FKWEZ B " &5 2 5,2017,32(9);
726-735.

ZHAO W CH, LI ZH M. Image segmentation al-

gorithm based on improved artificial bee colony and

and sparse representation [ J . Precision

k-mean clustering [J]. Chinese Journal of Liquid
Crystals and Displays, 2017, 32(9). 726-735.
(in Chinese)



