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Effective Field Sources and Field-Source-Function for Stable Field Image
Reconstruction

Wang Lingyu, Ye Xueyi , Zeng Maosheng, Chen Huahua, and Ying Na

(School of Communication Engineering, Hangzhou Dianzi University, Hangzhou 310018)

Abstract: To solve the problems that the current stable field image reconstruction models still cause errors
and the low reconstruction efficiency; an improved algorithm is proposed in this paper. Firstly, the interval
of main texture direction at the defective pixel is calculated to determine the effective sources. Then, the
differential approximation method is used to construct the field-source-function between the effective field
sources and the defective pixel by using the low order Taylor expansion to complete the reconstruction.
Compared with an improved algorithm based on CDD model, an improved algorithm based on Criminisi
model and two algorithms based on stable field model, the peak signal-to-noise ratio of the proposed algo-
rithm is improved by 1.5-2.6dB on average; the accuracy of reconstruction is improved by 3.5%—7.9%. The
experimental results on the selected images and CelebA-HQ face dataset show that the proposed algorithm

achieves efficient and accurate reconstruction of different types of defect images.
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c 256x256x3 1 666 355215 32.328 3 35.075 5 36.056 3 37.0529
C 256x256x3 11 044 31.176 4 283712 29.638 6 313918 32.1935
o 1 024x686x3 26 574 38.571 1 37.093 6 37.358 8 37.676 0 39.0415
Cs 1 024x686x3 32557 38.494 4 367116 375928 38.706 9 39.118 3
Cs 1 024x686x3 38 831 38.550 1 36.888 8 36.339 5 36.762 5 38.650 6

. HARFR R,
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&4 5 FMEER SSIM IFEE
SSIM
Bt g CEEINGIEE B AN EL
SCHR[19] SCHk[20] CHR[10] R[] /'
G, 256%256 737 0.992 0 0.996 1 0.992 9 0.993 9 0.996 3
G, 256%256 4 868 0.973 1 0.965 3 0.966 8 0.968 5 0.975 6
G; 512x512 9009 0.986 2 0.988 2 0.986 7 0.987 3 0.9915
G, 512x512 23 288 0.972 6 0.966 9 0.969 8 0.971 6 0.980 3
Gs 512x512 25126 0.973 7 0.968 0 0.970 4 0.974 4 0.9827
C 256%256x3 1 666 0.991 1 0.9850 0.991 5 0.992 8 0.993 8
C, 256%256x3 11 044 0.952 1 0.913 8 0.940 1 0.953 1 0.959 3
C; 1 024x686x3 26 574 0.983 8 0.982 7 0.984 4 0.984 8 0.987 1
C, 1 024x686x3 32557 0.983 6 0.982 7 0.984 5 0.986 1 0.987 3
Cs 1 024x686x3 38 831 0.988 9 0.986 6 0.986 2 0.987 8 0.990 5
TE. AR RN EALE.
&5 5MEZXR AT
A%
R 1R 1R EUE IR MR R B AR EL

SCHR[19] SCHR[20] SCik[10] SCHR[11] A3
G, 256x256 737 67.44 78.56 76.93 80.73 82.23
G, 256x256 4 868 82.46 81.96 82.58 84.24 90.24
G; 512x512 9 009 84.45 90.04 87.80 88.23 94.88
G, 512x512 23 288 89.45 88.90 90.64 91.41 96.29
Gs 512x512 25 126 94.79 92.41 92.69 94.55 98.16
C 256%256%3 1 666 90.62 88.79 92.13 92.69 94.20
C, 256%256%3 11 044 79.63 68.39 77.14 81.00 86.06
C; 1 024x686x3 26 574 84.48 76.62 81.03 81.31 88.22
C, 1 024x686x3 32557 87.33 81.22 85.55 87.69 91.10
Cs 1 024x686x3 38 831 89.88 88.40 88.19 89.10 93.33

. HiERRRILHE.

PSNR, SSIM Fll A A5 Sl G JRy BB gt [X 3
) K/INAT O, 55 B g T Ak PRI X8 ) 485 4 oy
TECF-3H X8, g IX el i 2% X3 A 6. (2) S5 H:
B A, ASSCHE VL) PSNR, SSIM A1 A 45 i
PR, 53CHR[19-20)5 40 b, PSNR 4351 F- 2441
1.5 dB il 2.6 dB, SSIM 43 BIISEH1HE 25 0.005 Fil
0.011, AZSIEYIHEE 6.4%H17.9%; SRFERT
PG Jey 3 S L RS R A A0 B SCRR [10-11] 8 A0 L,
PSNR 73545 2.6 dB A1 1.8 dB, SSIM “F-1442
175 0.007 1 0.004, A 535l 3L 6.0%F1 4.4%.

X5 Ak e AR S T B ) R A 7 5
5, BRI ERYCR, gRNE 6 s, nlLd
B, BFRESTRERDBCE S T AL
fIVC B, SCHR[19-20]58 35 ()32 47 i 0] 32 e 46 1A 4%

9 RS RN A B it it s B B e Bk, O Hazs

A7 B[] 36 32 /5 T 3 1 MG R SO R R E I A Y
3 MEEEE, 195 T XA ROHIE R — P PR,
ASCE LA T BRI EPIHE R, 5Ok
[10-1118 A e, AR B R A3
4.4 ANREGEZLW

R TSR UEAS SO AE AL S DL S SO A Y
AR e B9 NG B R R A ok, B HE R
1%~20% A FLN 1 EFERAE T CelebA-HQ A
IEEIESE, IR RNE R 256x 256 123K, TR,
SR A 3 UL BF A F 5 D A 5 58 A SRR B 1 RE
B S A T S, B UE A ORI AR A
.
441 FUWE5EIEEL R
& 7 s AR SCRIEAE CelebA-HQ ##4E I
B LS, nTLIE M, AR SCE RIS E S
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*6 5MEXAEITRIEIXEL

SEATHA] /s
SCHk[19] SCHik[20] SCHk[10] CHk[11] AL

B A E 1R IEINRVAL S S B AL

G, 256%256 737 5.24 4.63 2.33 2.61 0.73
G, 256x256 4 868 13.43 30.58 7.57 8.09 1.93
Gs 512x512 9 009 29.70 235.24 8.90 11.04 2.33
Gy 512x512 23 288 57.82 594.46 23.46 29.60 6.76
Gs 512x512 25126 68.64 1 540.34 56.40 54.58 27.67
Ci 256%256x3 1 666 20.08 33.17 6.24 6.97 4.37
C, 256%256x3 11 044 79.22 213.13 28.24 53.37 15.67
Cs 1 024x686%3 26 574 265.58 5526.96 81.63 97.44 17.92
C,4 1 024x686x3 32557 314.70 5798.08 66.56 114.22 29.75
Cs 1 024x686x3 38 831 394.21 6 143.26 172.61 178.87 36.95

e RN ST S ) I
RT ANXEELE CelebA-HQ LA EERLER

S R
14 24 %341 544 %541

EES

B E 1R

S RIEEEA
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B R 0 A R B A L AR, T
T 3 B 2R A B A R (R L T A
2 BRSSO T N e (A5 i
HEWPE. 7E CelebA-HQ %iiE4E I, F MSSF-GAN #.
HEPNE AR ORI AL R T B R, EAT
7£ PSNR, SSIM Al A 25 ank 8 firoR, Hd
SEESECHE F 100 M MR A EH RO E AR ). mT L
Eilh, 16 CelebA-HQ H#EgE b, Xf Tl X sl L
FEh 1%~20% M A HLIUFERT, 7 SCHRL R PSNR,
SSIM Fil A 47 F MSSF-GAN &3, it B 7E % =)
S A A S A R ] R o] B SO B 2 1
BT, AR SCH R R LAAS 30 5 Jin o 1 1 B e G

=8 2FhE LA CelebA-HQ ERIEEMAENTEL

Bk PSNR/dB SSIM A%
MSSF-GANP# 36.484 4 0.979 7 91.01
e 37.040 2 0.984 0 93.00

T MR R,

442 THRSCE

A S, IR A SR A A A
e, Horb, STISRCIR YA 100 DR IR RE A {5 B
EA S ).

(1) BUEXAROIA IR THE— L R, SR
[ 2 K/ A B TR IFAE CelebA-HQ K4 Ik
1T 1%~20% A BN 0 Wm0 56, 25 R an& 9 Jir
IR, ATRUE Y, AR SCR A SR IR EA T3 F 4L
B 1) ) 3 O B R A SR A T B A s, 7R
AT ORI R N R ORI AR
TR EET.

®9 BAYARKHFSEE

ok PSNR/dB  SSIM A% THRE/s
[ EHIERN 353654 09795  90.82 14.21
AL 37.0402 09840 93.00 7.53

T MR R,

(2) 53 SR — B i ARl i 13 Y5 eR E5CRT
IR Z B i 433 AL 1135 U8 pRAXFE. CelebA-HQ
AT 1%~20% AN HEINIHEASE ) 0 il S B, 4 SR ISR
10 fis. ATRLE H, 500 — B o 3k s
K Z B i o 3 A T 5 TR R B E, SR — B
5 o A R 5 A BT 3 VR pR SO R i
SO DA B T R A R S U T R BT, (A FE
A RCR Ty I TR B S o R B T 4 R

PR, RIAE JR R ACR T B il 3 B 3 4
PRI, 300 A 207 5 ) L %) 8 & 45 3R A A7 1
BURR A, AW B 2R IT 26 4F, s 1
XX A R IR A

*® 10 17 R H A HRA SEIE

N7 PSNR/dB SSIM A% HEERTE)/s
— By 359151 0.9780  91.55 7.68
ZBr sy 342299  0.9707  90.43 4.48
AL 37.0402 09840  93.00 7.53

. MR R R,
5 & &

ARSCAEHE T G SRR 2 7 T AR A A ) Sk |
VIR E Y 7 5 IR Z a9 R RN, BT RT3
T IR e L e 375 05 pR BB R 3 A T IR A 23 #T
R —MAa R RS IR SR |
Fe B X A Bl R R A AR A5 B AR R A
B, A BB AL SRS ) AR BT 1 X,
B T X BN E R AR NS 5 R A HENA
RO R, A R A IR S R 5 i A 1) A
e, i o A 8 SR 300 % e 5 3L DXl 1R S A 14 0 A
SRJE B XA RO IR oo i LAY U5 3%, R AR
B % 8 Jee O S0t 5032 R A T i A5 AT A B9 A T (E
BT S IR Z I AR 1, JF45 2 sila] R R
BN T HE G IR BOE I . SRR RN, 5
FEGE A5 T LTS AR ) PR A Y | e T S B O
FU Y 5 S ) e T PR 4R SO E 7 14 ]
GREEBIAN L, ASCR AR R E AR |
HER R AN B RCR 3 AN D7 S U T B 2 iR T,
SEBL TR AN ) 26 2 e A 1] 5 s A L v A ) A
EPS RS RS T 2bo w R D E i DR L
AL AN, AR SCAR ik R AT R A AT R T 1k ik B
HEF B RRCR. AR, BA SR ILE S A 2 TR
JE S W BB RIS &, E— L SR A
Jey R SRR AE by A ) 1 5
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