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Text Modality Assisted Guided Mural Inpainting Algorithm
CHEN Yong'? DU Wanjun' ZHANG Shilong'
1 School of Electronic and Information Engineering, ~Lanzhou Jiaotong University, Lanzhou 730070,China
2 Gansu Provincial Engineering Research Center for Artificial Intelligence and Graphics & Image Processing, Lanzhou 730070,
China
Abstract: Objectives: In order to solve the problems of existing deep learning algorithms in the inpainting of murals, which
only consider the prior information of mural images to guide the inpainting of damaged areas, and lack of text information to
guide the inpainting of murals, resulting in semantic inconsistency and lack of details in the inpainting results, a text modali-
ty-assisted guided mural inpainting algorithm is proposed. Methods: First, a text modality-assisted guided mural inpainting
network is proposed, which uses the text information as the control guidance for mural inpainting, and provides con-
text-guided repair information for mural images. Secondly, a text filtering module is constructed to obtain the text features of
the damaged area by filtering the mask image and the complementary image, and a cross-modal semantic enhancement mod-
ule is designed to enhance the filtered text features to improve the consistency between text semantics and image semantics.
Then, the upsampled texture detail inpainting network is designed to achieve bidirectional fusion of shallow and deep features
to obtain mural images with fine-grained features. Finally, the normalized discriminator is used to match the recovered murals

to the game, and the recovered murals are obtained. Results: The experimental results of real mural restoration show that this
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method can effectively repair damaged murals, and is superior to comparative algorithms in subjective and objective evalua-

tion. Conclusions: The proposed method can effectively repair damaged murals, achieving better visual perception and coor-

dination.

Key words: mural inpainting; text guide; cross-modal inpainting; semantic filtering; semantic enhancement
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The Bodhisattva has
a black bun, a red
ochre wreath on his
head, slender dark
green eyebrows.

There is a Buddha
statue in the middle
of this painting. His
bun is blue black and
his skin is yellow
brown.

He has a green halo,
a black bun, a flower
vine crown adorned
on his head, slender
black eyebrows.

A black bird with a
long beak, white
eyes, and black
wings.

Little deer has a
reddish brown body
and a white belly.

(2)3CAHR )R A (c)ftfiE (d)3THR[13] (e)3CHR[15] (O3CRR[17] (@) A SCHL
8 BE OIS S S
Fig. 8 Comparison of Repair Experiments Results for Center Damaged Murals
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Table 1 Comparison of PSNR and SSIM Inpainting Results of Center Damaged Murals using Different Algorithms

B ] SCHR[L3] JCHR[15] R[] AR

i PSNR/dB ~ SSIM  PSNR/B  SSIM  PSNR/B  SSIM  PSNR/B  SSIM
1 221388 08634 262267 08961 281157 09069 302035  0.9362
2 197033 08725 259058 09096 260267 09073 304586  0.9598
3 208262 08395 253996 08531 247835 08799 299257  0.9352
4 242441 08814  27.0957 08889 267259 08897 289625  0.9305
5 242835 08960  27.8531 09102 262760 09033 209867  0.9402

2.3 EREREHAIREIRIEE SR KU, SR 9 PFin. Bl 9(a) NICAHR,

HR, TR R RAREE e ) AHESEEIR, B o) AR, K 9(d)A L
SPERE, R B E TR SR s e BROBPAGER RS FERTE,  9(e) N SCIR[15]
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This parrot is green i
in color, with white 3
eyes, a red beak, and
a long tail.

The buddha has a
black bun, blue-green [®
eyebrows, curved |
eyes, and a brownish
red hair crown on his
head.

These two pigeons
have green eyes, blue
heads and backs, &
green Dbellies, and
drooping tails.

This deer has a
reddish brown body,
a white neck and
abdomen, and strong
limbs.

Bodhisattva wears a
red ochre three
treasure  headdress,
with emerald green
slender eyebrows and
pink white lips.
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Fig. 9 Comparison of Repair Experiments Results for Random Damaged Murals
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Table 2 Comparison of PSNR and SSIM Inpainting Results of Random Damaged Murals using Different Algorithms

BE ) SCHR[A3] SCHR[15] SCHR[A7] AEE

E% PSNR/dB SSIM PSNR/dB PSNR/dB SSIM PSNR/dB SSIM
1 25.6819 0.8865 25.5076 0.9070 25.6659 0.8842 26.6138 0.9185
2 26.9130 0.8561 30.7534 0.9661 29.2837 0.9622 33.2862 0.9776
3 19.7242 0.8135 23.3606 0.8656 23.7827 0.8757 27.2031 0.9310
4 25.7038 0.8821 25.5672 0.9029 28.6264 0.9381 30.8953 0.9597
5 29.8625 0.9545 30.9278 0.9478 31.1542 0.9502 33.4721 0.9802




RNk ¥ ¥R

BEEMNEMR

Geomatics and Information Science of Wuhan University

XFEEER 1 AR 2 ATRLR I, A5 30 T e
| OB B S B2 RN L 18 52 25
AHEIFRTERER T, HEERE Dy BARAPOH
FRRBAD: XK, E AR o B A A b HAY B
B2, SR PTHETNE T SO SO IR, &
Gy EAL TR IR, R i e, AT R
SEBNS T ] 2 A A XS HE S| . T T BEAL
WRUE R SLE, Ao B RENUE R, HAk
TR KNI B B AHENE, XA E
PRSI TR R . BAN, FESCAEBL G S 12
BT, R TR R SCA H R FE A DURE ) &R
S REIVE X% /KB SO S NTTRS s A 0 T S E R SN
O BEEAE R, SO 51 SR oL
BT 2 S A B BAR T o Tiox 32 AR
ANTE FBEATLAE I B A O BE I, SCANS T BEATLAR A5
BE | ) SCAR R B R A IR, BRI A SOy
08T BEATURB A 2 2 1R e AL oA 5 SR A 3
.

This Buddha statue 5 ‘

has  black  hair, |

draped  over the

shoulders, and ears £
with earrings.

This is a white jackal [
with agile and [}
slender legs, opening
its mouth and
running forward at E
full speed.

This Buddha statue
has a straight nose
and a tadpole like
dark green beard.

This is the
Bodhisattva in the
mural, with her skin
being pink white. She |
has two halos of light
red and white green.

(a) A IR (b)& (c)FEfiE

(d)3CHR[13]
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Fig. 10 Comparison of Repair Experiments for Real Damaged Murals

T L SR A B 2 B 25 R PRy, HH TR
DRI ES B, HeR TS E
}8¥r(Mean Opinion Score, MOS)XHMEE J5 ) EE H|
HATVPN, MOS fE#K, KM IIEE R

AT A FMEE T MOS PR 45 B an# 3 fos,
A PLE ARSI EPER L T35 b 732, 1l B HAE
G B . LAY, RWIFTIR T
% MOS AT X 5, BeiiE 16 T B sk



MRk &E: SCRBLS B 5| & R Bl E 5 50k

BEm B R A 2.

R 3 HSLAREEE 2 E 45 R MOS PHANR B

Table 3 Comparison of MOS Evaluation of the Inpainting Results of Real Damaged Murals

LIS SCHR[3] SCHR[15] SCHR[AT7] AILERL
1 1.9333 3.2000 3.7333 4.4666
2 2.9233 2.7333 2.7666 3.9333
3 2.2666 2.3333 3.6000 3.7333
4 2.3333 2.4666 2.5333 3.8666
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