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A Survey on Visual Text Generation Techniques

Abstract: Visual text image generation and editing is an important research direction at the intersection of computer vision
and natural language processing, aiming to achieve seamless text removal, precise text editing, and intelligent text genera-
tion in images. Unlike general image generation tasks, visual text possesses dual attributes of context semantic information
and visual graph features, imposing higher requirements on models’ multimodal representation capabilities and generation

precision in terms of glyph structure, stroke details, color texture, and layout composition. With the rapid development of
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generative adversarial networks (GANs) , diffusion models, Flow Matching, and multimodal large models (such as CLIP
and Flamingo) , this field has achieved significant breakthroughs in both technical paradigms and practical application sce-
narios over the past decade. This survey systematically reviews the research progress in three core tasks: Visual Text
Removal (VTR), Visual Text Editing (VTE) , and Visual Text Generation (VTG), which together constitute the technical
system of visual text image processing. These three tasks are mutually complementary and form a closed loop of visual text
processing: VTR lays the foundation for clean image backgrounds, VTE realizes flexible modification of existing text infor-
mation, and VTG completes the active creation of text content in images, jointly supporting the full-chain application of
visual text technology. In visual text removal, three major paradigms—knowledge transfer, multi-task learning, and pro-
gressive learning—have continuously advanced the synergistic optimization of text detection and background inpainting
capabilities. Knowledge transfer paradigms leverage pre-trained image inpainting models (such as Contextual Residual
Aggregation networks) to enhance background restoration quality, effectively addressing the problem of texture inconsis-
tency caused by independent training of detection and inpainting modules. Multi-task learning frameworks integrate text
detection and inpainting into a unified model architecture, sharing feature extraction backbones to reduce cumulative errors
between upstream and downstream tasks, and improving the end-to-end processing efficiency. Progressive learning
approaches, on the other hand, adopt a coarse-to-fine strategy: first roughly locating and eliminating text regions based on
semantic features, then iteratively refining background details by fusing local texture and global structure information,
thereby achieving thorough text elimination while maximally preserving the integrity and consistency of the original back-
ground texture, lighting, and spatial structure. In visual text editing, the technical evolution has shifted from GAN-based
stepwise processing (including text detection, removal, and re-generation) to end-to-end conditional generation models,
greatly improving the efficiency and fidelity of editing results. Early stepwise methods suffered from obvious seams between
edited text and the background due to the separation of each module, while modern end-to-end models focus on the precise
extraction and cross-domain transfer of text style features (such as font, size, color, and transparency) , stroke features
(including thickness, smoothness, texture, and wear degree) , and semantic features. By introducing attention mecha-
nisms to focus on the correlation between text and background regions, and style embedding modules to encode scene-
specific visual attributes, these models realize unified modeling of style preservation and content replacement. This
enables seamless editing effects where the edited text is consistent with the surrounding scene in terms of visual appear-
ance, layout logic, and lighting conditions, effectively avoiding the disharmony of edited content. In visual text genera-
tion, research has undergone a fundamental transformation from early graphics-based rendering synthesis (relying on pre-
defined font libraries and layout rules) to data-driven neural generation, breaking through the limitations of fixed styles and
single scenes in traditional methods. Recent advances in character-aware encoding (which captures fine-grained glyph fea-
tures) , glyph-conditioned control (which regulates text shape and layout) , and multimodal alignment mechanisms (which
align text content with image context) have significantly improved the performance of text generation. Specifically, these
improvements are reflected in three aspects: text spelling accuracy (reducing character missing, distortion and errors) ,
scene coherence (matching the lighting, perspective, texture, and noise of the target image ), and multilingual generaliza-
tion (supporting complex scripts such as Chinese, Arabic, Sanskrit, and other languages with irregular stroke structures ).
These advancements have made neural text generation more adaptable to real-world application scenarios such as advertis-
ing design, paper poster, scene customization, and intelligent annotation. This survey further analyzes the core challenges
facing the field, which restrict the large-scale practical application of visual text image technologies. First, accurate render-
ing of multilingual complex characters remains difficult due to the diverse glyph structures, stroke variations, and semantic
associations across languages—for example, Chinese calligraphy with freehand brushwork and Arabic cursive script both
pose great challenges to model feature extraction. Second, models lack strong generalization capabilities across diverse
scenes (e. g. , indoor, outdoor, low-light, and motion-blurred environments) and text styles (handwritten, printed, artis-
tic fonts, and worn ancient text) , often showing a sharp performance decline when facing unseen scenarios. Third, achiev-
ing precise alignment between generated content and -human intention requires more effective interaction mechanisms to
capture fine-grained user requirements, as current models are difficult to accurately understand ambiguous editing instruc-

tions. Finally, the high computational cost of current models (especially diffusion models and large multimodal models)
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hinders their deployment in real-time interaction scenarios such as mobile devices and edge computing platforms. Looking
ahead, with the continuous enhancement of multimodal large model capabilities, ongoing optimization of diffusion model
architectures (e. g. , efficiency-oriented lightweight designs, distillation strategies, and fast sampling algorithms) , and
refinement of high-quality benchmark datasets (covering more diverse languages, scenes, and text styles) , visual text
image generation and editing technologies will play increasingly important roles in multiple fields. In intelligent media cre-
ation, they can assist designers in quickly generating and editing text elements in posters, videos, and animations; in infor-
mation visualization, they can dynamically generate scene-adaptive text labels for data charts; in cultural heritage preserva-
tion, they can restore blurred or damaged text in ancient artifacts and manuscripts without damaging the original cultural
relics; in accessible reading, they can generate large-font, high-contrast accessible text for visually impaired users to
improve reading experience. Ultimately, these technologies will become key enablers for advancing human-computer inter-
action and visual intelligence in the digital era, bridging the gap between text information and visual scenes.

Key words: Visual Text Removal; Visual Text Editing; Visual Text Generation; Diffusion Models; Multimodal Learning;
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711 2 4 JEE E 30 R R AR RORE Y . STEFANN 15 U 52
FAHEAR S SO AE 1 AE AL HE (Roy 55 . 2020) ;
SRNet 5| AH AR5 YR SCAIE 2, 1l Jim S pi 2
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B P 55 N 25 TR 5 481 1) 245 B o 257 il SO A g g
(Yang, Huang, and Lin 2020) ; RewriteNet 3 Jjj 3L A<
PUNAEHIF BT X0 P I 255 s 1 ik FL 5237 57002
1t (Lee %5 . 2021) ; TextStyleBrush #& T StyleGAN 4
2R U A A IR FE JE B 24505 X (Krish-
nan 55 . 2023) . AP HUBIRIDGE , BORBZ T AE
W VIE @R8N 55 . R REE T =2k
ARSI : SCAS KUK HRAE (A B, A7 R ) AT e i
A w8 E X (Wa 25, 2019; Zeng %5 . 2024;
Chen 4. 2023) ; SCA 28 il FFAE 3 3 A5 0 7R 55
FEIN 2 i B BE IR e 25 AF (Liu 2. 2023) 53¢
AR T SRk 38 e TR 95 2 A B M B i 2 v
P (Lee 4%, 2021; Zhang 4. 2024)
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Ji i ZAE S B AR HARIKRELE 37 5 A s A L
AR SOAS i HAE A B DGR GBI 54 B )y
T 55 8 55 o BE Rl L N T 50 ORGSR
T\ Logo 4= W5 B5 1K 5 B #3575 P9 H AR LSS
R EAYERE AR ELJE (RSN R A B SR |
BB CCAL B 5 3 5 WAl Hh OO S M (42
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2016; Zhan, Lu, and Xue 2018). 1] VTG R %
T 2% B9 TE GG 5 25, B SynthText 8 2 i 8
BEAR 5 G IR A A R L5 AR (Jaderberg
8. 2014) (HIER Fe K 2l 5 AR 5iE L3
P 7 A7 AE N 2 (Liao 5% . 20193 Long and Yao
2020) . BEFH GAN BRI 5 SRR L
VTG DA HE I 8K 2l i e i 4 3] " H5 40 5K 2 1) pft 28 2
A RIS B NS S (5 AN VA= % (R TR T2V
235 ¥ Sl 06 18 o AT 45 P, AN Spatial Fusion GAN | Syn-
thTIGER { 3 #4 # SCA 2% 25 5 M A% (Zhan, Zhu,
and Lu 2019; Yim ¢ . 2021), Character-Aware Mod-
els . GlyphControl i 2 “F 4 J8% M 4 ) b 25 $2 T+ DF 5 1
B3 (Liu 25 . 2023; Yang 55.2023) ;95— )7 1 , 4%
G LE g B A% TR LR S T HUE AR, 10 TextDif-
fuser, AnyText , TextFlux 55 7E A1 Jaj 45 i L 215 7 A2 0
Y5 OCR-free 28 44 J7 11 #E 3 £ AR % € (Chen 4
2023; Tuo Z¢. 2024; Xie Z&. 2025).
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5 1024x1024 B K 9 A R . BEJS , StyleGAN
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An Overview of Visual Text Removal, Editing and Generation Methods
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e DR L UG AE B AR 23 ) B 2 ) 7 TG 2%
B 2RSSR 55 05 10 R G TT AR SEAL
P AL 45 I R 22 AR s A 401 T3 AR K% L OpenAlL,
Google Research  ff [E] 52 J& 22 Tl K2£55 . Ho 55 X
& 1 1 Denoising Diffusion Probabilistic Models
(DDPM) BE5E 1 B HIL I [] 4 B3R B g FE AR AHE ZE 3
T ) R ST N M 5 P i) 2 M b JR T SR B AR 8 2
M 15 73 VT C 5 28 43 #E BT K &R R, 78 CIFAR-10,
ImageNet S50 HE4E [ B IRJB/R T 5 GAN ] [LE %
TR TC A UG AR UL i (HRAF D IR 2 T
JF#§#K (Ho, Jain, and Abbeel 2020) . K5 , #riH
i = Song &N i Denoising Diffusion Implicit
Models(DDIM) , 7E4R45 5 DDPM AT I 25 H A5 9 iy
FEN BT B R AT SR ) ol A 5 i PR R B A
W SR 2D B SN BT B AN [ A 1 0L T R
A, N J S e BT HOR AR D7 5 R T AR (Song,
Meng, and Ermon 2020) . OpenAl HYJ Nichol #
Dhariwal 7E Improved DDPM 5 “Diffusion Models
Beat GANs” FpifE— 2B AR A e P i B2 7 22 AR 55 1)
WLEM I8 A AR 51 T (classifier guidance) , 7
ImageNet |- 5230 FID 48 b5 4 1A 8 B BigGAN 45 &
i GAN #7  briE % DDPM R 5175 B A 40 sk
F IR RGN PO "X MEESL (Nichol and Dhari-
wal 2021 ; Dhariwal and Nichol 2021) .

TE 2R A HLS SCAR S [R5 A= 5 T, FE PRk
FEE R PR SR g S AL S T R A T T
OpenAl 1) GLIDE ## 245 LA 1 5T CLIP (975]
S 50245515 (classifier-free guidance) iiyN
RSO -FEEHE EIIZE 35 (LS80 SUAR &A1
BRC RS, e 8 U ol DALL-E, [] i 7
I3 T B SRR AE 5 TR 4 A R i RE
(Nichol %% . 2022; Ho and Salimans 2022) . Google
Research $& i ) Imagen & K HUAL I 2k iF 5 Y
(an TSR SCAR Gt 5 | Bl & IR HUA 5 4, 78
COCO S5 FEE 1 23T [ of SHeJo 121 S — B S5 o
1% E & 1) SOTA (State-of-the-Art) & ¥, 3f 42 1
DrawBench T 3 1 22 45 14 Eu s 22 Fh SOA 31 KGR
B, R e S 4R T AR HE = % (Saharia 55 .
2022) . HJE B Tl K25 Runway KB # i 9
Latent Diffusion Models (LDM) IPK: DDPM AR Z =5
)% 5] [ 4 5 2 1 785 2 (), e ok 5 AR A G i e T
A EUR , PRI LN =5 R BT P S K, T AE U-

Net T Hrg | AR 28 2 ) DLSZRESOA HE
A5 FH 25 A, S BRI G 5 SRR A B () B e
15 53 PRGN, O J5 42 Stable Diffusion %5 JF AR A
PEAE T H AR SR (Rombach % . 2022) . NVIDIA
eDiff-1 JE— L HR N 2L G W™ AL DR [a] iy
(i) B 11 2 Wi ok 78 2 fh AN (] 1) % FH AU 5 1, 7R3
SR AN R O B T B8 T SO X S R AN 0 o
(Balaji % . 2022).

TEARLHY LG 55 T e AR D7 T, 4 HIORE AL A 18
i) U-Net & 1% 2L i@ i 2| 5L T Transformer /1938 H
BaH5 . Peebles 1 Xie 42 H ¥ Diffusion Transformers
(DiT) | Vision Transformer 3\ %) patch-Transformer
AL LDM H i Y U-Net, 7F ImageNet [ R G0 50Hr
THJ1(GFLOPs) 5 FID Z Ml A4 LA , WA TE
Z3 8] I HE S IR/ 58 1Y Transformer 7] DL 5 $2
BRI RE , T 0I5 SE ML DIT R 4 AL {1t
T 458 % % (Peebles and Xie 2023) . [A] i , 6l %%
DDPM HEZRAL Y B 1 — R4 T HUL R 15 5 |
S5 EE T, R B2 BSOS E R Je g i
Frafi b Pras 59 R A2 i 5 94 (SDEdit 55 ) , 7 55 K]
B EUREE S B AT 55 T R R A
i FH (Meng 4 2021) . BVAM L FF DDPM
18 12 IR ) ™ AR A8 7R [ B b I8 B8 A
FA ) a3 (8] 46 3 Transformer 315 287
PR SR ARG AR, 5 SR A A SCAR A il SO
PRI 15 G R 55 T e R AT 55 v R O R TR
S HEA
1.1.3  JPLpcsisl

W VEHE (Flow Matching ) & — 3 54 A pli A Y
HAZ U SRR 38 0 SR % 15053 75 2 (Ordinary Differ-
ential Equation, ODE) F 4 HEBIRE AR DA faf 504345 (4
e TR ) B 52 SR B A (n A SR B0 RO S
e, 5RO RLE i 220 LA AR ] T
B2 > — AT I (B A SR 3 0, (0 ) IR )
I TAREATEW 8] ¢ i 5 B B2 3 5 1) . 45 E WA
3 AT 2o CGEL Ry s 18 1 8 20 A1 ) FEL AR 20 A1 v, B DT
Eﬂ%ﬁﬁ%f@ﬁ%ﬁmﬁiqﬂlﬂﬁﬂﬂx, =(1 = t)x, + 10
B B R o (x, 1) = 2] = %, — %, R B AR
JE AT 22 [ 28 U () T 33 f (. 1) S PT REE T L5
B TERFEN B, M x, FFUR i 5K f% ODE 1% 2
W FE A AR 75 23 (6] B 3l B B 2 )« = x +

© [ KR K AR AU



75, BAE, HEF, BRF, TEM, FREA, BF, TXE, ¥RK, aRA, REM

RIS AR R AR ER i

[ oo, 55 AR He DS R 7

A AR i H U 2D BT A= il e B i
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iz, o A i R A 1 B A A A

FEIPR E L DR ECAT Y C U S M i . Meta
5T BERY Lipman %5 A (Lipman 5. 2023) $2H 54
RGMEVCECHESR , 5] A SR 3R BR AR TN K 2 37 [l
HA ISR B AR, UEB 7200 X RE [A) i 40 25 WA
FEARIFE N SR RO S REAR R b SR, AT B
TVERCRIAZ AR S HERR ST 58 T5 18] o A3 s g Ry
BT 438 9 Liu %5 A (Liu and Gong, 2023b) #H}
THEIE IR (Recitified Flow ) , 3FAR R 22 > ()44 i 42
ST BENTAG e HE WA O3 A 1) LR B A, AR T A5 4
NI i B R U S R NI DU S
T S U DS A2y P A 3 £ e 2 e R
Stability AT JE T~ 42 HY T 5L T 428 MMDIT (Multi-
modal Denoising Transformer) 48 #J [ SD3 #-7
(Esser 5. 2024) , 7E ML FE Al -, BEARARSL 56 2= 42 1
T 280 K MMDIT A DIT 454 19— & 51 Flux 42
B A2 R 3 7 AT BAAR I T SIiT (Ma 55
2024) , 7 5 P i B B i Y ALY 2, Meta [T BA
(Polyak 55 . 2024) 4 1" 30B i % BT AL Bl L i
17 MovieGen, i 13 VG B A 2 A A HH o
1.2 IS AR

FE PR VIR WF5E 322 A7 56 0 N R0 e F) 7y
B IRRANE B A 22 BHEOR S HARRIE R H A
JUN KA SEWF TN, IS8 K Al 92 SOAR AL P
BrAE R S5 E SR WA AR KR FIWE B
VTR DAL 58771 0 3 Cln s #4155 #4331 e 38 4 B
W) , 2 BRFF TARHE  MELIN X & 245, 2017
4, H AR LM K 2% Nakamura 25 A 42 H 5 A4S0 2 0
2% VTR J5id il i i sh &0 15 Jaith e - it o S 8
YEC AR B, BAT Jmy B AH BB A% 0 AT 55 HE 2R
(Nakamura 5. 2017). )5, FEEMM K247 70 )
K Tsola 26 AHE Y Pix2pix & AY 85 25 14 mi 3T 4T
M 2% (cGAN) 55 U-Net &5, FFRIEMG BHIFIE L, H
PatchGAN FI5I45 5 L1 R B3, BN GAN 2428k
B LRl (Isola 45 . 2017) 4

AT B A B T A58 B AR~ T A
Y NERAT SIS R AT T ), HAR AR R

Zdenek 55 A& 55 W B U5 2 R SO ZRAG I 2% 5
GAN &5 W 2% 43 1 | 45, Jo i F ok B | R AR A 12
#t (Zdenek and Nakayama 2020 ) ; faf % Bi] @R358 1
K2 Conrad 55 A FH I ks ] #4548 HOHL#ERY | 28
ASPP BEHANAL , 5 T+ 52 2 SC P S AR BRKE B (Con-
rad and Chen 2021) . F£47 77 1], L EINM K222 58
B2 RE Qin S5 AR BURAD 8% cGAN 224, — 4>
a1 2B AR, — MBS ORI 5 SR
A (Qin, Wei, and Manduchi 2018) .

AT 555 20 i i g — HERIR B Il 25 SO
FRIE )" 5 B 7 GAN Zety 75 ), B 3
T 2Bt Keserwani 456 A 38 12 45 20 FREe -5 80H) 1)
%, JC 7% 28 ) An B ATORS ME FSUE SCAS (Keserwani
and Roy 2021) ; & FBLH 7 1], 6 [E A 5T AT BA Lee 55
NEH 11423 2 1 (Gated Attention, GA) 5 g%
X35 4= i (Region of Interest Generation, RolG)#Lifi,
GA 5 P 5y 25 18] 4 SCAR 2B 1 5 J] 30 DX S AR A A
RolG 5% bk 3 i SCR X IAR THIN 252808, 7 SCUT-
EnsText 4 4 HU4% PSNR 41.37dB, SSIM 0. 9846
RIS PERE (Lee and Choi 2022)

i k2o I L U - RS 8T i e, AR
PN 518 2 255 e 240 Ak 7 1m) SRR R -
22 BLH K 2% Tursun 8 A #2 1 MTRNet #5 71 | DS
cGAN Jy HER 51 Al Bh SCAHE RS, Jo s =58 Il 2R B
BRI B ISORY R, SCE o SOR R
P Bk, 76 ICDAR 2013 25404 4 R B ) (Tursun
4. 2019) s HSSETH Y MTRNet++ B3 “HERD 40
e HUE KB =00 S35 Tversky it
RAETHERS A 13, ZH0 18, 7™, iR Ak 5 3L
K (Tursun 25 . 2020) ; H A ZRJE K2 Tang N
HH 2 I 53 S SO R R DT v BT Uk Y S A
VA N R 0o 2 A A T A e 5 9
168 52 B AR IO AS 2B A Sy /N RS AL, O B T 2
T A AR G SO I 2R B R IS B 4 1
RIS (Tang 55 . 2021) .

R E AT 55 BB T T, H A UM R % Mitani 55 A
P PR Y SOR B BB T 55, B T & 5 5k
B SCA BRI R FRVERE B | i 1 DU AR U-Net 42
iy, 38 13 45 1F U-Net 5 FiLM 2 528 H AR 35 2 5%
W, o A SCFPUNREER, S R BURGA 5 [0 B8 R
PP T % (Mitani, Kimura, and Uchida 2023).

TP HEEIR) VTR J2n4E P BT T A

© h[E KR KL AR



PEERBEF ik

JOURNAL OF IMAGE AND GRAPHICS

We $ 1 19 DiffSTR B AL, AT 2% PBE 4 ke £
At , 51 A ControlNet 52 BLEE5 4 5 230 L 1) AU 75 4l
2545 DINO-V2 Zi it i $12 U AIDRE I 5 Ak 18 o 1 R
Pl R 2R B W U s h R
(Pathak, Kaushik, and Lall 2024) .
1.3 A ASLE

STEFANN (Roy %5 . 2020) B 5 i Sc A 46 l
SR v PRIAR R f EAG B ) SOAS X, i ) P
DA 19 3 ) 205 71T €2 00 2465 2 g5 T s R JXUAS DG TG
) B AR AT R B B — 21 . STEFANN /R R 46
— MR VTE SR~ 2] TAE 51K T IRE0 VTE
ORI R R S0 A AT R SCAS G 4 1) IS 32800
T Meta 55 53K [ 20 ) LA K H A B UM 27 141 BA 45
T8 HE T SCAR AR AL 1) 4 8 D7 35 b, JLH R
BA (Shimoda % . 2021) #2 i De-Rendering 9 /7
e R R BT WA IR 5 7 A D 5 Ao B
M, XE L ey Jo e oV e T L TR R h R SOR
I 64 20 ST e S B A AR Y S A AR XU
TS B0 HOE I P10 E S E M, AT A
B L 0 SCAR T R AT 2 F XU OB 20, )
FIRT i Y gn 2 HAR SCAR . Fast (Das 4§ . 2023)
B X8 S8 18 SCAS KUK i Bt 5 22 A A TR P A () 3]
Kz A28 T8 G —BOEAS R TR R, 3 2ok SO
M FAF RSB BT SCA AR S e Y SRR 55 L A5 S H s
RS A B XA HR IS GO A TR R S U R
FECHY SO S B 4

R 1R G AT 55 0 S BRAS/IME 55 Z B i B i
R 2 4 T kb T AR R A B AR RO R Y 42
HH - i 38 9 P S 66 7 AL T A AR Sy R 2 A
Al RewriteNet (Lee 55 . 2021) 4351 5| A XK g it
i FISCAS TN 25 2 B 2 2% I B IBOXURS 5 SCARHRAIE , 3T
IS 5 SR A 50 s S5 D0 A AR GRS R XU
Y 15 75 1) Pk BE o TextStyleBrush (Krishnan 4§ .
2023) H£F StyleGAN2 gh i , i ad 51 A FAR 288
THRE RS SCF- IR RIS N 2Rk it
2 VA K B i i AR 2R | e AR g A 5 AR R 2
H A U StyleGAN2 7E SCA AR [ A 6% . DBEST
(Santoso and Simon, 2024 ) £ J7 T3 i $2 F+ U AR
N7, B FH Text-Inversion [ 73X, £ Bh T U Y
(8 L5 JRCRE ) S T S AR SCR  JF ek TR A T RO A
FE SCAE TE G G 1 Bk B . SceneTextStylizer (Yuan

and Yanai, 2025) 5] A T SCA KA FEAE T AL HRN
A i A DL B O Bt A0 42 i 5, AT S B T
R0 T TC 5 VI VTE RAY

BET SO B R AR 1) G B 07 % L TESR TR VTE AT
55 08 A YA 4 7 T BE AT AL . Google ATBA (Liu
45 2023a) 42X T VIE AR5, SCAS G i 25 () R
BRI T S A R HERR P, AT GORLEE 1Y) i i g BT
I, IR S B T N AT g 8 ) AT I R Y
S

FEHE T SO SURFIE A S4B 07 125 P, ST i 31
B RewriteNet (Lee %% . 2021) . TextStyleBrush
(Krishnan 4§ . 2023) il Fast (Das 5§. 2023) 5557
51 OCR B 2K 50 OCR B £ THFAIE
515 VTE 35 R BT o Bl A= iU AL RE T 1Y
F2T1, OCR 55 AE AR Y 22 [] 1) 5C 28 0 ol S 2R A
o] SRR LY R A AR RS R A 2 rh
7 5 ¥k % © 15 2 & %% 17 18 (Li Hongliang 5% |
2025) .

1.4 A#RXKER

FE bR VIG BIF5E 32 5 28 AL G v & 1) 4
ORI 0K 2y B ] 5 A i L AR PRSI £ 45
o [ A= HER A N e v B R LA AA 1] Ama-
zon Rekognition A1 A5 Cornell Tech ., & £ NAVER
Clova AL, DL RIS FRWFFEBE . Google Research 45, 4%
PRORF , W5 s B T A AL Sl RO SCAS TR AR B Hh
B BT AR 0 gt as LU SORAR JR L) 5
P AR A= B A 4 1 PR B B RE 28 = D7 T (Gupta,
Vedaldi, and Zisserman 2016; Zhan, Lu, and Xue
2018; Zhan, Zhu, and Lu 2019; Liu % . 2023; Chen
8. 2023)

TETE Yo A B 287 T, 9 [ 4 R 2 Gupta 55
NF ) SynthText 530G AL, i@ JLA 508
HR LA o — A S 3 o i A 4 5 3 B 4 R X 5
J W B 38 = i b7 A, O S IS M LR
TSR, g J 5 SCAS G I -5 U T R it
T R MALFEREBHEE (Gupta, Vedaldi, and Zisser-
man 2016) o N 3% pe 7 B T K 2% Zhan 55 A $2
Verisimilar Image Synthesis 5 Spatial Fusion GAN
(SF-GAN) , i il ad 7 L — Bk 5 12 35 1k 29 R e 4
SCAARANL S, 5 FH ARG —EA T B U L] 5
JA AL B AT 2%, AT S5 SCARTE i AL R
AR BE, SO [R5 SUE R, 5 AR AT 4%

© h[E KR KL AR



75, BAE, HEF, BRF, TEM, FREA, BF, TXE, ¥RK, aRA, REM

RIS AR R AR ER i

T INZRIRE SCAR K 5 TR AR (Zhan, Lu, and
Xue 2018; Zhan, Zhu, and Lu 2019) . B )5 , Synth-
Text3D 5 UnrealText J45 B 2D “ Ik [&] 4" Jig 21 1k
T 3D GIEERY 7 B e Yy L i [A] vE e 37 5 3
AR SEAG] R AR A Z s A TS A R AL L 2 il
T AT FLSE I B 3 5 SOAR R (Liao 25 . 2019;
Long and Yao 2020) .

TEM 2T Gt 5 24T 55 213 07, DA (5]
Amazon Rekognition A1 A 5 3€ [E Cornell Tech A9
Fogel % A4 i ScrabbleGAN , K H1 5l &% 5 F5 S04
T I 28 3565 I 2 , 6 CRUE R0 A bl B i [l
DL 2R 2 oRAE Jl el SR 0 P e 5 N 25 TE A
S AT AR KR BRI TS SO RHR AR A, O 1 3 R
TR W F 5 WP RE (Fogel 55 . 2020) . & [#
NAVER Clova AT FIBA Yim %5 A #2 ) SynthTIGER,
i B AL B SR R G U S 2R R
5 T AR ARG, X SCA K JBE RS2 45 43 A 1Y)
KR @ B B R AR, 7E ICDAR e B UER]H
A AR AL AL G R 4 & L il 37 50K
PR A BRI 2R R (Yim 55 2021) 0 141,
Google Research f#] Character-Aware Models T.F M
SCAS G i J2 T MR K, 5N SRR G B A A A
DrawText 51, R G0 1 FAF G AF B0 SCA
15 G4 T i 52 R, R J 2255 T ByTS5/Glyph-ByT5 11
FAFA VTG S fit TR R (Liu 45 2023),

TR HORE B 3K Sl A4 A 42 A iy =X 5 T, Gl ot
FEBE S B HEFHE R Chen 55 A$E Y TextDiffuser HE
B8 VTG 43 it o SORAG Ry Sty ARk A T R 2
BRI PRB B AR S A Transformer MG A 42
ARG BRI AE AL 5 L B -5 RN SOARAT JR)
VL OR JeBe A Je P 5 SCAR S on SR [ S 26, 5 1 58
BB BITE S € X B S HAR 47 58, IR RIESCAR S
S —FE (Chen 2. 2023) ., SIL[FN, Glyph-
Control F] I & {4445 il Stable Diffusion, 7F JC
Il F BB TR R SR T T A S RE
(Yang 5. 2023), Glyph-ByT5 i i 2& il b 7457 g
ARG A5 SDXL 454, S BLok i B SR
ARG FETE U (Liu 5. 2024) ¢ X 28 T AR [ 4 5
FEIBr VTG W AL GETE G i 0] “ 7 A7 B0 + A Jay ]
¥+ ZIE SR B ASH Be

2 ER#HRI

2.1 EMAEMER
2.1 1 AR 4

UEAERE, Az BN BT 09 28 78 U4 A 1S SCAR LB
GRS T — &5 . Auto-Encoder Guided
GAN (Lyu &5, 2017 )44 451628 il o 145 21 B 51
B, AL 5 A b 2 5 1078 M0, T AR T
FARA L s AR . TR SO AR B UG AE A
U, DF-GAN (Tao 45 ,2022) FI HI BB B A it 5
H AR B0 a8, 3 T+ 118 2t IR ik 1 2k
JiFE. TH-GAN (Cai 4% ,2019) 7E GAN AL b | A
TG I G AN B SR IMAL Y B S AL A ek B, ST T
FIE A U BCR: A Y o DU UG T Tl
WFRBINGERPY 5. TET-GAN (Yang 55,
2019) S B SC MG XA A5 25 XURS 1 — 1Ak 5,
I AR B LUSCREBRAE A 2 ) o [A)I) Je2E
TR I 288 1) v SO A XU T2 RS 5 A R W Bl
AHOC AR R T, B 40 Jig D 48 5 FL K A (Teng 55,
2019) FII FHE% 22 M2 2540 S X BT 5, 7E 48 2 A2
T A BT 5 XU T RS R0 1 D T MR B SO
XFOUF A 15 KA T 7 1 2R Ge Pk A B T A (Wang
4%, 2022) W] )\ CNN (Convolutional Neural Net-
works) \AE(Auto Encoder) 5 GAN = KL A&,
RS T Z RSB E RO 5 R R RSB R
PETT 1T R L TS ARSI T 7 IKURS A/ 25 IXURS AL il
B K B RHE R R Dy T — PR R . WA, 5
PR B AR B 10 P AR F R, G 1) SCRS 7K ER Y
B AR O 1 (Sun 45, 2022 ) 38 12 i 2] S Y 2 5
~ R Ah R 5 ] M R AR, S T AL B
HUTEN AR B M T X U T 58 T L R P S
K ERSAA AR 1, S AR AR IR TEAR B 2 U
IR TR Al REVE

VLMGAN (Cheng % ,2023) 15| A 3E—iE &
DETC e BF , 3 4 X ) DE FRC HIL ] 5 Ak EUR 5 SCAS Y XF
NG FR I L6 1 VL BC 43X (Vision-Language
Matching Score, VLMS){EAHFPEN T84S
2.1.2 Y EURR

PLED HIORE TR 77 1) A F 5 5 7 FH [RDRF 2 e 11T
), e A 5 B T e b S 20 5 RS
WIS + T BT 45 2E JRHESR " BAR SRy . — 5 T,
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FE IR SR BE IDEA BF5% B¢ LA B 519 Bk 3 A HLAY
Il [a] SO 200 5 SR B EUG A L T — R 51LE
ARV YRR ; 55— J7 T, = A SR 7
T AT AW S R R T IR [ A S R A
FRCHESR , HE B4 Fos A DE FH AR GE 1047l 900 o

AN SCS 2T ORI EMG A RUT IH, H R
i ERNIE-VILG 2. 0 K F1iR g s AL 5 R & %
W% 72 (Mixture-of-Denoising-Experts ) " #H 25 &, 754~
[F] B [0 2 foff AN ) 22 W7 I 24, 9 =X A RS il 1)
S SR, E MS-COCO | HUAS 158 1Y 22 R
A FID-30k e flt gl e, [AHE 3 38 T 1 v Scf SO
FF5 YRR AT 4R R E N R R R AR R R
YO E ) TAEZ — (Feng 5. 2023) . dbit
BRI ST B 4 9 AltDiffusion & AltDiffusion-m18
W I 2k 208 5 SO G i 45 914 A I 2k Stable
Diffusion, ¥ X Fpifi 597 &3 18 f JFEZIHH 5
SCAR SRR E A& AR B _E AL TR Stable Diffusion, {838
T ENTEZIE T Y B 5 R R
S (Ye %5 . 2024) . IDEA #f 5% B B9 Taiyi-
Diffusion-XL | 7£ CLIP Al Stable Diffusion XL 3 fil!
el S SUE T 2R e i) 3 5 A b, A
B - 7 T RO TR A Bl e Jo e L SCORT, (AR 7R oA
COCO / COCO-CN 1y rh3e B A Ji A 1 #4408 T LA
FETFIEASERY | 78k vh 3037 55 T 4 A e B B 5 ik
28 (Wu 5. 2024) ., F ksl Seedream 2. 0 i —
A T8I ) R U A IR Y, TERE 2R 48 L
T SCAS 4 5 2% 2 B B S Ul 25 (5 RLHF (Rein-
forcement Learning from Human Feedback ) ) J5 THl &2 4t
Ak, 51 A Glyph-Aligned ByT5 L34 58 7 45 4 C
AJE YL R T, TE AN BB | 5627 o o  SCASTE e Al
FATE 1 1 55 2 4G b 1 IOES S0 5 R B, AR T [ Y
Tl FAE R FRAEY B R AT 5 rh SO b R AR
7 B ECRT I (Gong 45 . 2025)

T 2 AU AT A O T [ A S AR
PR Z T #9 HOBE R T IR A5 Ll I s iy T 4%
BIGAE B . PE AL Tl K5 558 B 42 1 ) CRS-Diff
FESE Xt Sk PR i) b B 5 ) ] 45 6L, 1883 1 TRl st
SCRESCAS TUEHE 5 MR 2 A5 i A B AT AR RS
A I i 2 RBEERHMERVS ML B S5 = 7R m
M5 Z 5 A U S5 Th W B TR 58 ik Ot
UE WA= B AT A AR T I B AT T T AR 55 1k
fig (Tang 5% . 2024), XIS TAEARIL T E N EYH#

BEAY + TR/ TR R )5 ) M RMG 5T  3 R AT
55 IVER R GER R .

ST [ T OB A B 5E — Y LA ERNIE-
ViLG 2.0, AltDiffusion , Taiyi-Diffusion-XL 5 Seed-
ream 2. 0 55 RHAR H 3C / 218 T SO AR AR
FLETH XX 57 ZHHE RS SO R A
T3 T HAT [ B 5 4 ) BB 3R 5 55 — i )
L CRS-Diff 45 ] ] 1 J& i) ] 42 97 FOHE 22 S 3
P HOR A DE N 2 A G R B E A EA T
AL J T T S R AT 55 A, RIS
TEFE Pl A v M BE e T BEA
2.1.3  JRPCECAERY

e A, 25 T3 DR BC A B A A SR LA = A 45
BIR S A B B AT B B TRIR ST BA S . TR T
1T HunYuanVideo (Kong 55 . 2024) , /£ A E N
TR 13B 5 Z A MR AR SRR ] B 3 SC
YR AR T Wan2, 1\ Wan2. 2 (Wan % . 2025) %5
— RINSHR R, e R SHIR B 14B 192
i Ll K Qwen-Image . Qwen-Image-Edit (Wu 4% .
2025) 45 20B 5 A R A iS5 g A Y G SRR
B K DIT 5 i VL BB 45 5, 5T A Z B BeR#L
P i T ot A, SR T 7R I BT ) e R T
BRI = PR A A S8 SR VE B T 45 L
H OmniGen (Song %5 . 2025) , [R] A 57 357 EME 1) A B
FNGREAT: 55, SCRESCAS T A AT B BB & nY% A
AN, B BRI F R SCRE T AR AR I 2k
TG ERAT 55 b DR AR Y 7 451 S U Ak 2
2.2 AT AHERR

N VTR BRI LA TE BRB AR RES 2Ll , £
P oC s A Ok 2 IR G SF R E RIS B Ak
e T K5 4 3% SCHT AR 4 Pix2pix 1Y cGAN 42
P42 ) EnsNet #5780 (Zhang %5 . 2019) , Q1 £ ¥
Hh SCRFAE A R 5 R ) i 42 45 4, BTt O JHORS 2
AR % BRI, A T P9 A A L5 v S0 S e 4
B E i VTR AR, HE B A 333Mps.
BN S5 22 3 Y EraseNet #2781 (Liu 25 . 2020) #ri
Hh SCEE AR R E AR 5 43 1k il i Dice 451510
LS, [FE 5] A SN-Patch-GAN 5 561 15—k 5
AR, e — 2P P T S i Ok

TEARIER T AR R E g 5E
Fo iR 22 iR . A H % 4 A B Y SAEN #5 £
(Du 5. 2023a) BT SCA 2 im 4 5 A B, 3 i

© h[E KR KL AR



75, BAE, HEF, BRF, TEM, FREA, BF, TXE, ¥RK, aRA, REM

RIS AR R AR ER i

454 ASPP 45 R (Chen %5 . 2017) 1K) [ BE ARG ikt
B SCASHE FE A5 T 35000 5 57 DT AR 46 [ 0 5 s T
KEFARZ A AR DINet £27 (Gong, Zhu, and Liu
2025) B0 ) 22 B G 5 5 {8 B i e, 4
Th R FERGE TR A S i SCA s aE B TR A A Y
FETNet & %1 (Lyu 25 . 2023) QFHEFE R 5T %
B, A o 10 2 55 S B0 e 5 CSCAR R B, SR 5
BT

ZAT 5527 2 i A [ PN AR 9 AR Ak B R BL
il o A8 P B TR 42 3% SCAIBA Y CTRNet #2#! (Liu
4E . 2022) Fis CNN 5 Transformer (L, 087 53
- RN ARSI, W E 2w T E Y
2 H K25 T BN ) EAFormer £ 7Y (Yu 55 .
2024) B3 ih 2 BN Transformer 2844 , 38 33 SCAR
SR IS LU AR SOR I T, o1 - SRR 4%
L T S S

kX2 20 Y ) [ ST RS AR Ak H S AR
BEBR AR . ERL S HOR K5 B BA %) PERT 45 %)
(Wang %5 . 2021) A3 w4851 5 5V 2 Hr B
FEEBRAILAR , 308 2k DX I A6 el SR AN R SOAR IX s, 24
Bk ER A 2 B B R FE AR 25%; [A] 1A BA 9
DeepEraser £ (Feng 55 . 2024) LI fa] 250

A SCAS DX [ 35 W 4B R 5 A Il K2 1 HiCIR #5278

(Dai 4. 2025) BIHT 4y ZHEM 5] S 5EEH% L X
2 H HLH, 7E SCUT-EnsText %% 3% 4 52 ¥ PSNR
36. 82dB, R ML J IR S 22 RUBE vh SCSCA A B RE
I3 B H K2 4 Bk A BA Y PEN A2 A (Du % .
2023b) 7% [ W B R il E R AR RS =By
Bk, T b e sz ke 1 AR
DARLING HEZ2 (Zhang %5 . 2024a) BT XS 5 N 2
REIE AR R , P A AT 55 AT 25 5 T T4 T AL
£ SCUT-EnsText 4l 4 55 9L 5 fif SOTA 1 g 1)
PSNR 38. 85dB, HEZAT: 55 i Mot 5 2Rk 1 o

PIFE VTR #7245 ] BRI 98 R R 22 40 e 4 R
R RRE AR 5 SCARIERS 7 1) 1 P T AR
AR SCAS TE RS AE SR, i b SC A ) S 37 S 7Y e
PR T 15% DL b et bR SCsE ) 5 ViT
(Vision Transformer) i Bg J7 e , [ ¥ 38 il K27 )
ConText #%) (Zhang %5 . 2024b) B3t “Hi A - #2545
- GBS BB R L, AR R B TR 241 ViTEr-
aser F 7l (Peng 4 .2024) A E A4 VIT 488
VTR B, 8 5 SegMIM T3 555 i 488 i 722 1L fiE

WEARIR R 54 HOE A Ty ], thoRE R ATBAR ) 8 5%
SERENE - BRI TE” AU TG R R (Wang 45 .
2023), H3C VTR ik iPAl S fiAg A fbbr i ; 2 1]
K27 A BA Y TextDestroyer A5 7l 38 - Fi 1| 254 HiUB
B (Li 55 . 2024) , 33T =955 2 S0A 2 B AL, T
YR TC R BRI AT 38 P b Sl INFAR SCA S BR |,
F BRI
2.3 A ALIE

] A A AT A SCAS g A Y B T AR R
BhBE R 5 Bess LA S BT R k. B
N TE VTE J5 [a] i8I 9% 52 30 Al 5 3 B 0% B B 1k
K NEL OCR A58 73 1 8y BE it ) “ B 4 X g 7
RIEFNNAE 5 N A R0y A g is ", FaE AP
PRSI B (14 R KUK SCAS AR L, e 206 1) 248
BREAIZ 515 — P 5 e

T T SCA WUAK Gt 4 A9 95 30, SRNet (Wu
8. 2019) BERLVE Sy R R SR 9K AR $2 1T X
&P 26, S IRV 00 SCAS R 46 g [ s, S Jost SC AR
Kkt 595 5t ar M ny — 2k o Bl 5L A BA ) SwapText
(Yang, Huang, and Lin 2020) FIEYI K21 TENet
(Zhao, Chen and Huang 2021)7F SRNet J&At -, i —
it — g AZ B Bery 24, B e Je R BA 19 3C
ARG ) B PO A A I SCA 7 B RN S BEIS 5 A
SCAR B AR TR U5 A5 R i S SCAR XU 1 8%
B H AR R L e Je A U B RIS OSUAR R
B HARTr s, B EARCR U, SwapText 85 T
TR A2 488 10 2% LA AE il SCAS T AR, TENet SR JH A8 44 %
P FREUT SCEAF B R AR . 2 e GRS M 4
BT B ) A FH G S LR R R AR Y rh R A T A A
Ao BRI, SCAR KU AN BR T PR AR B, TS e SLAr
R EA R B, LAY H T 2R T 5 S5
R RS, G Qe 1R R 2% ) o Bk,
PEo AN, X RN 2 B BB 44, BRI T g —
A (R B (E At (s A5 AN AR ) 10 B & SR sl R R s 2R
TESG SR i B b g | A 22 BRAR . it 3 3 19 J7 VA&l
g A R A L T Ak, MOSTEL (Qu 4. 2023) #211
S | FALH 8 R G5 R AR IC 7 2 Y )
X, 2 AT T SOARIX R 48 o 5 T S DX ) R
B, A1 D 28 B A & P T2 2] SO DX 38l 1Y) s 6 R o
BT G e KL 0] 1) 2 2T R JBE, I8 O A IS 1 XA
58 SORFF—3 . [RIISHRFH GBS 5t SO 3
P AT W B2 2, 45 G 1G5 XU 2 5 R Il 4 2R
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AN ZE . TextCul (Zeng 45 . 2024) BETHAURS i
TN R s A SR PR AR, e ik S AR 73 531 2
YRI5 R I ZRORL I XU AL, PR AR g 7 A
TR Az AR AT AR b 4 T R Afy 1 0 XU —
Pk . DIffUTE (Chen % . 2023a) . TexiDiffuser
(Chen % . 2023b) . UDiffText (Zhao and Lian 2024)
25 1] FH Inpainting Yo 2 & X 7 15 X B0 S B 7RG 1 A9
i 4 , Foh DiffUTE (Chen 55 . 2023a) i ] JH 5L T
OCR 1% U g 1% 25 B2 8 CLIP SCAR g i 2%, $2 T 5C
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BRI I 5 R T SR, N o
P& T LI Ry 09 AT Y BORE 2R |, 4 Glyph-
Draw R4 B XTI AFRER 50 B FSEN
SN DR T A% G0 SOAS B R XE LIRS 404 43 28
) 45 48] P [R) 0, IR AR I b9 R B 5 ) ik
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20245 Tuo, Geng, and Bo 2024; Xie 2025,
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