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A method for text localization and translation in scene images: SceneTrans

Han Han, Yang Chuang, Jing Wei, Wang Qi
School of Artificial Intelligence , OPtics and ElectroNics(iOPEN ) , Northwestern Polytechnical University , Xi'an 710072, China

Abstract: Objective Existing scene text editing methods mainly focus on monolingual editing within image patches con-
taining single textual contents, and thus fail to support cross-lingual text editing. To address this limitation, this paper pro-
poses SceneTrans, an end-to-end English-to-Chinese scene text localization-and-translation framework that enables accu-
rate text localization in natural images, cross-lingual translation from English to Chinese, and visually consistent scene text
editing. Method Using the multimodal large model MiniCPM-V 2.6 as the baseline, an fine-tuning strategy based on
position-enhanced prompt templates is designed to jointly learn text localization and cross-lingual translation. A Chinese
glyph structure encoder is introduced to explicitly model Chinese character shape priors, together with a glyph recognition
supervision mechanism to ensure the structural accuracy of generated image text. To address the scarcity of cross-lingual

scene text translation data, a dedicated English-Chinese paired dataset, SynthTrans, is constructed by collecting diverse

Yr#m B 88 :2025-12-09; f& [ B #§:2026-08-10

* BIS1EE : LI crabwq@nwpu.edu.cn

BB [[K ARFEIE ST H (62471394, U21B2041)

Supported by : National Natural Science Foundation of China(62471394, U21B2041)

© h[E KR KL AR



PEERBEF ik

JOURNAL OF IMAGE AND GRAPHICS

English-Chinese compatible fonts and synthesizing 200, 000 paired natural scene text images with complex glyph transfor-

mations such as curvature and inclination. Result Experiments are conducted on public scene text detection benchmarks

and the constructed SynthTrans dataset for comparison with existing methods. In the image text localization task, the pro-

posed method achieves an F1 score comparable to mainstream detection models. In the image text editing task, an SSIM of

0. 622 and a PSNR of 18. 51 are obtained, while the text rendering accuracy (ACC) is improved to 71. 13%. Overall, the

framework demonstrates efficient and effective performance for cross-lingual scene image text translation. Conclusion The

proposed end-to-end seek-and-translation framework accomplishes an integrated “localization-translation-editing” pipeline

for natural scene text images, generating Chinese scene text with accurate glyph structures and style consistency with the

original text. It overcomes the limitations of previous methods that cannot perform localization or cross-lingual editing,

offering a new technical solution and dataset foundation for cross-lingual scene text seek-and-translation in natural images.

Key words: Scene Text Detection; Scene Text Editing; Text Image Localization and Translation; Large Multimodal Model

Fine-tuning; Diffusion Generation
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Fig. 1 Illustration of scene text image processing task
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Fig. 2 The workflow of the proposed framework
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TP
Recall = (M) x 100% (14)
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R1 ESNRHBIFEE LHITHRELLER, 835 MSRA-TD500.ICDAR2015 #1 Total-Text
Table 1 Performance comparisons on multiple public datasets, including MSRA-TD500, ICDAR2015 and Total-Text

MSRA=TD500 ICDAR2015 Total-Text
ik R Fl

LR P(%) R(%) F1(%) P(%) R(%) F1(%)
EAST(Zhou§ ,2017) 87.3 67.4 76.1 83.3 78.3 80.7 49.0 43.1 45.9
zg’itss)"ake“‘(’"g Fog 739 783 89.9 80.4 82.6 61.5 67.9 64.6
DBNet(Liao %,2020) 91.5 79.2 84.9 82.1 82.7 85.4 87.1 82.5 84.7
ABCNet(Liu%§,2020) 89.4 813 85.2 90.4 86.0 88.1 90.2 84.1 87.0
VTD(Zhang % ,2023) 89.2- 81.5 85.2 90.5 85.5 87.1 - - -
EATD(Yang % ,2025) 933 87.1 90.1 89.8 83.6 86.6 89.4 85.9 87.6
CIC(Han%,2025) 95.1 87.1 90.9 - - - 90.2 85.5 87.8
SceneTrans 88.1 783 82.8 83.6 79.0 81.3 75.7 70.5 72.9

b, AL GERRE A 5 1A S SO ATk AR Rl #EA T3 SO N BB SR O i 2R
DI o3 8 2 L AL, AR IZAE 55 P R RARIL S . - REWE M 5 alla  HrT B8 e 7E 72% LA L,
S IIE , SceneTrans 7525 I SCAS EALAE 55 o ATS R B LARE A% A A o4 ffy il o 37 25 1 SCAS 9 SMEFEIE X
B —E B I, th TR SR MG SOR SRR 3, S8 @il 2 1 W SO G BB AT 55 O Bl A 2R

A e A SCAS £ )AL 35 75 545 B RO 7 8 DXk

(c) ICDAR2015

((a) results of MSRA-TD500; (b) results of Total-Text; (¢ ) tsesults of ICDAR2015)
El6  ARSCHTHE RN B SR G SO e S5 SR T AR

Fig. 6  Visualization of text localization results in scene text images using the proposed method
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N EULEE BT R 5 AR [ BCE 4 b SOAS S E
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A e e % 45 RS L3 S0 I 04 N 5 7S
SCA B S 1 A8 ) 37 S5 v, AR AR o A SR X KL
LR AR AR I DX, (EATS BE A w5 2 SOAR X, 3 2
SECR AT S IR . 2. 2 SUR G RY

i 1) TP OB SO i e SR 55 TP G
B PRI , AR R 30 TR T 42 5 2k % KUk — Bt 5 7
U AT e ) EE A5 R
2.2.1 BRI SEAR

B A A SCH T SRNet(Wu %5, 2019) 9 TAE,
R T — AT SR v S A SR S UG SOAR %
1155 09 K AAL A BB 3 42 SynthTrans , £ £ 7= 141]
WKL T BTN o 8O 543 & I 254 SynthTrans-train
5B IESE SynthTrans-eval, Yl 2R 8242 1% 20 J7 4 e
Bext G SCA, T a5 5 B stk & R SCAR /Y
AR SR TR o g 2R REAR Hy XU — B0 S S B
A HG v SCHRH SO PRI A R, IS X 17 1) 75 55 1

H AR SCA IR HHRAEG

K7 SynthTrans £t#4E 7 i)
Fig. 7 Example of the SynthTrans dataset
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A7 T S SO A I AR A T T e, B T DA 2k
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2.2.2 SLERINHE R2 AEFFER ARG — BN SRS A5 TG
5 TextCtrl (Z eng % ,2024) BT B K1 , % A Table 2 Text style consistency and text rendering accu-
ViT (Dosovitskiy %, 2020) 3= ) JXURS 2 b 7 12 H

racy assessment of different methods

PR A SCARE 2, P S I 4 46 25 o S SRRl ok
— N N RNA =
FE AR ) W B ML o R F A0 )1 253 55 SCAR TR S 2 ik o — e
S # 1UI Zk Hh SC AN EE Y PaddleOCR (Cui %5 t @t D ! (@)1 NED 1
2025) o X T4 AT, A Stable Diffusion TextCtrl 0572 15.66 4978 17.80 0.5084
4 59 (1 Fi I £ £ o
(Ronﬁmfhig’ZOZZ) Vi SZEﬁfﬁUﬂJﬁﬁ%Eio #ﬁﬁg%] DiffSTE 0418 1432 11645 362 0.1262
A EME %4 h 256%256, fre K H bR 78 K B 135 &N ,
o - N X TextDiffuser 0391  14.69 6511 515 0.1818
24 YN rad Bl 256 At K/, 22 2T K 1e-5, - oisr Chrs 6173 6260 05013
ny lext . . . R .
B H0N 100, 78 SCHT 4R 7E PyTorch HE 48 '
SceneTrans 0.622 18.51 59.88 71.13 0.7837

FiE 1T, BT A S8R 4 7 2 5K NVIDIA A100 GPU |
PN IR R e A -
e o
2.2.3 LIRSS

P8R T 5 LA A SR 5 SR i 8 T IR AE
SynthTans-eval £t 4 b 517 HE : TextCirl (Zeng A
2024) . DiffSTE (Ji 4%, 2023) . TextDiffuser (Chen % ,

2024) . AnyText (Tuo %%, 2024) . Flux-text (Lan % ,
2025) il TextFlux (Xie &5 ,2025) . & 1 S5 K 45
RPN, EMESLER A R 8 B

SR G BYFEL TextCtrl DiffSTE TextDiffuser AnyText Flux-text TextFlux KTk
COFFEE = ‘M =pps T/ OO« Wwsess NIV  dtomost  HE
“1$JJ:’

L ""'5 = 'EE'I' % o o iReA
Lo e R e e F BT

I8 ANy i PG SCAS S SRR ) 2 1 LA

Fig. 8 Qualitative comparison of text image editing results using different methods
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8. 84%. TEIIEAHEAE H AT EAE 5 2T
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Se, BRI IT IE AR BRI AE B M 538 SO0 55 0
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Xof o SR S A Yt SRR S ], S B B
L 5 3 B A A, e LA N 2 2% P SR
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TN B A2 Y 5t 2R 5 Flux-text #5147 17 141
FEXT L, 5 PR SR N E 9 TR . 455 R, Flux-
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ZF AR AR B R 5 Y 45 0 A 1 5
TR R o R RTE T AR SO s 19 Synth-
Trans & BB SE 1, 5IA T Z2 M R IF 1 8 A il
B IR 15 4 2 2 U] AR 4, A TR A I 5 By
Beeg ) B EE s Ak on N T+ T 76 |
ST E R
2.2:4  THRLSEE

Shy 65 UE BB X S 56 45 R A B, A SO T
T Rl S 5853 31 9 E I B B B A M . M SCA G
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A EY BERET AT AARAT ST AH LY
IR B AR S B fth X B, DA 220 i G5 = 254 51
SeUR i AR I RE T R . R EERE b 2 B UR
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Fig. 9  Qualitative comparison of text image localization and

translation results using different methods in real-world scenarios
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fihHE ] -
x3 HELZIE
Table 3 ~Ablation study
. SO RS — Bt SCATEYN
ok SSIM 1 PSNR(dB) 1 FID | ACC(%) 1 NED 1
Y HET 0.273 10.59 91.86 2.99 0.1174
T SCFIR AR i A% 0.531 17.19 65.96 68.13 0.6856
h SCFTE R e P 0.372 14.66 77.78 4.70 0.2684
SceneTrans 0.622 18.51 59.88 71.13 0.7837

T O AR iR A

P ——

K10 ARSI ETEE S5 T iR S ]

Fig. 10  Failure cases in real-world scenarios
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