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Recognition of Vietnamese Text in Natural Scene Based on Modified DAN

WANG Libing', FENG Yate’, WEN Yimin"?

(1. Guangxi Key Laboratory of Image and Graphic Intelligent Processing(Guilin University of Electronic Technology), Guilin
541004, China;2. Guangxi Key Laboratory of Culture and Tourism Smart Technology(Guilin Tourism University), Guilin 541006
China)

Abstract: Vietnamese characters which are composed of Latin characters and diacritic symbols make
recognition more challenging. On the one hand, diacritic symbols are more likely to lead to attention drift.
On the other hand, Vietnamese characters include many categories, and the differences between characters
are small, for example some characters only differ from diacritical symbols, which further increases
difficulty of recognition. Based on the decoupled attention network (DAN) algorithm, this paper designs a
visual feature and sequence feature fusion module (VSFM) , which utilizes bidirectional gated recurrent
unit (Bi-GRU) to model sequences in the horizontal and vertical directions, further alleviating attention
drift and enhancing correlation between diacritics and Latin characters. And an enhanced decoupled text
decoder module (ETDM) is designed, which employs more feature information to identify similar
characters more effectively. A series of experiments validate the effectiveness of the proposed method.

Key words: tonal language; Vietnamese text; diacritic sign; attention drift; scene text recognition
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VSEM) , H 3G ff 1 3 J1 ISR ) i, 35 A8 5 177 5 580 T 7457 1) Fig.1  Vietnamese characters
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PEEL/ NI B S0 AT

1 HxIE
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2 2] W R 3 SO UM HE KT IR, 37 5 S5 U B ARl 28 99 4% (Convolutional neural net-
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751 T4 A 05 o0 H AR 45 5 91 5 55 — 28 2 £ T Encoder-Decoder i 77 17 770 % 0m k& B
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Overall architecture of DAN
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1 y ‘ ‘ Ve ... AV | @ Normalization operation is then applied
‘ s+ to each attention map separately.

L lalyers maxTxH/r,xWir,

2 DAN ¥ [0 & 2 g
Fig.2 Overall architecture of DAN ¥
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Fig.3 Network structure diagram of the modified DAN
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wdy  ms [l Hec

huay 1848.jpg Huady_2641.jpg HUAY 2967.jpg Hut_986.jpg HUC _1061.jpg
base m HUC - hiic
HUC 1324.jpg huc 2316.jpg HUC _2415.jpg HUC 2772.jpg hic_2879.jpg
hy
huc uc e Huc
huc_3090.jpg hit_3438.jpg HUC_3469.jpg hie 3537.jpg hic_4970.jpg

5 BRI RS AR

Fig.5 Algorithm-generated dataset
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-.-m
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199 2 NUO'png 199 3 NGpng 199 4 NUONG.png 199 5 LAU.png 199 6 HAlLpng

6 To SR o
Fig.6 Data without background

198_1 5_THANG.png 198_16_CHUYE 198_17_BAN.png 198 18 CAC.png 198 19 _LOAIpng
N.png

Wil | wm T -
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nuONG I, AU A
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B 7 A
Fig.7 Data with background
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200, % ] F N 1.0, batch-size ¥ & K 256, f# i #§ Decoder 143 2 & (1 28 5 5 198 (196 15 51 3¢ 7 7
£ + Unknown + End _token) , ¥ 4 4§ 45 I 128 4 119 B2 3] 1 51 #E 5 %8 (Word recognition accuracy,
WRA) ,maxT (8 & F A 224k, 76 T SCh IR o 75 3 — 20 U BT J2 < A SCHE A S 09 80 FE 75 50 iy
B LA T AR LS . — Ty e O FE DAN Bk & T R RIS IR, S — R R
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Bt 22 A, B A SO VR R R TR O B R 3 3 S0 T IR X — AR 45 0, TR B B et 2 L
TR IR 1 O IR SO R AE — 88 JF B 4 He 4n ICDAR 20137 (ICDAR 2015 &
SV T A MUE 4 b 56 AIE A SO P RE
3.3 VSFM B IE

T UE VSEM B4 M AR ST PIEH 9258 - — 2H 8 76 Baseline 535 (DAN) B 25l |, 4 maxT
WE A 25, 43 A9 IR Bl VSEM B AN [6] 77 51 R AR 09 A ROPE 5 D5 — 4 S A RSN VSEM B B
J& ¥ maxT 43 53 8y 25 F1 32 B2 MR . 55 U0 AR | B AR SO 2 B max T S 80 3 0 32, 31X 2 Al
R ETDM w5 RS [a] (14 5 AF A5 5AR I, 75 22 A0 5] A 48 B2 IR, 1 78 247V SFM AR B AR G 52 56 1 I &
TNAASCE T ETDM 55, B max T 1% & h 25 1 32 48 0] LA .

TEAS 1L Se b, 22 R 0 E LA R 75 1 < A Bi-GRU 78 7K - 186 1 77 18] 149 77 51) 2 455 45 41F 19 A5 3%
£, B 7E DAN H i) CAM B He v fin A ] Bi-GRU 78 7K - 1% B 7 18] #4541 2 A5 4 45 AE (CAM +
RNN-h/RNN-v) , [ i} 25 & 0 & 0 80k (CAM+RNN-hv) |, B4 5 86 9050 45 4E 0 A vk (BN & 1
RNN-h-cat,RNN-v-cat) A & VSFM (B filt & 7K - #1158 B 0] 1 )5 5 Re iE SR 58 FE 4F , CAM 4V S-
FM) 4 %0t .

FIAHLE M WRALRMEF LR, WER IR ATLIE L, GigEA T 05, 201 S
Wik, 76 50 B 45 B A TR 7 1) 19 1 51 B AR A )5 (CAM A+ RNN-h/RNN-v) , 55 {5 5 A iR R 42 TH T 3%, 45
[vi] B &5 4 9 ol 7 18] 64 1 3 45 AIE (C AM -+ RNN-hv ), (550 v 23R [ R 3 7 3%, 158 B Al A S [ 1) £ 1 471
RRAE 2508 BUEE B 0 A B TR0 . BRIk Z Ah, vT LU B8 fil R 6 7 956 RRAE J§ (CAM -+ RNN-h-cat/
RNN-v-cat) , B i) 50 HE B 2 FR R B2 T, iR A 256 VSFM 5 (CAM A+ VSFM) |, 5] $H 550 M iff 58 AH 42
F Baseline 2+ 4%

92 S AR VSFM BEE G 85 max T 38 8 32, WRA 45 R SR 4R T — 28 gk 1 i .
T AT DR B - TE T S H0H 4R AT 3 o B 3R R AR T R O A 0 TR R — X U
T H SCF PN — R, LR IE XA SRS S AEZNEZRT RER.

1 VSFMEMMEHIEMNKKELER

Table 1 Experimental results of VSFM effectiveness verification %
) CAM+ CAM+ CAM+ CAM+
CAM+ CAM-+ CAM+
Dataset DAN RNN-h- RNN-v- VSFM VSFM
RNN-h RNN-v RNN-hv
cat cat (maxT=25) (maxT=232)
Data_no_bg 70.4 73.2 73.4 73.4 74.0 73.8 74.4 74.9
Data_have _bg 69.5 72.6 73.2 73.3 73.4 73.5 73.8 74.5

ST BE A VSEM J& 0] DLE— 25 52 fif 1 3 00 R AL [n) 1 & 2B AR SO ) BT iEAT T T Ak
WMESFIR . mBIOH , DAN B ILTE (=3 Fl r=4 i}, AT E SR, NILZ 0B —AF/5T".
A VSEM J& , v 75 7 Bt 2 IE 80 00, FE 3R 90 8 IE 8 45 51 BRIk 2 oh , r=2 i, DAN B3 9 R 6 7 1) 48
AT BRGSO ET T AE (=3 B 15 b G T8 B A8 35 A5 45 (ER A8 28 00 b Of R A A AR A
BT AFT™, P HR 45 SR AR T i fin A VSEM & , 1] LB S 75 BI7E (=2 I} IR 56 i B AR 5 75 5
I AR B R “E7 5 m @ a] L F) A VSEM, SR H B9 25 5 R “w”, T DAN B35 B9 25 5 R “ W, X
UL VSFM St 45 B & K /NG s, TR e (=3 B, DAN B3k & AR A i in A VSFM
Ja AT IR R R S EFE A FE R B =2 i 20, TR T 7 AT LR B AR 5 A S 0 96 T A
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Fig.8 Visualization of attention maps

BETPLT FAF 2590 (B E R IR — L), I IR B Z5 R Y ™, A VSFM Ja , i & ) B & 3148
TR R A TR Y 56 1 BE (BT AT ), DRI AR ) R TE B 45 SR Y R @ 0w 451 O[] B 4
I, IF HoR 6l @ R AR & A7 xR S p s . BT LIS B 45 A VSEM e, 503 0T DU 302% iR
TER R 0] B Az ) IS 28 3 45 5 TR RR A 4 K I DG R B, JF I 1 748 35 5 5 R T 2 49 ) 1) ¢
BV, DR YR B IE B R T AR A

&1 9 & DANSEIE RN A VSEM J& (1 3050 45 R 6], 48 SCRT DL ilE— 25 & 3L VSFM X 7 44F 28 ) LA )
/NS I SO X AL I 2 AR A 0 1 A B, D RO R R I R v TR X R A R
FHIRUACERTR /1
3.4 ETDM B

ETDM Y 5 s 778 T HAE 5 i 51 & R (1 0058 F5 AE A0 86 By ] 1 TP 41 SRR ARRAE . S T 58
HEETDM A 80H: 48 SCK DAN Bk i (9 fif 5 25 28 4 ETDM B S HE47 AH G /Y LU AL 92 58 . 7E A8 5
B, AR SOOI R TR N 52 9 VSFEM i, HUJE7E CAM B H v fim A B 7 1] 19 7% 51 228 (RNN-v) |, 4%
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Fig.9 Examples of recognition results

A R G 5 FPN i Hh B9 5O P4 5 B A %2 ETDM AHMBIERB SR (maxT=32)
SCVEETT Y R RS SZuG 4E AN SE 2 s, fdi | Table 2 Experimental results of ETDM effectiveness
ETDM £ e bl 5 T Baseline 5 3 75 6 1% 55 ¥ i 45 verification (max7=32) %
L U B R 40 RO T T A T R Datasct DAN ETDM
U S TR AT 4.4% HBT . SR R L) Dateno.be i o
Data_have _bg 70.8 75.2

W BA 7 43 JS 6 25 4 W58 47 AF AR BI-GRU 47
UL T8 2 A A A A T LA AT Ak 4R A AR
X R R A I IR RE T, N B 22 R R AE B A 4 2R 0 43 S A g B SR [ A b R R
T J 371 A 1) I 4 ——— 88 580 725 55 % 5 FRL T 2 43F 19 S B 1k DA R b 5 4 2 il R K /NS ) SR, T A K
PR A AL A o

3.5 EERh#®

3N AR ST VR R A R Y b R A R ®3 SHEMEZNMERELR
WNESHAUBE LI REAS S EL ke Table3 Performance comparison with other algo-
S 3 R AE O 50 KON S L AR SO R A 3R B rithms %
BLOE (0 BE RS L D 3 IE 2 E T AT LU S Dataset ~ CRNN ASTER"' SEED" DAN Ours
R TR M RIS xRy Paanobe SLT 620 dly 7L T8

— e N e = VI LSE fi e m D h 50. . 42. . .
(1 7 5 AT R 1 4 25 M R LI T DA B e g dachave bg 907 608 7708 769

TR R KA. BRI Z A, R 3T,

DAN 5 H A JUAN 7 A LU, 78 8 g 3 57 SO 850808 2 7 2 B0 1 B ) TEU S50 o 0 o5 A0 22 LU AR, X S5 7 3a
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