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Dense Text Detection Method in Natural Scene

MOU Sen, CHEN Hong-Gang, QING Lin-Bo, HE Xiao-Hai, WANG Si-Yi
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Text detection in natural scenes is one of the difficulties in the field of image processing. An efficient and
accurate scene text detector (EAST) algorithm is an excellent text detection algorithm in r’écéht years, but the
AdvancedEAST algorithm after the addition of post processing still has the problem of misseds«detection caused by the
loss of the head and tail boundaries of the activated pixels. Thus, the detection e‘!ffect of dense texts is not ideal. For this
reason, an improved algorithm of dilated-corner attention EAST (DCA_EAST) is proposed, and a dilated convolution
module and a corner attention module are added to the network structure to improve the missed detection. For the loss
function, weight factors of category and sample difficulty are introduced to effectively improve the detection effect of
dense texts. The experimental results show that the proposed algorithm has an accuracy of 93.02%, a recall rate of
76.69%, and an F-measured Valuetof 84.07% on the ReCTS dataset of ICDAR2019, thus being superior to the
AdvancedEAST algerithm.
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ZRJ7 10 B SR AR T R AR 9 2 BT B I A DT, SR
AKHHIIN T 5 B AL (AdvancedEAST!™). A< SC R H!
Dilated-Corner Attention EAST (DCA_EAST) Bt &
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%, 7 AdvancedEAST R 4% 45 #4) i N 25 {5 FURE He DL
JR R IR, B T IR L. X4 R oR Bt
TN T R 7 R R AS S AL IR 7, A 3R T+ T
WA SCAR IR SR

1 AdvancedEAST HiE/#7

AdvancedEAST fLHEAHFNZE (Fully Convolutional
Networks, FCN) B Bt fEAR KAE#IH] (Non-Maximum
Suppression, NMS) & J£i . FCN ] LA B4 25 B SCA
DI, JHBRTUA T R S B (K ] BB %7 L
o ] B ] X BRI SCAAT , ASr DU R TR 7T LA 35
TEARE VUL B0 SCARAT R e, A 17 B NMS
(Locﬁlity-Aware NMS) KX AR s B SCA X S AT i O,
FRAL T NMS 1 2%, AdvancedEAST 4% 45 1)
(W& 1), 73 FRFE R EL 3 W 4 (4 NGO IRAIE R, &
INNF) FHIES I 32 (UK =25 1/32, 1/16,
1/8, 1/4 FHAEEIHEAT 6 9F) DL SR R AR SCARHE
(score map), #&13 J& T SUAKEL UL R UL L kit 2
(vertex code), TR 2 AKX LT s A46R (vertex coord).
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1x1, 1
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FEAESRHUZ
(VGG16)

Initial block
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Conv stage3 |2

Conv stage4
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of T 25 82 ARG, AdvancedEAST 553247 1F J%
52 5 52 BRI I I BLE O AR e eE R R g R
AAAE R BRI TR TR R GO, S ECCAEIR,
K 2 fios.

2 Dilated-Corner Attention EAST 4t 4]
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fith B SIN T SRR R (dilated conv module) LK f
FUVE R JIHLH (corner attention module), HUFE S [ 4
EERIINIE 3 Fs.

(a) J& (b) BUE B F
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m
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oo, FR 2 RTI AD, x9NI TR ZAHE, yio %
B A BT, attention; 3o i Rb T B AU,
R B A B RO s
22 HEE A RIRK BRI

TE—F i B e o ﬁi#_iﬁ%&?)@j@ SEHK
BN S 500 s 4 4 2 6 A, OF HAR 2 R 5 4
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2 WA B R A B S A4 0 4,
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1 16 2P A A MEAER 0, >0 T LAY /D 55 4 25
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77 A (X 3 SO AR (I B, S8 34540 NMES i3 7T LA ok
K GUREAS, SRS 7 43 2K ] U5 A B ST LA
TE SRS 0 Ho 9. A (0 A, B5E700 10 5 i
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Software TechniquesAlgorithm #fFHi AR F7%: 173

© ERSEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20214 55304 21

R ASCAEYEXT R AP R
Yy 0 01 025 05 075 1 2 5
AP 302 305 312 323 332 340 347 326

Score map Fl vertex code fH 2K R A 4 T
Ly=—(@Y*(1 - 7Y log¥ +(1-a)(1-Y*) P log(1- 7)) (5)

L=

N
- Z (ayi"(1=31)"logy; + (1 —a)(1 = y;")yi"log(1 = y;))wi

N
2.
i

(6)
Hop, yFOR IEWARTE, RS TNE, N R FEAE
B o RRPTA I GRIG TN | 101G 2 S50 5B R
RO ), IR AR, Etﬁ%%ﬁi*ﬁﬂ%ﬂ,

-

BAHE SO o
Der
1 y*EY*
a=1 7 (7
Horp, wAHJEAE:
L=l
w,—{ 0, 3 =0 3

Horpyrey

X T vertex coord M 2R BRI, AR SR F ALY
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ARSI AE Ubuntu 18.04.3 LTS EHHAT, FFRIES
4 Python 3.6.9. GPU iz &y NVIDIA GTX 1080Ti, ¥
7 11 GB.
3.2 ERNNL

RH Adam'"™ HRALES S AR SCHE HH AR E AT 0 5
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RN 0 N T A R AT 1 45, LA Bt B0
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AN HF S AdvancedEAST HIETE HAR 5 T
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(d) A SCESCAME E fr

XL AT BRI, B 4(a) HAEAE KRB R R R E
KT B SCAMER RIS O, B 5(a) HAREX T 54
SCAK AN B . 8 A SR AN R S, WO IR &R
EEIEMES A, KRG R W, SRR IR
RO R, WK 4(c). Bl 5(b) Fras. [FIF, 4508 A
HER 2 (Precision). 7 [H1 28 (Recall) FHIAL i A1~ 35
fH F-measure = MEFR RN A SCHIERIMERE, H 5
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AW ) 25 T b _E A B2 TF . Horh 1 [ R T L
B R, SRR RO AR SRR R T TR IEAE AR A DI BE .

(b) A SCELL S AR T R

E'S St SO A R

£ 2 ANEEYE AdvancedEAST LA
SR SEIR S Xt Lk
Bk Precision Recall F-measure
AdvancedEAST! 89.46 61.07 72.59
ARSI 93.02 76.69 84.07
4 ghik

ACHEFEAE AdvancedEAST HERI3ERE F, 5INT
Dilated-Corner Attention EAST, 3k P 28 435 11F 2 B i) Jak
B, IR ZROE AR RILA E R UE R, BeE
TR EALH B SCAHE SR A 500 [RJISS, X 453 2K Ry
IO, A T FEA IS AIAN R DL FE A HEEA o,
KA BT 7B SRR IR s 5 AdvancedEAST
AL, R TR A .
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