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Scene Chinese text localization by convolutional neural network

classifying maximum stable extremal regions

ZHANG Pengwei, ZHANG Weiwet
(School of Cryptography Engineering, Information Engineering University, Zhengzhou 450001, China)

Abstract ; Firstly, the MSERs ( maximum stable extremal regions) which corresponded to Chinese strokes was extracted. The morphological

close operation was used to connect the nearby MSERs. The fused MSER corresponded to Chinese characters. Gray level co-occurrence matric was

used to describe the textural characteristics of the fused MSER rectangle. They were the input of CNN ( convolutional neural network ). The MSER

rectangles were classified by CNN in order to filter none Chinese character rectangle. Then, Chinese text candidates were constructed by clustering

MSER rectangles based on the features such as the color histogram Bhattacharyya distance of MSER rectangles. CNN was reused to classify Chinese

text candidates to filter none Chinese text clusters. Finally, the rectangle of the remaining clusters was the Chinese text regions of natural scene

image. Experiment shows that the proposed algorithm is desirable in localizing the Chinese text in natural scene images.

Key words: Chinese text localization; maximum stable extremal region; convolutional neural network; deep learning; gray level co-

occurrence matric
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Fig.1 Chinese characters in scene images
T SRR DU P K R E R,
ARSCE ML IEAER K 2 Fron. B %G, R I
MSER X8k, "B %0 R 285 13 2% 19 322 38 X, i 3 T 2577

|

——

MSER [< 21 |

PR AR (<]

I
FET BFHIRIER
MSER X gy
\
FHEMSERPUTT [X 35
IR

N\
I~ |FIHCNNIE 5 28, JiR
FEFMSER I X 5

T
it S S

N

FET AN AR
AL IR X 3
k) L
15365 [X S8 ) AR KR,
HEHHR ARG SO X 35
N
FETFCONNERH T
RIS XA

K2 e RHESR

Fig.2 Chinese text localization algorithm flowchart
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3 REXEHIRNFEBSTHIERR

3.1 +& MSER M7 Xigpy7xk FE 4L 4 46 pE

TR A MSER DY X IOK £ IE 10 &
— AU WA RB AL S 2 AU (EA ] AR AL
DT — D053 (CAn 8 3 (o) e i " A rh iy /i
TEAE) , BARAR AR X B 2 7 X3 (U 3 (e)
) T HRERR ) o A& A DU R 2 AN I
MSER PUJ5 X 38 78 808 1 B — e MR, T
H R —25 30k Hy 250 iR 50 R SCAR X 5k
A JRER A MSER U 77 [X 8 (X i 2 MSER P4
JIXIGE N H, 28) fEGUBE E A Bk 2E S, AT
FHEFRFFIEXT Hy 250 H, 2 MSER U7 X Stk 7
5325, HRE0E H, 2% MSER D475 X3,

R A R B S A [ 2 AR R 7 8 ) 2 [1)
5 TE—E R b e T S 3 G & K B 2
TEAS ] 53 A Rk, & SO B Hh e 2 R T
MRRIE 2 —o B 1 — I K B R, LR/
M x N, JREEFLAEAERE P sE UM
P(ij) =#{[(x,y),(x+a,y+b) ][ I(x,y) =i,

I(x+a,y+b) =j}/(M-N) (1)

Hp #R R G ICRE G i,/ € 10,255 5a,b
TR TBREMNEMNZESR . KBRS T
MG SALE YIS WEARSA0, J2 EROR B AR 4k
1) B Ge T B o, AR R SO A A P BT RRAE Y

S HEECH 44 MSER DU O K38 [ RE 7T LA 3
BOREEIAEAE 4 P, JF HJGiE MSER U J7 X 35 J2:
KM (I & 2 A FE) i & RIE T B
(D3 X R B AT ), 359 0T DAAS 30 AH [ 4k 5k
(256 x 256 4) K BEILAEAE G P T 43 R4 1
LSNPS N1 A TR L3 o (B B < N D
A3 SR A ) MSER Y5 X 3k 8 T H, KA
EH K,
3.2 HAERMEMLL45 I MSER I Xig

MRS T REANE4T 250 MSER DY J7 DX 35 K J
HAARME P IS, i,j e 10,255, P [ 45N 256 x
256 NF—MER a5 AR T B — R UK
JESCA AR R S B g T LA D 4R (X A
TS EMESR, ik, CNN 76 B& 42 1 s
TERBN Bl LR A B A 1 PR 5
Bl , AR ZLE AT RRE SR I, UL, M A
k1 256 x 256 4EHHE ) CNN, FF%F MSER PU 77 X
SR IR LA A T Hy R0 H 2R

2% AlexNet'"* ¥t CNN,E R T 42 & Il 2%



- 94 - Gl R RPN

%39 &

M BCRATT 6 JRE5H, ik 4 PR S—J2 N
GBRUR, BRERAT 25 x25, BB RN 1, |
F1256 x256 JK J% S A AR P B 25 x 25 [ B
B BB TR EE R 1 valid 873 5 047 AE 2 itk is 5
ReLU, 7581 (256 =25 +1) x (256 =25 + 1) 4 )
FHIE map, 3t 100 F BUZ K15 51 100 4> 232 x
232 YERFAE map , Herp 0 4 — SR L — i 22
T35 2O Max Ak )z, 1 3 AR A AR ARIE
LU TR B A AT T HEATRRLE, O TRz
S BOm AL R/ 8 x 8,25 K0 8, ik At
HURA3E] 100 4~ 29 x 29 HERYHFALE map; 55 =2 N
EBRUR, BB 100 x 6 x 6, 3L 48 Fh e
P, BRURTTE] 48 4~ 24 x 24 HERHFALE map; 25 Y
JE2h Max {AL)Z WAL TR/l 2 <2, 8 K
2, A5 R R LRy 48 S 12 x 12 FYHFE map; 5
HE R AR, A 1000 AT, BN R R
a2 A PR S Hy A H, 2K

Kl4 CNN 2544
Fig.4 CNN architecture

CNN HZ e A RO R s R 4772k
PEREMSCHE , U5 —Jr e TIN5k, 5 —A4 T
T A R A S PR REA R . VIR Ty,
K FHBENLES BE T B (stochastic gradient descent ) 1%
AREE BB b 20 SR, 1 R BIOR FH 58 SR
A BRI VN ZRAEAS it I 1, R IR H, 267
H, 289 MSER X, 43 1330 2 A A A e A
HPREAR

4 REXBNASGSIXAXRIHE

4.1 ETFTZEMENREXBENES

Ze3d CNN 4325 , 15 21095 2ok ok IX s ( B
FEA Hy 2519 MSER X 8) |, 33 H: i — 2 X Sl 477
SRATREAFAEAL & G 2, WL 3 () 48" X I
P18 D 7 i 35 DX S8l 5 T Al 55 R INE ) /M 3 X
S, T B A /INDK, PR B R DX, K X B T g
XA o LR

S 1AL I A AR AR, S
A7 A LB W A XIRHET |, T A M 326
X I BN

IR 2 IO BASK P 8 X, 47 — AT
FERALE AR, BBk IR 45 N A AL bR A
5 A T A I, PR B Ak X, 5
A DI XS BA B v 2 B (B I 2 R BA
S ) BRI B 1, SR 5 B AP PR 2,

B3 BN R E KA, REFA
FI AR ASCH B Sk H 1) Ji BA Sk T Y 55 — A4
DI, 2K 05 R DK BA Sk T 1 ) BA A rh 2 B iR A
PN DX (5 BA Sk X3, 02 (BT AT AR A ) )
HRPLER 2, SNBSS C M sE i,

4.2 IHMEREXIFFHITEE

A 58 G 1 M 3 DX 0K AN S AR 3 Ok
B AT REAAAE SR R R B BRI, 5t
UG ) SCARTE A 24 D07 (PR | X iR
AR A5 DX AR AR TE XS B T [F)—SCAR X 1 24~
DB TR I3, 7 SR X SE AT A
T A5 31 58 4 I SCAR X

Yy BUG P& T[] — SOR K I - — R %
SUIgs— , RV EAG AT R P HLR s A0, PR AT AR
I R AR E D N o g O 2R % a2 DX It A7 3R
K, REG R TR — Mok X i T G

REBE LKA Yin [ single-link 3 K&
W1 FE single-link B9 Hh, 75 LT D 1 0% 3k
DRI R IR B 2 BOR AIE 22 , SRR RBIR KR |
WA T R PR FRAE b, A 390 X 328 DX I 1 4 i
T3k b ARSCH VU RRAAE B B - 23 [R) BH B | 58 e
2 THCHS RO SRR A 22 . 7R IR
SRFHRITEE TAE™ o i 30 60, 7 7 R 2, 34
Bhattacharyya 57 f y [X 388 0 % AT 2 114
AR SRR B 5, e By B 5A
T AR B AR 701, Bhattacharyya g5 2
A A I ARE A A (R ARV URR B2 ) B 0 e,
A LR RE T Ay MR b 20 5 1 DX ST B
JEAAHITIX —Re i, PR B T4 SR 2R PERE

B T TR AR 1 e Y
2123 (Red Green Blue, RGB) {6 25 [R] #u ¥ % #e
R0, B/ P AN EE/ 25 B (Hue Saturation Value, HSV)
23 (6], AR e FE RN R 5E 7 BERE ), SR8 H 23 (6]
GIILT Ay MR S FIERE V A a3 al 2 1, 495
0 he(330,360]U[0,22],i=1
he(22,45],1=2
he(45,70],i=3
he(70,155],i=4 (2)
he (155,186],i=5
he(186,278],i=6
he(278,330],i=7

AN LN AW~



RIS , 55 - FH AR BRI 22 0 245 0 i et s A X 3o s BRI X el - 95 -

%53 1
0 0,0.65],i=1
S:{ sel0, ]J (3)
! 1 5se(0.65,1],j=2
0 vel[0,0.7],k=1
n={ (4)
1 ve(0.7,1],k=2

eit(H,, S, 1) P& MEAE L X 5 area, 31
AR AR U, B
P,(i,j,k) =#15,, |\ h(m,n) =i,s(m,n) =J,
s(m,n) =k,8, , €area,|/#area,
(5)
HH, Y6, , earea,,area, JEf5 ¢ Mg XIS, ,
s X AR AR E N (m,n ) AR ER 53 #area,
FER B X R 2R B AELG (6,7, k) e (H,,
Si ) o P,(iLj k) SLR IR E X area, $2HUHY
SEN- WS
X P X 38 area, 1 area, 13 3| 1Y 5 €4
HiTE P,(i,j,k) P,(i,j,k),} Bhattacharyya
B A R
h“ﬂfﬂ:—h12[ﬂﬁ$M-quﬁﬂm

(6)

RS E BT A B 6 7 PRIE B B
4.3 WENFEXEE

XRAIAEAS B & T [ — 2 0 fo i [X 3,
SRR T A XIS DR Y 5 DX S G L 1 BT
SCAE DX 3

XL A A 32 DX S U i BB JBE 3 A S
B, H-FRUCHRTIAR ) CNN 2E 170028, 18N Hy 28
Wt Hy 2. HTT CNN 232 HIZI 1 BE A 56 1
Je /NI Py X3t 5 1 RN R
R PBESE R M i e b O 1 U S
— B FEIT, R KIS B o R, I 3C
ARG 2 X I B R IBOIK BE L A G, ik CNN i
U SEARHEBR B BRI N 2 DU SO Kk AR 3C
AR B, AR DL SOA i 12 DX Ot Je: S
7 BB FSCA K I

5 XW5SH

et FHAS SCE A8 3 At Hp SCSOAS S 7 B0
X B SRS G P U OB T E N B S 4
T ARSI A — e b s R P R SRR
L5 Hp R o DX R 4 e o b o7 s R ( FH SR
FOEAERR ) , X F 245 55 T B2 2% 19 43
JERE T, L S Bhattacharyya [ 8 % [A] — X3 A I
FEO I ER L R

SO H A BT T AR S o SR R A S
SCAS TE S VR PR RE o AR SCAR Ik 2 i 1) SCSC

ST b nin A

-
\

K5 BUFIXIGE (45 SRR B
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Tab.1 Performance comparison between our algorithm with

others on Chinese text scene image dataset

RS P R
WL 0.76 0.72
N 0.75 0.77
AT 0.826 0.788
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Tab.2 Performance comparison between our algorithm

with others on ICDAR 2011 dataset
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