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Abstract: Aiming at the detection and recognition task of arbitrary shape text in scene, a novelty scene text detection and
recognition algorithm which could be trained by end-to-end algorithm was proposed. Firstly, the detection branch of text
aware module based on segmentation idea was introduced to detect scene text from visual features extracted by convolu-
tional network. Then, a recognition branch based on Transformer vision module and Transformer language module en-
coded the text features of the detection results. Finally, the text features encoded by the fusion gate in the recognition
branch were fused to output the scene text. The experimental results on the three benchmark datasets of Total-Text, IC-
DAR2013 and ICDAR2015 show that the proposed algorithm has excellent performance in recall, precision, F-score, and
has certain advantages in efficiency.
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A

{Wf =o(lg,» g, W) (12)
F,=W,g,+(1-W;)g,
Hr, o Fox sigmoid BEEREL g, Mg, 73 HIH(S)
MR, [g,, g, ] BARFHIE g, M1 g, HIPFEE,
W, RUW 3 27 al I 2R S B Rl e BUE
WG R A A AT R IR A
P =softmax(F) (13)

Hor, POy RB S STHRAIEE R, Fp =W,.(F), W,
R INZRIPE 24
23 ZEFRMERE
TN G B AL, AR SCETE T2 H bR
L =aLspn + 8Ly + VLo (14)

Hr, L, TR ORISR R Ly,
A I B S PR R B, L A SCAS IR 52
MR R AL o By PR T, BUE 2 BN
I. 0.1. 1o

KT o MR TS, ASCRHA dice 451557,
ZIRKE LN
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22 (SG) A NENEDL, SpacE AR
Lopn =1- (15) SCUT (scut-eng-char) 4" f T AL

D S+>G
Hrdr, S RaRIM B RRMERE, G AnE
FAR B, D (SG) A4y ¥ 5 B br B it 52,
ZS+ZG Ry EIES HArE .

A0 1 B S — AN Fast R-CNNUPSL, B] st A6 i 1
BERHIR Ly, FE SR SCHR[28]. TR 40 S 2%
FEH Transformer LIS, Transformer & =4
BRG] =3B B R 2 . AR 4 SE RO F g v
KRN

Lrec =7/va+7/LLL+7/FLF (16)
Hr, L LML hldg, - g M F, X N RS
MR EE y, oy, My PR T

3 R

R TSR AR SCEVE A R0, AR LA R U
B bty 7SR IuE, JEXseIt el Bt T 17
Mro BEAL, ARATIEXT A SLI0 W BT 1 Ui,
FERF S 2 Rt AT 1 R A AT
3.1 EHigE

AT SIS B R B SRS
SRIRME LR PP R AR S AT 41
3.1 #HEHE

SynthText™  #dfz 42U AE T 4 80 J37kIm 514,
Yy s G R SO IR B & BT R s HAS R B SE
TR A BRI NS BN o A8 &
BEEAT IR 00 i R 2 2 S e P RE AR PR B R A
TAREK, TR LM E S SRR T4,
T 38V GY 3R AT (1) 6 R 48 7T DABRAR N AR )
A, — R LRI ZREEAAS 1 1a)

ICDAR2013™ a0 299 sKIEIG 124
1233 sk EUEAIIAER « B S B 3 9SO, X
AUUKETT RN E, WESCARMERF 2 B rbs
o N TIIEASCHIEAE 277 M SCA FRPERE, Siie
HXt ICDAR2013 HEAEEAT 7 AN A A FE ek, .

Total-Text " $d4E i)l 54 A 1% 1 255 %,
MR AE & BIE 300 5K o %0 4 (137 5 UG 5
IKPEICA, 2707 ) SCAFNES f SCA

ICDAR2015™* ik sl Zise & IR 1000 7K,
TR & A B 500 5K iZBREMREAICE T2
AARGE, B P SUARAEE AR L B 7 AR

g, TERNTHIMNGFEARN ZHEEEE, @
THR R T ENCAREE . N TR RERLHE A
LG, SBs A FH Mask TextSpotter v2U 2V gy f 42
LAY SCUT #dlide, ZBIREAE 1 162 5K 5L
ENC

3.1.2 EBRAHEINAR%

NTHHT AL, ASCRA T 5 SCHER[1514H
I 10 SI2 6 1A RN SRS o g ) g AR ) 5 R 3
BUREAT I 5 R B E I — DR EAT ISR . AR B
I SR AT B0 UF B AN 75 AR &N B 4R B AT Bk
ke NG NTRINZFI A 2 B

E SynthText $#E 5 LT HONZE, ARG HEATHL
W o ORI ZRES mini-batch K/NEE N 8, 44 batch
o RE AR 4 B 2:2:2:1:1 19 BE 5] AN SynthText
ICDAR2013 . ICDAR2015 . Total-Text 1 SCUT
(scut-eng-char) 23X 5 MEHEAE T EEHIAMEL. 1AL,
TR BER T 50 8 AN 22 FRUBE )1 25w

N HSEBR 2R, RTINS 2 Ak
RE77, [RS8 TR REA FHb S 2 5 AT
X R, ARSCEREG SR TR A ) v A TR
HREEAEUS fldn, Kol om e AR o N B g
[—90°,90°17u [l 9 BENL e, 3B fd 1 i an BE ML A %
TRIEE . SR X b S g o o . 2 ROV
S S ms i N YR 0 A5 I 5 BE AL TR B 5 AN KD,
43 5)5& 600, 800, 1000, 1200, 1400,

AR SCRI Ao SRR A R KK R BN 32, iR
MR E RN 37, AFE 10 MT. 26 MR
A—AAriehr, R RIS SR Transformer ¥ & N
—JZ. SEHH Pytorch VREEZ:SIHESLSLHL, TEMHR
NVIDIA TITAN RTX _Fi#TI2%, FRA7H 24 GB.
TN ZRI B B BRIA S H AR SGD, WIih%: 2]
FK0.02, BEZFRN 0.001, SHIEFERN 0.9, I
kAR 30 IR, MIEREBIEE 10 JTIRFIES 20 J3iKk
WSR2 — WA B, WIih SR
4 0.001, Lk 30 TR, MiEAREIZE 10 IR
20 J3 IR 5 2] BRI A3 2 — o AR B U B 1
LT, Jigfs ICDAR2013 Al Total-Text ¥ ¥E4E 4
NEUG L EE N 1 000, ICDAR2015 $iE4
NEUR AL E BN 1440,

3.1.3 FM4RAF

NTIAESEIEA B, AR SCRA R R bR
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T EAFEHZE (Precision). F{H (F-score) 1
% (Recall), & 45H

TP

Precision= 17)
TP+FP
F-score = __2P (18)
2TP+FP+FN
Recall= TP (19)
TP+FN

Horbr, TP SRR FUREAS b 43 TR Tl 1) ST AR S48 4
H, FP R A H g f i T oA AR A I SCA
SCBIECH N 2878 FURE A b 3 A A T ) S
BIEE o FERTIESS 4 SO X 3805 SR
ZMIX I E S E (ToU, intersection over union) KT
258 BB, 2O HERR R IR, Seie
ToU BMEBLE N 0.5,
3.2 KFEIHE AR EHERE AR EE KL
T R AR SR XS KAV 3 5 SRR Je FL e
THOL T IRIPERE, AT 7E ICDAR2013 K e %y
P54 (Rotation ICDAR2013 #E4E) LidtAT 15246,
£ Rotation ICDAR2013 ffa4E b ilk47 5256,
IR Ty, 1y AN [ BB X S92 e
HIE o AN [F]SF7 7 R4 FAE SR 1 Fos.
ME T FITUUEH, Hy, oy, My HRE R 1,
Skt Rek B B A L) P4 R T
WEIFRA R RN . XISt i
o3 AN B AR LA B A A 2 BRI ) B
EZ JEMEcssd, BRNCTPETR -y, oy Ay #X
BN 1.

#z1 FREIFEEFTIRGH F &

T it fiy EZ
7 7L TE 45° 60°
2 2 1 73.0% 72.3%
1 1 1 74.4% 74.2%
2 1 1 72.3% 73.3%
1 2 1 73.6% 74.5%
1 1 2 73.7% 73.9%

2 FhVEAE ICDAR2013 $#is 45 b i w4k 4
Bl 5 Frox. MWE S aTLUE H, #HX%F T CharNet &
5 Bl TR A P 3G IS WU 5 AR ) R IR T
B, ASCEIEX K5 M SCAR LA e 4590
60° (141 3 A 8 B A7 AH X AE B AR AR 51, X AE

BT R SCREAE AR A K P 50 3 3 5 SCAR I A
T

R 2 P T A S A SR P e s
ICDAR2013 ##i4E b o 2o iR Al RE . AR 2
AT DLE Y, MUK SCARERE 4590, ARSCEE
B AR R FEAE A B2 vERR LK F A8 43031
EBT 63.7%. 89.4%F1 74.4%; 4KV LA iEk:
60°0), VUMK EEE RE, #EFEL KL F E Ly
AIEE]T 63.7%- 88.9%H1 74.2%.
3.3 AEIARRIFT L3RI

N T B8 A SCEVEAE T [ AN 8 (3% S SR
MRS, AFE ICDAR2015 HdE 4 FikiT 7 sk
5, ARG R 6 Frn, H, 2B AEE
R B SCAR X IR, 2101 55 1 A B E R SR
S SCA N2 . B 6 /TN, 5 CharNet 54
Bl , AR SC B R % T A R b RS 0 AR 531 HE 3 5 S
ZIK 3 $ I ﬁ /jé 1_5 ;H\: ,mj‘ ﬁ {z [5,7,12,25-26,30,43-48] E
ICDAR2015 ¥#la 4 Fi) F 403 3 Foc. HA, G,
W.S IR 3 Flr s £y R, G RoR—MF it
WMPFN T, BEHCANERZ, 49
Wy S RN, WE MRS W RRTS T,
WENT G S 8. S 2y, G
UL R N IR SO A 2 R AT IR . A SRR
G. W. S IX 3 Fl 2 e A2 T (1 oy )iy 1) 3 55
SCAKE W 5 R s B T 73.7%  76.8% Fi
80.5%. 5 SPTS v2 ALk, 7E S IR FRE T 1.2%,
{BTE G Z90H W 2490 F e+ 1 3.4%H01 1.2%.
TEFTA B, ASCHEAE G ZRE T FE &
1 R SCRE N AR ) 7 SR BN

ELTHA RGOS, ARCEIER) FHILR] T
69.2%, TEFTAEER R BN, KRR CHEE
BN G B 7E IS e F i SO ) R 7 AL 5 1)
UARNEEBHTIELR g5, HAHE
RNV E S S
34 EERKXABIR LRI

1E Total-Text £l L 3H4T SLI0 /) H & KAE
BAEEAR IR A ERPERE. 2 PhEELE
Total-Text ZHH4E LRyl fLgs Rl 7 fow, H
W, 2T REIERI SR X, 2R
H PN EEFN I SCANE . W 7 v LA
H, FEET/KFHE. & AR Total-Text
HAREKI, 5 CharNet HiEMEL, AXEERH
AR TS IR AP e
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‘REPAIRS
AVAILABLE

(al) CharNet 5 i IR BIRR
GKF-J5 1))

= RS
WHILE -

. WAIT
.SHOE.
‘REPA IRS
AVAILABLE

(b1) ASCHIH AR BIBCR (62) ASLHIRHTIRAIBOR (b3) AL LHINAIZCR:
OKFJ718)) (et&4s°) (e5%60°)

&5 2 FiEELE ICDAR2013 B4 b HIar ik

=2 AN E £S5 H M E LN ICDAR2013 #3554 FAvis im0 5l 14 88
e 45° e 60°
=R7R
HlalHR HERf R F{H W% /(frame-s ") FICIES HERf R F1H i /(frame-s ")
CharNet 35.5% 34.2% 33.9% 0.3 8.40% 10.30% 9.30% 0.4
Mask TextSpotter 45.8% 66.4% 54.2% 29 48.3% 68.2% 56.6% 2.8
AL 63.7% 89.4% 74.4% 9.3 63.7% 88.9% 74.2% 8.9

-CLEMENTLARE

AST 4

(b) ASLHIEMEER
6 2 FELELE ICDAR2015 B 4E LRI AL
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ANEESHME X7 ICDAR2015 #iE&E LRI F &

iy ) B 320 S5 SCAS RGN R

RS Wi /(frame-s ")
G 4R W 23R S 43K T LR

Mask TextSpotter v1 62.4% 73.0% 79.3% — —
CharNet R-50 62.2% 74.5% 80.2% 60.72% 0.8
TextBoxes++ 51.9% 65.9% 73.3% — —
TextDragon 65.2% 78.3% 82.5% — —
Text Perceptron 65.1% 76.6% 80.5% — —
Boundary TextSpotter 64.1% 75.2% 79.7% — —
PGNet 63.5% 78.3% 83.3% — —
MANGO 67.3% 78.9% 81.8% — —
ABCNet v2 73.0% 78.5% 82.7% — —
TOSS 52.4% 59.6% 65.9% — —
SPTS 65.8% 70.2% 77.5% — 1.5
SPTS v2 70.3% 75.6% 81.7% — —
AICEE 73.7% 76.8% 80.5% 69.2% 4.4

N T AT R BT, AT EARRIER IS
JEISTIZ1426 2794461 T oo Text MR L1 F E0HT
Tt diRmE 4 Por. NE4FUER, £27
AT T ILATRIG LT, ASCRIEHAER) 1 el
PEfE. b, R IZRAELL T, ACERERINE

(b) AL ARSI 55 IR A 25 5

B 7 2 FEEELE Total-Text 234 A4k

BEftTHemni) ABCNet v2, F{HIES]T 70.9%, =2
THEALIERE: R T IR, A
IEE]T 78.1%, 5 ABCNet v2 5P

WX Total-Text 44 ¥ SEE8 73 H vl %1,
AL IEE AT B AR 0 SCAAS 5 15000 1 2 A 3R
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&b FET Transformer RS ) i B 3% 5 SCAAR I 5 R 3 1% +75.

LFRITERE, UEEH T ARSCENE R .
3.5 BYEES

N T R AR SR E R [ AR I 5 2 T R T
AT, AEASCREIAE X LA T 20,
HHER 2~ 4 PG T X RIIMIER . WK 2~FK 4
ATLVEH, ASCEEEA R SeE, 5H
FHEG, ASCRVERIR AIRCRARTT T 2~3 £ 7EEs: 45°
i) ICDAR2013 . Jigh 60°f] ICDAR2013. ICDAR2015
1 Total-Text % #& ££ I 43 7l 38 2] 9.3 frame/s +
8.9 frame/s. 4.4 frame/s 1 6.4 frame/s FIMIZ
3.6 HEARR

N T WAEA L EET TAM. TVM 1 TLM K
PERE, ACHE Total-Text HiisE L% B 14 BT 7T
WAL AR Mg SR S i, wET
TAM+TVM IR 5 E T TVM PIRAAH L,

TEF ML R G 4w A L 1 FE 5 3T+
7 0.6%F1 0.8%. W HE T TVM+TLM HIRRE T 7
HAREBEH T, 3 MERYKTEET
TAM+TVM+TLM AL, Horb, #ERRAR T 1.2%;
EAEFMAREIT, WMHEMFEYKTRET
TAM+TVM+TLM R, XIEA K TAM H
BB ISCARRBRENRE ), 2A R

WHE T TVM+TLM R 5 E T TVM 1)
B, fERFHARS 27 MAREN T, F
BT T 3.6%F 0.9%. WE T 3 MEBIME
Rem TAL B E T TAM+TVM [PERE, 754 7 34 o
B FIRIRTE T 0.9%; fELFHRART, HIEE,
HEMZAN F AEH 04 T 3.8% 3.1%H1 3.6%. iX
KT TLM BIRERA T RN E, &7
B

x4 £ E 3% Total-Text HIFEE LAY F &

i ) 3 632 S5 SCAAG I 5 3R

Hik W2 /(frame-s )
T LR EoediEapn
Mask TextSpotter v1 52.9% 71.8% —
FOTS 32.2% — —
CharNet H-88 66.6% — 0.5
TextDragon 48.8% 74.8% —
Mask TextSpotter v2 65.3% 77.4% 3.1
Unconstrained 67.8% — —
ABCNet 64.2% 75.7% —
Boundary TextSpotter 65.0% 76.1% —
PGNet 63.1% — —
ABCNet v2 70.4% 78.1% 3.5
TOSS 65.1% 74.8% —
ASCE 70.9% 78.1% 6.4
#*5 THRRA S RS EUE
T AR A LR
(8
A% S Fff E[ZES e F it
TVM 61.9% 79.6% 66.7% 68.7% 87.4% 76.9%
TAM+TVM 58.3% 79.4% 67.3% 69.4% 88.4% 77.7%
TVM+TLM 61.9% 81.3% 70.3% 70.3% 87.3% 77.8%
TAM+TVM+TLM 62.1% 82.5% 70.9% 70.3% 87.7% 78.1%
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Transformer ¥4 5 AR HRANTE 5 BEEL 11750 9352, I8
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PR R EANE SUE B, 27 TIER TR =0k
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