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Review of Natural Scene Text Detection and Recognition Based on Deep Learning

WANG Jian-Xin'?, WANG Zi-Ya*?, TIAN Xuan'?

!(School of Information Science and Technology, Beijing Forestry University, Beijing 100083, China)
Y(Engineering Research Center for Forestry-oriented Intelligent Information Processing of National Forestry and Grassland
Administration (Beijing Forestry University), Beijing 100083, China)

Abstract:  Natural scene text detection and recognition is important for obtaining information from scenes, and it can be improved by the
help of deep learning. In this study, the deep learning-based methods of text detection and recognition in natural scenes are classified,
analyzed, and summarized. Firstly, the research background of natural scene text detection and recognition and the main technical
research routes are discussed. Then, according to different processing phases of natural scene text information processing, the text
detection model, text recognition model and end-to-end text recognition model are further introduced, in which the basic ideas, advantages,
and disadvantages of each method are also discussed and analyzed. Furthermore, the common standard datasets and performance
evaluation indicators and functions are enumerated, and the experimental results of different models are compared and analyzed. Finally,
the challenge and development trends of deep learning-based text detection and recognition in natural scenes are summarized.

Key words: deep learning; natural scene; text detection; text recognition; end-to-end
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AU FE A A AR AL B AE SR B 10 BHE o (9 SCAR P25 AN IR 1 3RS B G H 09 STAS I, 11 AR 3% 35 SO A TE
TEFARRAN S FARSEGN HEFU T 10 PAREE . SUASHR B R B AT AR ORI 22 ek TR B 52 21D SR B R TR . &2
ZR 0 SRR R A P SRR R T R, AR BSOS 5 UM B R BIE R AR KW BH 7. B i A2 48 OCR ARG
TG T2 A B AR s ENR IR SCAR T BE G 15 R AR I R R R R . 114 7% Sk S B S 0, A B 2R 3% 5N
FERI CSCAAE B R AR B A RS P TR, B 9 ST G AR L I e SRS A A AN U [ BR 23 (It
Conf. on document analysis and recognition, faj Bk ICDAR) 2 i 5 1% 4 /N W A i (1) 75 25 (] o2 330, |l R 7 2 K 2
Fuep E R A ST T AE 2011 AL R8I0 T 5 10 Jm SR 20 B A AU <2 1 (ICDAR 2011).

B 25 R 2 ST B R (R AN TR i J 2 TR B 2 2D 1) B8R BRI SO W 5 TRl 2 1 A 224 T SCRY 43 A 5 U0 40
I ARSI VR T 8 I it A B T L 4% (R AR B ) AR £ B0 BB ) BS B mT DU SR AT S A I pR B, B R 5
PR e 1. DAL O RO T4 8 1 S AS A W 5 TR 77 3k TR B A 48 I 288 e 406 iR 1 2 9 L AR 37 5 IR SOR IR 3 S A
A7 BRIV SCAR P 25 1 e S i 0 B8 AR SRR L, 21068 SCAAS U (I 58 5 & R AR T 48 0 R 4 11 ) 3R R0 J &5 (H 8 0 3
TR BE 2 30 10 SCAAS I 55 TR0 40U KA S B AR HEAT A THI (W 2638, DRtk AR SOKE R 40 Hh 508 1% 08 B i AR R
JEARIL UL R Hk i, A5 B2 Sk 0 90 3 BRI — s 2 2 RS By AR SCHE SR A DR SCHR AT T 3 BRI 0 &5 )5 G B TR 2 )
[ 19 AR 37 S SC AR W5 R 590 AR 94 A 28 )y 58 Ay SCAR AT I 7 ¥ s SC A R 7 8 A i 81 s (4 R0 7 25, an B L TR
BT VEARYE S BRI SR X434 22 R 20, S5 SN 40 A 48 AN 43 AT 1 LRy
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Fig.1 Ataxonomy of natural scene text detection and recognition methods based on deep learning
1 BETVREES: 2T B AR 5t SRR I 5 R 0 7145 28

ARICH 1428 A AR 5 SCARRE I 5 PR A DG 1 SR R IHA 9.5 2 1R TR 2 2 0 B AR RO KS
WIFERAT 43 T AUR S5 .58 3 90 T IR B 25 20 18 B AR 5 SRR T ik AT 2 A AR S5 28 4 5 A R TR
JEE 2 20 1 i 30 3 1) SCAS RO VAR R S5 44 58 5 49 - i AU AH DG A SRR AR ANV Uy vk, R B TR AR X
(1) B SR I 5 SCAR I 5 YU VA I SER A5 SR AT 0 T 5 EUE S 6 20T B AR s SOACHRS I 5 DR 1 e R Ok g
HHeik. 28 7 R4S R4
1 HXEEREHEARNA

1 AR 37 55 1R SCAS YR 3 2 8 A TG 24 SRR A 05 v e B PG S AR A IR 2 W RIE U K 1 AR I S SO U 43
PGS A0 RS A A I (text detection) AN SC AP il (text recognition), RITSR A5 A F 43 A S 32 B 1 45 v SC A 552491
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HE By B ARV 5 AR BEEARKIRAG L R 37 A 2% S AR TP 20 R B 5 A S, S 0 485 2R 1) sy P T4 S
I 25 M SCAR YU 45 2R B AR 7 55 B R 1 SO B TN 5 BUN AR B T3 5 AE BRI 0 A
TREEGRRET . T AR S5t RE ) 3 BA 25 S N T A sh 2 B, 42 i )
BREMLE N B RIR . KB 55 5t H O, B AR 5O RIS PR Ok v SRR 5 88 R G

2010 4F,Neumann %5 A B2 ¥4 MSERs(maximally stable extremal regions) /7 vE 5 H T+ 15 4R 3% 5 SCAH I,
R 3 X P 45 v 8y 21 i K R T X s P R 00 SR 45 SO A 0 X . 2012 4, Waing 25 APV S5 4% 45 1) bkl
SEAR R T — A iy 80 oy SCAR TR B A AT S8 T B AR T X R T A B R R TN,
ot S5 U 395 22 0] f 72 ) 249 TR R 45 38 SCAS B 1] P 28 A4 495 1 SCAS RS IR R 00 T 75 22 T vk B2 2R I AR 1
53 225 DL K 5 Ak B0 TR SR A WO R R 50 P A SO P 7% 3 S A AR LA 2 52 = 1 B AR ) 5 SUAR UM R

Bt 5 VR & 2% > (deep learning, f&i Bk D) A [ AN 42 Ji& RN T 28 1 2% (artificial neural networks)Hf 5% ()
AN A5 R R 2 TR 5 3 A0 R 8 2 o AR I AT 8 1) TG SO AR N SRR I AT T AN I R IR B 22 )
ML A HA R B AT 2R IE H S 3 £, 30 5 210 512 R A0E A B 0 4ih 52 10 10 2 38 78 J8 2 2 1 s e i
DAL T L A 5 2 P S e i 2 7 AR s 0 L fy R

TR AN L8 W 2% 32 B0y Sk 2 B 48 k) 2% (convolutional neural networks, {8k CNIN)FIAE 24 411 25 1% 4% (recurrent
neural networks, & # RNN).CNN F] H %5 #1312 £ (convolutional layer)$i i S ABL I ¥ 45 K 1B 455 4F 380 3 N SR A
(pooling layer)fi & 3= BRFAE B 1l P4, 5 Hoysk > 2 ORI UF 582 [7) o)A 753 588 H 1) R L A g e R 1 AN ik
BT CNN [R4E 25, FEAE 43 BT A 21 P18 G R A ST A B A 32 (R F.RNIN 52 KRR A 7E T I 45 By 2 11
A N AL 2 T I T A R 2 O B N R b I ) T R 2 O i R P A [ I T 5 S S A Y 48 L AT
S I T ) J PR 4, M DA 2 ) LA N 1 50 R R R U0 24 iy, 2 S PR A0 B b 8 S i K e AZ S i
(long short-term memory, i # LSTM)®., |14 ¥f & 7t (gated recurrent unit)!™ 1 X2 i K- 4 I} 3¢ 1Z (bidirectional long
short-term memory, & #% BiLSTM).RNN F=ZZH T AL 3G & . WA, SCASE B A WP HERFAE £, iz N 7EAL
BN FELRRHPE. 15 DU S A

TREE 5 S HAR B AW R R A A5 K 8 22 (R T3 1 55 T CININ I R AR AE SR B AR R EE T RNIN ) 1 4R T
5 Ak BB AR N F AR 3 5 SO -5 R AT, HE B A 12 A3 AN TR T R R TR AR SR X R TR 2 ) 1
H AR 3 5 SCASHE I 5 YR 00 7 v AN AR EAT S50 45 A 8, 40 A7 R R 1 R 2 S BORAE B AR I B SO I 5 3R
S0l 018 I T, R AR IR 2% 30 AR A A AT AT 5 T I 1 Bk ik, DAy A SR 5 3 B A 1D ik e [ AR 3 o ) SCAR ARG
SRS % 58 B

2 ETREZFIMBRGRIKRENTE

FHT, 3R 3 5 AT I 2 AR 500 1) 4 LD TR 5 0] B o 18 SCARIEAT 28 ARG IR 15 SCAR X 301 s 1R A3 T )5
SRR SCACR . 18 AR 3 st SCAS AL I A B 3 e PG v A3 AR S 481 DX s A A A A 3 R, R SR A P 5 P AN [
T B SOARAT DX Ak ) I . 20 tH 20 90 AR AL AFF 7T 35 R A% e 1K E SN B TE B 3R ) 55 SCAR RS T Al B A5
— 5 W R b s ELAR SR MR U v A FE 3 0% 3 8 4 AT 1 28 ) 0 T AR 6 (stroke width transformation, i B
SWT)BILL K 5% K et 5 A A8 X 45 (MSRES) WV 325 13 1 18 3 8 101 1) B B 21k 4 24 5 ik O MR i 32 16 F B 4R 37
SR BB SCAR RN S5 10 52 2 Mk LR PG M 75 I 46 B 38, 5 T S B AT AR DA v M A A I AR 3 =
H ) SCAR S

T 10 4F ke, VS HUIL S AR 1 2 R 5 AU — H A5 A% I (object detection) it /& Jié, SCAS kY I 450 H iy
LRI — R A3 TR 55 2% S0 10 H ARSI 503 SCAR MR Dy H b AS I 5 P 25 1 s o 408K, 1 22 0 9 3 1
YT H BRI R B AR ST K TR BE 2 S AR SO M AR 45 & B B AR 3 5 SUAR IR 53 R AE 30 Ik R B2 i 6 Y
LRSI 17 4R 37 35 SCAR S

AR S A AG WU ASE 28 [ ARSI IR o0 AR SO TR 2 S [ AR S SO I R A o 3 Rk 1) T
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X 3542 1 (region proposal) ) B 283 s XA I 7778 31 X 4-# (semantic segment) 1 B 28 3 st SCAS K I 77

ey BB DS ORI S 145 6 1K) B AR SEOCA R N 7 ik, 1 TR XX 3 SRR ARy s SRBE RO 3 4R
B AT T AL

Table 1 Natural scene text detection methods based on deep learning
R 1 FET RS I B AR 5 ORI Tk

R TrERE A TSI TR
FET SR b R A L 7T v E——
Ui ik ST ASHE A [12] .\ TN 14
SCAHRIEAE KA I 1o
RT3 : whIE A ”: .. :
Y| T AL R T ;/ (s
7 i AR 2L 1 06 AE A0 451 . b r__“__%f?fﬁ%E@@ﬁ%__l:__;i_J
9 H A1 23 A P A
41 e, P41 P Segink {(?héé\ E
AN L (e Het
HEB A A N ATk E
T AL AR ik -
U @ 44 FL R | EASTES / B% / 6
WRAME DA ST | AF-RPNT »CRIELR,
eI SCAE L L & 3*1
TET 23 BN T AU Y S ot e s e e sy
ey | RS RRE AR TR A PixelLink!"®! (R e Jainipm )| | 1248 |1 e |
Bl | s PSENet!™! ~— nhnf):ggi:ﬁgi:ﬁﬁi
Sk ZALE N RER ! | Map [ 1] Mo |1i] Mep |
- ! i | |
: b wem LT T
ALk | [ T Tal iRl
o T e | TextMountain®! HEIDIEL BT S RASIL
YA 5% AR AL S A eREEEINE b A -
T
Cesii) R
TR | B -
MR | R L b EreE . ,le
W Y | STV S 4y _ 7= A -\)_.
Jrik S0 KB 45 _ "
‘ G

21 EFRXERWHBARGRIAEN %

12 A DN 092 3 S5 ok X3 4 4 W9 2% (region proposal network, i #k RPN 532 <38k 2 e 530 92 1 HG At 77 =X
P SUANTR] ST B 22 Mg IR HE, I I CNIN 19 2 32 B i 36 [X 45 (region of interest, 8] #% ROI) B 45 45 1iE 1) T 1%
DX KA 77 i T SCASIE ] g A, BT SCASREAS RS A5 2 5% 1 SCAS TR 3 36K 22 501 28 0 A8 R 320 A ) (bounding
box regression) £ i J5 SR 1 130 DX 35, A= o B A fify 11 SC AR AEE AR A 3 28 B SCAR DX AL Dy VR B N AR 4
FIBRRY I 4532 5L 4t 1, 1 RCNIN(region proposal cnn)?4!| Faster-RCNN®!, SSD(single shot multibox detector)i?®!.
R-FCN(region-based fully convolutional networks)?" /1 YOLO(you only look once)814s, LA V4 Ji fih 28 b 4% 12 HY
PG5 AT 0 B 1, A7 265 R 0 2850 SR ARG 24 24 B0 0 S MR 55 0 AN T A Do 024 IS B DA T SR X 1L
[ 7 VR0 BE T SCA AL A FR R 5 i AR S I P R BR R A DR RR . AR E S AT i A 4.
211 He T SOR I A U 7 ik

A 258 1) SCAS S I 0000 i R A b B« D7 T 5 1577 Bl (histograms of oriented gradients). J&# —{E {k
(local binary pattern)& = T ¥ 1 F 45 AL 15 05 35 X 4% X 49 S SCAS XA A AR S0 A I Sl 7, i 28 D bR 1E 8
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TEUERG RS IR 1 AR 3% 5orh 1052 2 ORI 52 1) H AR RTINS VR IR )8 R VP 2 W0 K A5 IR 2 SR AL H bR
T3 1 FA B SCAAS I R FE o AR 228 ) 8% A Bl S A A 34 X 3, SH AR A1 A 32 DX P4 A A0 97 B S AR 3 IX 3 X 2R B
TR A T SCAR X 3 3L 7 s

SCHR[29152 2 H ARKL I YOLOPESE 3 1) i %, 1 VAR HY T — ol i 7 X sl g 30 110 4 % AL [ 0 A % (Fully
convolutional regression network, fij i FCRN)A R 15 7Y 5 K2 45 4= 25 R ) % 2 I P45 (045 1 1), P oo R A1 1) kA
A R A (AN B 157 W R 50 1R W 03000 A A A A7 5 3T i S A DR 3 ) v Lo AR AR RS 5 e R A FE AR R 55 YOLO
I 245 v B i A A3 2 2 FR A 1 A SR AR AR AE PR 7 VAN TR, T35 A2 SCAR oy R IR AE 1) = 3 B AN AR
FCRN 18 o 45 B2 M PG R FiE, AN M 57 2 P40 R O 0B 35 M A 7 82 BRI (904 JEL 26 STk 00 — A R ZE DTk 2 2
TR BE 2 ) R4 R AN TR 383 5 UG P A e o, 5 - SCASRG A5 28 09 11 5 o B T Wi B
AR TAER.

SCHR [3014T 56 AN 7] R L A9 () SC A K S5 1L — il TextBoxes [R5 0y, il 2 Fiia.i% B0 4% 46 kg 3 T
SSDICHE IR Tl W4 AN [R5 BUZ 1) 20 RBE R A 00K AR )R~ SO, 9 T MR SCAR (X 358 1 S LA A A2 6
Tl A ) 2P A L BRI 1D S A 0 3 AE . 122 SR 340 K 22 it B A9 48 T3 1 1 R 1 kg G0 3000 190 B N 0090 SR 4 v AN TF) R/ S0 A
)T 00 A 2. 15 SR [30] Hh A8 FH I T P 6 T 2 s SCASHEAS [, SCHR [0 1 vk 4t 77 2 T DU 3 T 11 S AR ST 43 sy
P %A A SSDPOIER 3N T 6 FhAS [RIBUAL A J8 0% 348 SCASHE, I FH DU T 6 4 AN A8 bR 6 5L
A AR HE £ 6 PYI4TE loU(intersection over union) DUFRGE T S50 (10 S s 12 SCHREE B T 5 TSR S s 1 2 58
BRI TVE B T loU R E.

VGG-16 -
VoGonva_3 Text-box Layers

£ 72
i’ A ——— 1
WB_

NMS

Fig.2 Architecture of TextBoxes®”
2 TextBoxes f5i %1 4% {10

X SCHR[30, 3110 AR L A T 1 4R 37 55 15 R4 0 5 K 110 SC AR SEE 491 1 i) R, SCHR[32] % 1 Faster-RCNINE!
FF RPN 2L i fi 32 [X 455 1 JELAE 352 e 5 1 3% HE (rotation region proposal). e %% 2% 8 [X sk jth 1k (rotation region-of-
interest pooling) A A i3 XL AR 1K) 10U T35 5 vk 38 i 8 I % £ 85 25 B0k s ) Ak OB E 1180 7 1), o T 2 413 6 AT ) 120
A ] 3, 18 8 T A S AS (A 00 2 SR SCHR[33] [T FE T Faster-RCNINIPME T AT 3 7 1) A 9 S5t S0 ASHG s
T, 5 SCBR[B20A [R] 1) A2 12 A5 B AN A 82 2 5 SCARAE 1) 7 i) T 2 A5 P WEIST 46t 075 1) (00 0 WA 50 118 A e T i 5
HE (1 155 B S R A AN [R) 7 1] (9 SCASHE. SCR[12] )46 SCHR[30] 0 ki 42t 7 — R RS A I A R e P B RO W)
SCARTE) TextBoxes++SCAA ALY, 12450788 1) FH DY 120 % SCASHE 555 40 55 TR A B8 (1 SC AR AE S5 BIAN R 0 AR 1 52
AR

AR AT HE Al SR b M) P R T 550 DU 320 T8 Sk 36 78 SCACHE, SCHR[B4]42 i e T+ 3 42 s [l Y 1189 S A e 00 A5
R AZAR Y T 22 4% 7K1 i T 45 B e Kl 70 R T SCA sk a2 DX 38, I ELIRDA TR0 SCAC 720 515 /K7 S5 BE 2 AT k) x
AR B LA B SCAR X 33k 55 0 1 55 0 2 A8 UKy AL R, 55 S AR AR TO0IN (14 66 T SCAR X 35l AR s 1 458 B 28 B SCAR 1 A8
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RCAA B A SCAHE. T I Ph 7 VR IN T 2 A SCA T S A b I T U2 T, A5 45 12% 77 ¥k B BE RS A b ARG 0 ST A

SCHR[13,35] ) = B3 de 5t 0 45 25 ) O A0 SO AR ARG U AR Y, DA b 4 v AR RS T HE A 2RI o, SOk [35] 2 %
GoogleNet™®®1 5 % t1 ] Inception %44, F i 4> 2 Inception Ktk (hierarchical inception module, fAjFx HIM) g &
B RUERAE A% I 3 A 4 S0 AR TR 7 ) B E (text attention module, TR TAM), TAM #4232 3] 15 31 ({114 25 90 S0 AW %
FEAE B 5 AN R 2 HIM B B R R HE 454 75 31 (1) AIF(aggregated Inception features)idE AT Hc & Alia 5, DL om0
AR DX IR AIE, B AT PR S 0 1 SCANART DU 0 48 b SCAR X 35k 43 24T 45 0 e e AN S0 ), 1T S [0 VAT 45 T AH
S, SR [L3]0A A 3 9 28 AN e 25 (9 AT 45 3k SRR AE 25 5 S0 DU B8 190 1 B4 B2 B 77 T 6 A U 1 [ 0 A ) A5 7
(rotation-sensitive regression detector, fii# RRD). %45 540, E5 12 HE [9] U5 43 32 1 SCAR X 358 4328 43 =, vy T AE 9] )5
93 SR 35 5 i 8 A AR HOUE Y R0 R A 484 0 2 S O IN  AfG 28, SCAR 43 SO o v A R T 2 KR E T ST
PN IR

Wy 5 SUASKE W 7 15 R AR A 1 F Bl 1 V1 A [7) L A9 RS (90 26 A 4K i 388 Jod 32 A ] ) 18 38 1 o E . ST iR [37]
PR R B 15 3 A e SO DX sl DUASE 28 A R I A S I SR B AR DX AN [R] A A A
T AE A Ffy 0 DS 7 1) 88 3ok DG P 356 A et 45 280 W0 300 T S AR DX 354 3 A, S J R PR S0 [ ) 3 38) 8 L i 11 53¢
AHE . [R HF, SAy T 398 s A SRS 0 AR [7) 77 i) SCAS P 65 A 2 LA 394 T ) 6% A5 20 0 1 5 5030 1) AR, 2 455 20 DY) 8¢ &5 44y
FR T R R X 8 i AE A5  (dual-Rol pooling module), i i gl AN 7] 7 [f) PRIt Ak AL, B v A 2R f G P i
2.1.2 FETSUARA R T

T, 2 T SCAR DR S AT 1B AR5 5 SO I 5 42 K 22 B8 T3 H e U 09 1) e adt i DA e % 28 B0

S SCARSE AR 1T AE [ VA B B8 S AE ()7 B HEAT B/ B T, 5 B0 S B VR AR [ AR I S SO I o s IR A
B PR RIS T SCA 2 At JE SN 9% S R A o AR DX A g — 2 3 82 1 SCAS 2R A, 3 o R O A B SOR
19— 584, 1) PR DXt A 3 YA ) S A S DX 3, e s SCAS 2 A3 4 kg SCAR DX 3 LI 38 SCAR A I (¥ H

SCHR[38E & R 28 I 4% [ At b3 tH — PP SRR 72 01 B AP 48 I 4% (text-attentional CNIN), I ik M 2% i
SCAZH A X S R B AR AIE AR T T T AR AIE 19 2K B 8 10 308 SR A 1) 43 S HE A % % P 48 JL AR 2
LR AIE, B B AT IR 8 R 28 SO KARSUAR 43 28 (19 24T 45 I B 2% )R A AP R A 28, f
PRI ) SCAR F-RF I BCE R I R T S AT B U LGSR B 72 R e b B 1] AH X R 3l o 0 )
5 3T LG B 9 A S P G A 0 T

L5 SCHR[38] F A T 3 3 7 10 R0 A5 A 194 4 A0 ) <7 44 DX S A [+, Sk [1 4T R Ao 1 JEARL s SCAR IX 34k Hh %
A TR B TR I 350 3 AR S SCAS LA T 50, 1 65 - B A 0 7 A D0 S A S AP % 5 1 Ak A 1 A T
BT AN [ v TS V) AL A 2 A, 5 o TN A% 3 AT (1) T RN K YA i B RS /N 1) SCAR X I AL, T
J A B — RN SCAR A AR IE B R % 7 VE B K I UK RNIN 51N B SCACR I o R F 3 Ak 22 5 21 $di (0 A1
SURLIN SCAC LA P 81,12 710 BE 1 50 AR AT 2 A 88 S AR ARG W it (2 et R W S8 s OSSP SC A AL 7 971
(9 77 72 BB DU T 3 AR SO AR IX 3, 3 Bl TR N BILSTM 4544 5 35UM 4% S HOK =38 i, B A% T4
M2

SCHR[AS]7E CTPN ARSI SLA 14t 7 T 170 4 385 SC A J 1) 1 4 BB 6 M A 784 (segment. linking, fi] #k
SegLink), 4 & 3 iR, 3 = T2 SUARR B SCAKE I 438 by 43 BORE WU A0 43 BEBE B AN 4 AN AT SR [14] 0 R
RNN A SC A LA BT A VGG L6 o 255 45 Ky 1) STtk R AN [ £ v 2 AR5 A0 MU A AR AT A P v 4 A1
AT () IR I AS [ RS F9 SCAS 4 BE o KRB SEA /N R SCARAS AT AR BT 10 B k. T Sk CTPN A7 (24]
TS TG A} SCAS (1 e i AR S e T o3 B 8 AN U7 TR A AR 4 BUOE 2, A TN 43 B Rl DARE 2 AR AT
T 1) R SCASHE N 285 2 10 SC A DX 35, SegLink Tl SC A 43 B 15 55 42 11 7 3 IR ATH 4R mT B8 JTo vk 1E ) X 43 B
I3 AR 545, SCHR[40]4E SegLink FIERS 1ol 1 SCA L1 43 20 10 7 =X, 38 3ok 2% 39 SO AR 43 Be 2 1] i 5 | 5 4
J& R B 3 4H SO 4y BE A A SCAS 43 B 22 1) (49 40 28 58 e, B - IX 40 HEB) S5 2 (1 S0 AR, 7 HLAE S AR 27 b IR S5 AR
FHU) £ SO
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K22 BT SO X 3k 8BRS AR 2 8 U 7 9 S B T L S B A A B REAS N I s R B DY
T X35 1) SC AR 35 SCHR [ 119N g, 0 SFASE W00 R SR AS 2 455 1 L vl LR B e 11 40 4L 2B e SO AR (¥ 77 3K, ) ] LUAR 25 5
R0 - 43 P9 320 AE 75 2] STAR FR9 20 AE L TR] 1, 12 SRk 3 ol S B 17 D 2810 10 4R 3 i v 28 Al %) S 00 D01 S A A 0 o, 3
H— il 45N W 45 (character embedding network, i #% CENet), 15 60, 2 AN 2% 34T 5% 56 T A 45 3 1) 7 4%
DX AR WU AT 45 0 F 7 5 RN PR RN 1] B SR AT 45 2 ey 7 AR DX Sl 00 AT 25 A 00 A% 1 =7 45 2014, 7 el 7 AR fk
N 1) 4 58 AT 45 8 el A5 280 R R N 19X 488 040 2 R A AT N 81 1) 2 ) o 5 2 S AN BN ) 2 T D DG o 2R, B
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Fig.5 Architecture of PixelLink!*®
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Fig.6 Text detection pipeline of TextField™”
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Fig.7 Architecture of DSTDP®
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Fig.8 Text recognition models with different encoding types!®!!
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