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Abstract: Text recognition is focused on text transcription-based image processing modeling in relevance to such domains
like document digitization, content moderation, scene text translation, automation driving, scene understanding, and
other related contexts. Conventional text recognition techniques are often concerned about characters-seen recognition
more. However, two factors in the training set of these methods are yet to be well covered, which are novel character cat-
egories and out-of-vocabulary (OOV) samples. Newly characters-related samples are often linked with OOV-based
samples. However, it may pay attention to seen characters without novel combinations or contexts. For novel character cat-
egories, internet-based environments can be mainly used to face unseen ligatures like 1) emoticons and unperceived lan-
guages, 2) scene-text recognition environments, and 3) characters from foreign and region-specific languages. For digitiza-
tion profiling, the undiscovered characters may not be involved in as well. Since the heterogeneity of language format to be

balanced, the linguistic statistic data (e. g. , n-gram, context, etc. ) can be biased the training data gradually, which is

WS B #7:2023-01-11; &[] B #7:2023-02-28 ; BN 7% B #7:2023-03-06

BEMEE LN xuchengyin@ustb.edu.cn

ESTE : F50H— LA TR G (2030) FARIH (2020AAA0109701) 5 [FZ7S H 5 AF L7 24 10 H (62125601) 5 [ 5K [ 98B 4 451 H
(62076024 ,62006018 )

Supported by : National Key R&D Program of China (2020AAA0109701) ; National Science Fund for Distinguished Young Scholars (62125601) ;
National Natural Science Foundation of China (62076024, 62006018)

1767



1768

PEERBEF ik

JOURNAL OF IMAGE AND GRAPHICS

Vol. 28,No. 6,Jun. 2023

challenged for vocabulary-high-correlated text recognition methods. The two factors are required to yield three key scien-
tific problems that affect the costs or efficiency in open-world applications. The novel characters are oriented for the novel
spotting capability, whereas characters-unseen are rejected to replace silent seen characters. Furthermore, as the popular
open-sel recognition problem, three scientific problems can be leaked out as mentioned below. First, the emergence of
novel characters is not efficient in many cases, in which re-training upon each occurrence is costly, and an incremental
learning capability need to be strengthened after that. Second, an amount of attention is received as the generalized zero-
shot learning text recognition task. Third, Linguistic bias robustness is yielded by the OOV samples. Due to the character-
based nature prediction, more popular methods can be used to possess the capability to handle characters-seen OOV
samples to some extent. However, such capabilities are constrained to demonstrate strong vocabulary reliance because of
the capacity of language models, the open-set text recognition (OSTR) task is feasible since existing tasks like zero-shot
text recognition and OOV recognition can be used to model individual aspects of the problems only. This task aims to spot
and recognize the novel characters, which is robust to linguistic skews. As an extension of the conventional text recognition
task, the OSTR task is used to retain a decent recognition capability on seen contents. In recent years, the OSTR task has
been developing intensively in the context of character recognition. The literature review is carried out on the open-set text
recognition task and its related domains. It consists of such five aspects of the background, genericity, the concept, imple-
mentation, and summary. For the background, we introduce the application background of the OSTR task and analyze the
specific OSTR-derived cases. For genericity, the generic open-set recognition is introduced in brief as a preliminary of the
OSTR task that is less familiar to some researchers in the text recognition field. For concept, the definition of the OSTR
task is introduced, followed by a discussion on its relationship with existing text recognition tasks, e. g. , conventional
close-set text recognition task and the zero-shot text recognition task. Its implementation-wise, common text recognition
frameworks are first introduced. For implementation, it can be recognized as derivations of such frameworks, where the
derivation is based on the three key scientific problems as following: new category spotting, incremental recognition of
novel classes, and linguistic bias robustness. Specifically, the new category spotting problem refers to rejecting samples
that come from an absent class of a given label set. Slightly different from the generic open-set text recognition task, the
given label-set is challenged in related to the training data straightfoward. Incremental recognition refers to new categories
recognition in terms of the non-retrained side information of the corresponding categories. The definition is slightly different
from the common zero-shot learning definition, it can be excluded some generative adversarial network (GAN)-based trans-
ductive approaches. The linguistic bias robustness holds its original definition beyond more stressed unseen characters. For
each scientific problem, its solution can be covered in text recognition and other modeling-similar related fields. The evalua-
tion is carried out and it can mainly cover the datasets and protocols used in the OSTR task and its contexts as listed : 1) mul-
tiple protocols based public available datasets, 2) commonly used metric to measure model performance, and 3) several of
popular protocols, typical methods, and the performance. Here, a protocol refers to the compositions of training sets, test-
ing sets, and evaluation metrics. For summary, the comparative analysis of the growth and technical preference are demon-
strated. Finally, the potnetialss of the trends and future research directions are predicted further.
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BEE N T REHOAR R e BRI 2 1
FHTEAS AU, g NATTHE 16 A = S T A A A
SR, BUA W58 AR R 280 DL A R (close-
set assumption) 4 A4 , BB I A b i BE R T A
FRMENN G rh 2 N B o B ARAE R 50 ik 6

T AR T ARG R CR (A 5257 45,2021) 5
T8 5 22 JT RO 858 1 L 92 ] (e N 25 3l i 12
W B 72 R SO R A5 ) e IR S S g
1/ QeSS 1| R R PN 2 A €55 o' = VA B E I R T4 € 5T
FOME 250 A Wi B, 4% 48 B PH A U0 5 1 AN BE
X, B Rl R ) 1 AR RO B AR R B
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(transfer learning ) (Shao & 2015; Weiss Z£,2016) 50
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W&, Xih, JiE0E, #HE, XK, BREM
FFRE L FIRA B AR

1% [ & W (domain adaptation) (Patel 2% ,2015) . E+E
AR 2% 2] (zero-shot learning) (Fu 45 ,2018) Fll/> A 2=
>J (few-shot learning) (Bertinetto 55 , 20163 Snell %,
2017; Chen 5§ ,2019) S5 AR | I R IF A AR A
55 HIBESE , H Rl 2888 BUIIINZR AR h B2 L3k
SR CHY [, BEFE I A R B PR W6
UEAE R, TR A TR % A B R B = TR 454k
PR EZ—

SCFPUINE AP U 5 A TR R b — A
AR5 5 1], HARDCHOR & T i T 30R 5 B Ak
MAE B R AVE BE R &5 0w . AT, FISC
F 5 75 7% (Borisyuk % , 2018 Baek 45 , 2019; Shi
45 .2019; Wang %5 ,2020b ) € 2875 £ A1 £ 59 PR BE I 3%
TS TAREF RO o SRITTE SE PR B b, KA
SN TR 2 TP ISR (Zhou , 2022) o Bl , 75 ¥
2% BRI S UM 55, SCAR AT b B A et
7 INER ST emoji TAFAE s 1R H RS FUINE S5
BEZZ T FEREAN K A B, 8 UL S AT
S PRI, e Aob LS SEHT AT FRT SO, AR
) 55 30 RO AR B 5 0 T Il A — >
PRl

BARRUE, FETF R SR e S h, Bk 2
KT ) B P AR SO U Y U7 125 (Borisyuk 45, 2018
Shi %, 2019; Wang % , 2020b) = % 1 I LA F 3 4
[R] 5

DB SCFRBIr ks R . Y SOA
HOAETE B A I, 33X 2605 e ANE TE vk 3230 & R
5, 2R AT E R MR ) LA 24 vh L
A BFAF . AESERR N 7 S, BT X 07 0 S
TR R G Tk Eah i R W74, BRI P T
PUNG SRR BT  RGEA AT ALY 558
AR, TERBIRYSE BT ARG A IR I R 25
SR o X PISIRY BT A A B T SO R BR ] 1S
PUNRGERI N5 . TETF TS T /9 B HI 37 5%
Chnty 8 SO U)oy, 24 SO 53 T RE A R8T 7
FEIS, P 85 SR RS SCAS U 5 SR AT NG
1E o RN EEE XS B AT AT B, B S A e IR A
P FAT

2) = A A SO O 2 TE R ELHEEE R AT
B, 3 677 V0 K R b A SR IR
OHEAT L, BOR 2t o 888 AT A4 4026
AR GACEFE R ) — AR ROk . 7EAL

BB SCF R BIATE 55 B, 33 2 07 vk i AR SR H
BRI (S5 4 BT A B WS ) A0 28 0 B DI 2t
AT 25 ) 1 T3 2R AL 3 BT A BT N A A R
MR FEFF RS | A 48 B P A SO 1RO i
1 T A R B R AR N T i AR )1 A

3) B SCF UM I AR A R Y LR S
TR o TEFFROREE T, TR SO R SCEE IR
B2 RN, R I I A RN R4 1 S R AR AR AR
T2E o FEVIZRET , BUA J7 k30 e s T I gk
T fE B o ETFOREE T, X 265 B nT g & xR
77 AR R (Wan 55 ,2020) o 24 SCAR P76 8T
FREE, PR R RS T AN E I UFER,
XU EE S EAT AL E” B AR R U S I 2
e LA AT

UEARE XA 1ASRSS 3AN IR A o8 TAER D,
WFoE s EERETE 20, [, KER 5 i it
FIAEER TEREARSCFRIN . FHEACFEN
ST AT LA W2, — 205 R R A A B
e F R B FAF (Wang %, 2019; Zhang %5 , 2020b;
Chen %% ,2021b) 8% #% {i] (Chanda % , 2018, 2021 ; Rai
85,2021) , FFEE TR RN LI FA RG], T
TR R A A L TR o L R B A
TREFENBETE TS . R TS
25 B9 P05 VE R (Qi %5, 20183 Ao %5, 2019 ; Zhang %5,
2020a; Souibgui 55,2022 ) , B FAF bR R g tis Ry
Ay BAEE , I o DT B R R S PR A A9 IR
JRUE KT IE AN A2 20T 5 W BRI H 2 5
SRR MELAY R B LA K E AR W S
FPUUES .

BEAR, B /b 8 7 ¥ (Zhang 55 , 2020a; Zhang 55
2020b; Huang %5 ,2021) 4b, iR R ZHEHEA LT
PN EAS B AT IR BIRE 1, Tovk A B 42 0%
BUINAE 55 AT T, A AR R ] 1 3k 6 7 vk 1 55
PE (Baek 55 ,2019) o [A] i, 3 87 3 N B fiff D Ik
IRBE T SCFE PN B 1A [ R RAL )R] )
B/ 8T ST BIFE IR AE 1 (Fei Al Liu, 2016 ; Geng 55,
2021).

BEXE LR IR, Lin 55 A (2023 ) 45 H FF e SCF
PO A IE AL E X, B X B SO 1 Ak HE 90 4 46
PRSI FRE ) o HARR UG, FE AR ) AR AE S B
FH PP b e BB I R A A BT A 5 TR
A 7 DU Bl FH P 3l 3k AS F T I A A 1) Oy =, PR
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PR RO R B & BB AT . 45 A LR Wi FhaE
7, Lin 58 AN (2023 ) 48 7 —FfnT Bl Ak i) S
PUNRGE B Z R GIE b SR FF i SCF 1
RO, I T PRI I AR SR R G R AL
G Iy i

1 FFE&EIR7]

1.1 EX

1 EARA R IF TR AR B R B AR 7 VT,
ST TR TUINTE 55 10 Lo i T XA ]
KAVFYAEA , Naylor (2010 ) H3 5 2 75 1T F0KE I 8 %
PEAER 8B W—E F17” (known-known classes,
KKC) . “ & 1 — K F1 7 (known-unknown classes,
KUC) . “ARKH—E A" (unknown-known classes, UKC)
F RN — AR HN” (unknown- unknown Classes, UUC)
45,

BT X F A 43, Scheirer 55 A (2013) 45 H T il 52
PUIME 55 15 S FEM AR th AP FE U B vh R DL i
18T 25 5 (UUC) , J7 5 BE 2 0E 8 43 28 DL 3 1 2 )
(KKC) , XA 3 AL #1325 5] (UUC) o Geng %6 A
(2021) fE e 2Rl |, 2 — 22 W KKC, KUC, UKC,
UUC 38 X, I8 FF AR R SIME 55 5 3 A A2 U AT
55 D REARGIAE 55 DL SRR AR PRITE 55 k1T
XFEE

Zhang %5 A (2020¢) XF TP AR EE T (1 & FE iR
SR BEAT B4, 48 AL G P UN 7 v R 2 38906
HJ A A5 1% (close-set assumption ) ( B3 4 rh
L B AT BTN GREE b X R B TR AR
B E iU U 0 TAR R AL Ge L a2 > 3 MR
VI F01 2 53 1 5% e ot DA R Al 5 9 it <7 ) 3 A A1
BRI B R 3 K2 Ho, PR U FIZE
TG 2] i T O A A R AR ), AR AR
Il INFE A Bk =2 1) 1 1 T T S i R A A 15 Fy ) it
TN AR Y £ T 3 T ik B [ i

FE5 L, Zhang 55 A (2020c) 44t —Fift -2 51
34 H- 2% 2] (class-incremental learning) F8) 3 A A =
PR . IR 3B B, DI 2 20,
TR AR NS IR A A ZZ PR XA 5 2) 5% A 12
APEAT N T SAL AR 5 3) 48 B Elcds Ao s =00t
BT GEAT 28 50 48 ik 2 2T, SR I H) BRI i AR 20
Gz WX N AR A A TR IR BRI

1.2 FFERIRFFEAR

UEAEA , T i AR AU 8 20 A 5 U3 45
BB 2 — o TEPE S B, B 1 T T
ERBEAH R AR K AT 43 Ry F0 5 125 (diserimina-
tive methods ) Fl17 £ 3, /57 ( generative methods ) Bk
Je o AEAEVPUR BI85 >R F 23 A A6 Cout-of-
distribution detection) #% J5 ¥ .
1201 B0 =05 2 i I i AR A O AR

TETREE 27 2 BRI BLZ A1, R ZHCH ) I 4
JELME G g S B, i S 45 1) 5 AL (support vee-
tor machines, SVM) (Scheirer % , 2014 ; Scherreik #1
Rigling, 2016) . f it 48 4 2% %% (nearest neighbors )
(Bendale 11 Boult, 2015 ; Mendes Jinior 45,2017 ) Fil i
Bii 22718 (sparse representation ) (Zhang F1 Patel , 2017)
SRR LAY T R BIF AR B R  riE , iX
FT7 R TR AT S Pk

WA TR I 27 > R R PR e | ik TR S o7 )
(10 531 7577 (Chen 4§ , 20205 Shu %5 , 2020 ; Yoshihashi
5 ,2019) A BRI AR AR BT 55 A L S 4 Y
B . Yoshihashi 55 A (2019) $ Hy 1 —Fif I ) FF- i
&R w3 —E M % ) B L CROSR
(classification-reconstruction learning algorithm for
open set recognition) , F1| F V& 75 K n #E 4T H A4, I BB
e AR AU HE CF 2 20 B AR T, B FE A R
K25 . Chen %5 A (2020) £ 1 H 46 7 2% ST HE 4L
B A AR RS N 28 0 6T N R 2 A s T I v A AR
ZOP i BURR: SN NS R DS W E R i D e
~J B B0 5K 2 RAS ) R S T O AT R oy 1S
C 120 AR A 250 . Shu 55 A (2020 ) K J5 A 2
A GIATF AR UNATE 55 b, i o [ 2 o) JpU Rl 3R
N FI R A iR 5 TR R A B A5 3 B HL XA M Y
FEAE, O 2k R AR RN AR 2 R] A R R e o A
RAZE]
1.2.2 T A A0k BT AR AR U BoR

PR AONERZ BRI T RE ¥ Ik . 178
SR ZAEAS, 7 Az 2005 2 0] 73 o BT S 43 1Y
T2 (Ge %5 ,2017; Yuss,2017; Neal 5 ,2018) FIHE T
JESL 4 (Geng Fil Chen, 2022) (71

BE TS 1 7 AR 25 vk ) A RN R
%% (generative adversarial network, GAN) = i%, K I
FERIREAS, DTS B AR AL 27 2] B I 51 (KKC) Fl
RFZEH(VUC) Z[E B H . Ge FE N (2017) $ i
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G-OpenMax (generative openmax ) 5 75 , ] F &5 4 4=
JEXHATE I 28 A R IR AR A o Yu 58 A (2017) 2
P T T ) O 5 A R ) 1 X B A AR A HE 2
(adversarial sample generation, ASG) .

BT AR S2 B 1Y T B K 2 5& T Dirichlet i #2 o
Dirichlet i #2 AN i FERHI ZRAEAS , T DAAE RO 722
Pk S B & AR fiH: AR B R A AR 2R
st . B M52 Dirichlet 34 #2 , Geng 1 Chen
(2022) 48 Hi 2 F AP 197 % CD-OSR (collective
decision-based open set recognition model) . % J7 ¥
AN L e SCEIELRY 7 FOR X 70 B RIS FIR A
.

1.2.3 o AsMEE A

3T B 22 ST B SRR TR 2R S A TR
R R XS PR AR 0 SRl i, I i S5 5K
WUIAT: 55 225K J7 15 BB 8 X T 3% 28 R AR A A7
I

TEXFEOLT , PR ARUINE 55 5 — 261
AR 5547 56, o3 A Sh A L 5 4G I (anomaly
detection) 25 HERE I Coutlier detection ) FIHT A4 A5 N
(novelty detection) %, Yang % A (2021) 421 17 X
I3 A3 AN KL ( generalized out-of-distribution detection)
gL —HELR P —REZR T X BIRME S HEAT T XS L
US4,

2 FHEXFIRINES

2.1 EX

N T IRIT TSR T, SCF U X 547
S BRI AT AT K, Lin 55 N (2023) %I
A TR (open-set text recognition, OSTR) #E47 T
T A E S, FA S AN 1R o AT 55 B R AR
RIREASAT Rt U3 2 745 U ZRAE DL ad 5954,
AR B AR T ELRERS R BT AT
CNZRAER WAt 9745, an s 1 g 2 7)), Jf HLAES
T AN F BT YIS ) 7 bR R AR SR ) 2 R
AT 4T

N T g PR SCF R B IE Sk E X, B
i ZO B AT FE T AT AT W A B E o X
B C HEAT R, DL ES 3 P AP S Bk
UL, ICGRTFATE C, T YRR p L BLAY 7
FHEEG, KT R C o8 B A TR AS vt B

TRHES, THEC,=C,UC o TfceC,
DAAR e 02 75 Do Ao 75 4 (Ll B A5 2 20 o dn 181 1 fe
TN A5, B CEVNEE N (seen in-set character,
SIC) , “ELHI4E AP (seen out-of-set character, SOC) ,
“Hr—HE N (novel in-set character, NIC) Fl1“ i —%
AR (novel out-of-set character, NOC) . 455 F RIS 1
AR (S B N) AR X AT 2 BT 45 4
Co.o T BB Wit o WER— DA
ETEREADNGREA D W e e €, FRN T H"HY
FAT I ¢ ¢ €, BB FA5

e | HEBh | #R1E

BR
sic |2 |F& |iE%
NC | E|B R
! soc |2 |X& IR
-------------- e e L i B
Crain: {SIC,50C} : D

L Clest (sic,nicy: (O

Ly

il A .
i N | \ Ciese 1{SOCNOG = [D]
Girel 27 T2 TR
| Conventional s «u — ‘U”%ﬁ "
Open set text recognition task _.1/IJ\ﬁ|J - ;H'El/\

1 PSRN S R K

Fig. 1  Sketch map of the open set text recognition task

455 A 2R (TE O) 3 iR X A AR 7]
R SR AL B B . IRYE 2 AR AR Bl (5 B
(Pourpanah 55 ,2022) , A] LUK FAF4E €, 053K
PR T4 CE M Cre TG BT T8
A FARF R GERERGR , AN A5 Ay 81 5
FFPRAEIE R . C MR AT 4E CL B AR D
A R P PR AR B A B R I AR C ok
M FAF ARG B o WER— AR 2RI B
FELWFRZ AT RN BN F4F (ce CL)  RZ
R AN TR (ceCl) o XHM CET RN
Cl.. BAVTREGUNENTFAE PRI AT AT
P AESERR R, P o] LAGE 2 s i sk R B il By
F R R AT e i o R NSRS TAT

gi Lk, JF A SCE R BT 45 BEOR AL RE v]
PITRUAIEL HTSCF (SIC) , XRB A% b B 37 SC 7 (NIC.,
NOC) o FFRUAR SCF BT 55 i A h SC7 B «
(HN R SCFARE ¢ ) FUE— 45 7 74746 C L i i
RTRFRES yo WCET, FF B SCF R R B ATE =X
fhe U] Rk H

y = f(x,C) (1)
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Korp,x AR, C ARG BN FRE .y =
(Yoo ***s Yo 2o0s v, ) AT FAF S o X T HRAF
R BINES SR y, e C, W EMG 715 7E ¢ B, )
RISl DO PR U A e vt ol T e B
R B
9’1* J”z eC
yl_f(x)_ -] ,ﬁ\:ﬁﬁ (2)

FESZBR R, I A4 C, 3 R il B s
T T TR A AT X e A R I R AR
L3k B “E 4% (SIC) AT 3 4 5% vl #8919 2435 (NIC)
A & R AT B A A7 (NOC) o IR L, Lin 458 A
(2023) % E M B4 A7 T R S A il ik C,, HiA
RFTFRFEGEABAA C o BIEME, 20 (2)
C=C,.

BEAR, FHP AT LAAR B A B | 38 7 SR R 4
BCho BRI, SCT R B R G AR R A R
B AT, Tk TUE B e B AT R e
A5, R T T A 8 -4 B BT )R T NOC, AR Y
s AT)E , e LIGE b A T TR A AR AR
KR R FAF O o SR AR B E B r = ¢l
R X S A K e AT AR B NIC, [ A
AT DL 2o B 27 L 7 4 B 45 B =X, el A Y
BT8R X S AT S B AE I T A
AbBR L IZERAE S AR R SIC AT NIC # 4k A soc
FINOC,

2.2 S5HMxFIRFESHIXEE

Liu 55 A (2023) il 38 T i 8 SCF U 55 5
oAt S PR AT 55 19 I, HLAR XS e an 28 1 s o
ATLVE 1) 507E B A ST (SIC) 1 B P 4 S0
PUAMTE 55 (Baek 45, 2019) # LE , FF 04 SCF IR BIAT:

FARERC,, CC,,,, MRV A7l 2R gk
A BB H AT (NIC.NOC) o 2) FREASCFRBIE
%5 (Zhang 5% ,2020b; Huang 55 ,2021) A PS4 SC
FIRHULSS I —FHRIE O, B 2 €, N € = D
MC, = Do FRAFAFRGE S5 W BT A SC7HR
BB BN 1 — D IERRR A IIE . Z R TR
R ZEEA (NIC) BEAT P o K55 S Bl A AS
E WL BIREAS (SIC) — i PR B A9 07 AR 1 L
AP 3) TP SCFIRBIE 55 4K T RS0
PUIXS 2 HISCF (SIC) BTN EER , LA R B EA SCF
PRI 74 (SIC) A TE B ZER o

5 HABAT 55 A1 LE , T AR SO U 55 A A 5 |
AXIRFITFAF ¢ e Co BRI S5, AT K BRI i
HRRBI AT OO LT A SO U A 26 1Tl .
R T BB A, B BB PR
JE FUH P A EERLHT 545 s R, P AN T AR
PUREAS B UCE 747 s e, FH P SR L B 5 8, R0
RN C, (R BAT U 7 75 1 g
[l , SER DI RE L T LU T 5230 e A7 Ll , DA fin i
(i B IF e b B N S DI I R 1 ER T2V a
A IR, PR 3 8 38 A AT EA T RN . R ICEE SC
FYUIMESS v, o T8 747 09 1 B S B0l ZR e
8 bR SO SORTER 5 BB I AT il 6 50
FYPUIME 55 Ba X ZOR BRI Zr e A )
SR R 25 AT R p pe e

SRR, TR ST IRINAE 55 1T LA 02
B P A SCFPNAE 55 /N SO IAE 55 T E
FEAR SR BME 55 O .l TP AR SR )
AR g R, TR I R 22 B AT T A S0 3R )
FR T8 B AR S P T B AT A S U AE SR AT
V.

F1 FHEXFIRMNEHMXFIRAESHXE

Table 1 Association between open set character recognition with other character recognition tasks

155

WA SIC SOC NIC NOC jra=1

P AE SCFIRN (Borisyuk 25,2018 Baek 25,2019 ;3 Shi 47 ,2019; Wang 25 ,2020b)  #1d) 1% - - -

FTAREAR S FHG (Ao % ,2019;Wang9f'f~ ,2019; Cao %% ,2020)

FFI A SCFRU (Lin %, 2023)

WA R
FHO- - Hu - CJK
) U R RS FE B R

iR AN AN TR = N RS 2 TS SR
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B&E, Xm, FHiRls, HH, XK, RER
FFRE L FIRA B AR

3 BRXFIRHIESR

FF TSR SCF N SR DGR T AR 2R T
JECHAEE T B 3B [l RIAR AIREAS A B
BTSN SCE B 2E . RS A BRI A
JEAR TP IR T BRI b & A RN AR REAS
(VA Fe B ) IR A 7 20k B8 S48 2 61
IHE ST (Huang % ,2019) s BRI 2 AR B g A
PRI AR EA 2 BRI RIS DL T
HACH U Bh {75 R B BEREASRE B A B 28 AT
PUIRIBE T (Wang 5 ,2018) 5 | F 3CfF B2 /24851
SRR ZRA5 B 1 5 R HA BOR IiE

SR ZE X BR IR T B SCF IR 7 x5 18
Z HAEEME(Wan %5,2020) . BT X e n) 1R
T SCF U AR AT TRIRE, A SO AH DG [R]BEEIAR B
5 TR HAD SE PR AT 55 v H

FE ELARA 28 FF O SC7- RT3 () 5% e ) R A,
fif DR TT A, AR SCAEXT SCFE P UNMESL AT g . B
I3 90 SC 7 TR ) AE 4 i 2 B 2 o 0 2% (pre-
dictor) X i A G (R B S B 21755 5%, 15 21 1l
MSCAGE SR . $2 IO 2% 19 05 B AL BN B, SO 1R
SIHEZR 3= %75 g B m] UM 5L TR IR I 4R B 75 )7
FR N TR 2 I A 0 A T SR 3 RS AL
SCF R AR A AR A 3 28 SO TR SR A R R R
E 27N o

Side-information

Labels (C) Seen | Novel l:>
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—

Representation prototypes (P)
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S Siesel Endaill| <
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Fig. 2 Main framework for text recognition technology

3.1 B

Z BEARIF TR Z N0 R K T ) 3 ]
(0 5 s SO TR I 55 5 Ok kT AR 1 ) DL i
(word spotting) [ 2wl — > 22 25 51 43 25 (multi-class
recognition ) [, 33X 28y i X A G S ARk 7
fiE, IR IZ RN 5% SO

TE B SCF R B E %5 h, Manmatha 46 A
(1996) #& Hi iR PE AL (word spotting) J77 5, X 7 s F-Hi
SCRY AR [R] 6 18] SCAS AR #E AT K K . Wang Fl
Belongie (2010 ) ¥ 1] VTG it 4 AR 1 FH T H 28 37 5% S04
P, 7E Google 1) 5% SUAR (street view text, SVT)

BHEAE I 2R BIRG B AL g SO U AR R R
T 16% ., 1iF B 1] VT FEHE A v DL FH T 58 24795 5 )
H R SCAR IR . Almazéan %5 A (2014 ) 6512 51 Fl
Ve AT 55 it % A F5 30T 408 [ L, e P i) RS RD SCAR
5 R A B — AN L ) 23 ) sl R EG A R
FE T FRIR A — B A G ARIE R A HR R L 1A
IR BAR i A5 IR 22 ST MRS &, SESCA
BRI, Jaderberg 5 A (2016) ¥ 3CF iR E X —
A2 I 53 2 ) 1, o FH VR A R 448 0 246 T ) S
A EMGF 45 7 51 F 5656 & (bigram) , I8 3
DRI IR SCA RN S5 5
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TEFF TG T B SCAH BT 55, Chanda %5 A
(2018) FI AFREA 2 G2, i e Iy 52 -5 SO 8K
A TP R SR SO TR 1 [ T, ) P R B 2 > HE
ZRPE IS BE 1 5 A R ARAE , 100 A 5E LT 5
S g R, B 7 LR RO o RIS BT X I
SCAYSCF PN, Rai 58 A (2021) J T8 U RFAE T 0
LR IR P, 42 R A B8 Pho(SC) (pyramidal
histogram of shapes and characters ) Net, 5 8 X % #f
AF 5 B ] . Chanda 55 A (2021) 5 F % [ ¢
AETI 13 A4S FEATE R/ e 14, I L FH A
HEZR S BEXS 5 d Iz SCF B3R5

H R TR TR 7 0 R SCAS AR L Ry —
PR EE A5 7 5, BRI IX 26 07 vk RS R AN 5 5 B
ELUA B i JCH P e LR i) B A g 3] o BT
ol Jay BRAE L AT 58 T DG 13 45 T 455 P 91 i U1
V2, BIEE T RRAE U 42 B 45 e 91 U AT T AR 28 1
E SRSVl
3.2 ETHEPEEMNFHFINRZA

BETARIEVALE BT A5 e SR 5 v B STl v
MR P B A R AT 3 3 R A A5 BB AT
BLAPRFAE RS , HUOW RS 45 20 EA T S Tt
IR B T A TN 235 SR VA 5T A5 B 55 e 91 1 9
LR S X RTINS BT I ) Ak 22D B
T 25 5 X P45 FRAE JE AT 29 (Li 55, 20205 Zhang
4,2020b) .

Fi AR HELS , e TRREIE AR B9 775 3 51 1E0
J7 10 AR 4324 A ASTER (attentional scene text rec-
ognizer) (Shi % ,2019) 24 £ 3 (1) B A7 fifk B HE 22 1 LA
ABINet (autonomous, bidirectional and iterative lan-
guage modeling network ) (Fang 5% , 2021) it 3% 44 IF:
TT AR THELE
3.2.1 TS

HI T SCAE AT HR T 81, Rt — kb 3R AL v
S TG G PP o A S A AT A0S T, I 0 25
IO RS, DT A 3 SCAS TN 285 58 o B %A FE U E
AR SCA Y SCFRINAT: 55, Shi 55 A (2019) £ 4 1
ASTER W%, ASTER P45 i — >4 1F 9 £ Fl—A>
U 90 28 20 ok, A5 1 I 2% 19 335 7 b %o g A PR P Y
SCARHATREIE , SR 5 KT I 0 SCAS R S A B —
AT AL 09 e SRR e U 4 B g
A I SRR DI, P00 21 1 A, 3 S 2 R A
ARLE W (end of sentence, EoS) A 1k . ASTER 7£ A

FLMEAR SCABAE A T HAT B R I PERE

R T DR BR A 25 ) 2% (recurrent neural net-
work , RNN) Il 2l 2 508 DA K 2 & B IRZ R
2R A, Sheng 55 A (2019) 32 —Fh AR IR FF—
7 5 2] 1y 51 SC -0 8 (no-recurrence sequence-to-
sequence text recognition, NRTR) , i J] 52 ¥4 %) Trans-
former 45 4 Xt iy A SR T bt , IF 1 HH G 65 5 AIE
VAT e 0N 45 R0 24 i A4 24T B . NRTR Y1125
AT PESE o, AR B AR

T2 BUA TF A SCF R 5 J5 2, Zhang 55 A
(2020b) 7873 FI FH DU [ A7 1 )2 A A — DU
SRR R — ST AR . e, DL A D T A
DA 90 X i) 28 1 (1] 25 (] 25 A VR S AR S i, DR 45
B TE T B B4 2 g Do) 245 S BRGE Hp SCSCAR B 3 A 7
Bk,
3.2.2 JfATRs

H T ER AT A A 5 e U 500 B A4 BT LA
BTG . WFIEE PR AT R SR, o S A
(EPURE

Fang 55 A (2021) 35 H A1 5| A 5 HAH [
SRS 57 SCASR N 5 6 BA e =il 5 8L ] R AR
FEIRHN T WA A S BRBE , B T8 A2 T S AR R Y
REJD, LA S T —A~ B 3 U FE AR H AR 5
SCAPA B ABINet, ABINet fRLSEAR I Hh 31 ]
NN RE WAL B\ N0 A Rz U E VA R WAL
e BT AR 2R USRI AT = P AR AR

BEXEET A AR 1 B 5B o R
6 FF L, Wang %5 N (2020b) $2 H T f# A vE 2
J1 M4 (decoupled attention network , DAN) . %% 4
F BRI R A A BN SR R A T A A 19 S
ARG G 1 Forh, B S5 AR 4 2 B 25 1Y
i H AT AR X 5F , SCAS A At 45 1 o 35 £ P AR
LR R PR X A P AT R A T DA 0, mT LA S
Qe =WAPOE I}

Yu 55 A (2020) A BEUA 37 5 SCAR AL 22
Je R RNN S5F 00 T AR AT A i, fifp Ao 7 afl
PAIRAT , BRI T H5 805, R AL R 5 0] 3 — (5 5
oA wtE i, Hoxs 1 JC T UE B UL S iR
YA B LHRE . 4t T SRN (semantic reason-
ing network ) %X 4% , % 2% i >k H| GSRM (global seman-
tic reasoning module ) B S I 42 5y 18 SUAF B0 £
FEATAERE , NI R S0 UF BT 78004240
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Baek % A (2019) 1A Ky 411 1R 2 37 5t SCAR G
BRI AE DY I B FH AN ] 9 1 2 A a4 | 7 Sk
WD — DT AR . PR T — A3
WIS —HERL, X AT AT RT3 5%, A 350K
P Es R S R ZRAE AR BOE T, AR
P R I A A 5 SR T 53 7 %I ARG AR 1 g
BT -

TE T SCFRAAE 55, Liu 55 A (2022a,
2023) K HIFFATARADHESL . 3k 6773k B SR I =
TILHE RLEEAD T4 IR RIBURFIE R R o AR5, Jd i
SRRV BE 1 07 30, X AP AT AT 70 2
SR SR VAT R SCAS T 25 2R
3.3 ETFHRERENFHREIHRZ

SRR AE T VR AN R] , b5 48 VA O 1k S R A
AT 328 AR IA R AE 3 28 4 R b AT IR 4, E I A5 31 i
LR EE R

Shi &5 A (2017a) #&H 1 — 307 Ui i 3 iy 1|
2 F A CRNN (convolutional recurrent neural net-
work ) , BERFAESE IR 7 91 ORI % St it FREEA TR
By ASCARAT BAG, BON SR FR 81 o RN A5 4y
K R 0 — AR 2600 R, BB AL PRAT B
A Rl AR 32 PR TAT AR T SR ia) g, 7
PRSI P H B AR 5 0 52 T o

Borisyuk 55 A (2018) 42 H — A4~ KA FZ 11 SC
A HEWURN SR ) 7 15 Rosettas Rosetta 51 24 Hif
TV SCF UM R G , 73 R SCAS G I A SCAR IR
S PR o SCASKS IS 73 K ] Faster-RCNN R
o I TG A B SCAS A X3, SCAR TR 43R FH 4
IR AF UL REAS I 21 A4 SCARAT RIS 5% 578
SCARWNE . A, Borisyuk 55 A (2018) 25 8 T Tk
G SCF R B ar % M BE FIBCR BEAT I, X 58
J MR 1 SO IS5 SIS H M E

B AN LU R SCAS 1 S U3 AT 55, Cheng
A5 N (2018) $i2 H — Bl 22 37 (19 37U 7 I AON (arbi-
trary orientation network ) , ¥ SCA I [0] 73 4 N 22 B A
(left to right) . A4 2 2 (right to left) .M 2] I (bot-
tom to top) FT M [ (top to bottom) 4 77 [n], B 5E
X 3 4 AN T7 18] 43 ) e U AT e 9 AR AR R [ 6
BE IS A 44 5 SR AE AR AT 20 5 T i
LR FAEFH , 5 Ja i A A T L A it %
15 3 fe 2 SR TN 245

I HIR Z 8 TSN N 50 307 R R — A 14k

Je 50 S50 ) R, AL PR b i SCAS S B b 3 A AR
24z (a], JEEON b B R SO R AR R 4R A 1 4B ]
ek 24 AR B MG ABANEF o Liao 5 A
(2019) M\ 2 4 £y 2 2F 4b B 37 5o SCAR P B2 1 T
TR S 2B M B (character attention fully convo-
lutional network, CA-FCN) , I TR 514 [RDE 45 19 SC
A s OSCFRNE FIE o HI 2 52 B, f it
TEER AT R Tl A S A A AR e
CA-FCN fiE [ i PR 531 SCAS - F0 A 545 19 o2 2
A0 UL U LA KL DU SCAS B ffe A 1 T RE Ik B AR B Y
ROR

4 FHEXFIRAFEKR

Tl SO AR e A A SR T I B 2
SIHUGE G PR . BT S i T R S A
S IFI 09 F4F CHL A emoji F4F) o 336 265725 51
FIAT 3AEERE, DR Z AN 32 80 & K
A UL B A, IR R Oy = GE A P iR
SR B HE A C 0 0 S, BRI HTRE AR & 3]
12 7] 0[] s 2 B DR ST 55 (Scheirer 55, 2013 ) 1H]
Il i F B2 — . 2)TE R4 )5 SR N i
Al T P R, B IR S AR, BB 2
SR [ R 2% ) R[] S /B AR v R R AR
TR TR R F 2 NS (Pourpanah 55 ,2022) . 3) FFil
WEET  PEREB AT OB SCF R I, SCR N 21
F AT, YNGR TEREE 7 A i 2 , 2 1T 5 )
PUBLAE (Wan 25,2020) , Bl | F SCA5 B 22 0] 51
ARATE ST F 3 34 A R A B A TR
4.1 REHEAZIFEAR

FE YT 55 76 SCF BT 55 i AR AR 232 1
I, BRI SRAL TR A0 B B (Lin 55 ,2023) o %[0 R
ARSI JE TR AR K AT S5, AR RN
ST 55 A 58 v B A — W 5% LAtk (Fei A1 Liu, 2016;
Zhang &5 2021 ;Bao 4§, 2022; Ding &5 2022 ; Han %,
2022; Huang %5 ,2022b) . 1% AT 55 11 Iifs 4 A4~ 5K 8 Bk
45, B ] A A 60 S 0 R An e A1) F L R 2 B B e
FEVN R BRI
40101 RAZE G A

A I B () F B, R ] DAy S
Ho —RERITEIREARIISIE R 43 I A5 —A
%5 782 1] (Zhang Al Ding, 2021 ; Gupta %5 , 2022 ; Han
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%, 2022; Huang %5 , 2022b) . H: ", Zhang 1 Ding
(2021) i FH—> 1T Y 25 ) 28 rpors o AR AR S0 28001
Han % A (2022) 4% i} CFL( contrastive feature learner)
BEH L LK A AR IE AR 200 3 B B AR 20 2 T
(R R Ly, IR RSB 22 P X120 R AL . Huang
A5 N (2022b ) 48 35 R M A A 2 o AR s D
i 1 Negative Generator &L 45 Fr A E HIZE 50, 75 321 R
MBI . I3 —2 T (DudF,2022; Liu %,
2023) AR HE A LA 5 A7 0 2800 A0 FR (LR B2
TTHIE . XN AR ISR LA R R T
[l —AN2E 5. [RIA, AR A B AN A
DAL 5 AN I A T 28 0 B 35 . Du 45 A (2022)
FEAR TN ) o3 SR A B N TE T A 2800 1Y
BI51 00 A, i T B AR A B B, B0 A S 2
A B T ME 2R 25 ARG . Liu 28 A (2023) W] — > Af
WM SEAE AR MBI EFE AL T AT
FE BE AR

DL PRSI AT LA R 0 X Rl R TR
Jike oS0y vk N ik oA A s i i) 5 A TR
FERN KB, BN, Ding 45 A (2022) X B AR =ik
AR BRBURRE S5 R M, F S DA AR i 22 , 2R
JE A AR FIWT R 5 8 TR e .
4.1.2  RINZEHEAL

X TR 2 T A AL, — 28 Ty vk i ) A A A
KA A& F RSB A AR R 0™ A2 5K
BT AR )71 o Scheirer 25 A (2013) . Ge %5 A
(2017) . Zhang 1 Ding (2021 ) #f 2 fii i A= 5l % 470 ™
28 SR R FNEEAS . Zhou %5 A (2021) I3 i % E2
HIREAR FEATIR A (mix-up) A 7 2015 21 & H11 28 19 45
ik % i i 1R A A 2 B FEAS 1 vh (] 2 R AR AR
R ASREAR (1 v [B] 2 REAE , o T AR O B I 45 1)
=S5 L1

73 — 257 ¥ (Huang 4§ , 2022b; Liu % , 2022a,
2023 )38 ab 0 2 S A TR0 o0 1 7 ORI )
Liu 5% A (2023) #i4f BN LYK (batch) B RE A bR 2
& SEE IR B o Ay S B3 B 11 B NS By P TR U A
batch Y RN BB OGRS ) ) A
FE/NT I AR 0 B AR B, O i T A ET R 5 25 .
R, BT A2 AR 2 R A A 2 512k
St VAAS 25 BRS04 IE B AR S HE o) R NS B A
JE2Z RN . Han %8 A (2022) Fl Zhou %5 A (2021)
() 75 15 AT LA MO Sl 2830 A3 i i o 155 0, BT A

PEARVEATHERR IE AR AR 25 1 R 4

b A — 2575 1 (Joseph %5, 20215 Du %, 2022;
Gupta 55,2022 )i i AR 9 77 =, 1B & BRI 2
AP FEATAR R S H AR AR DX, b AR
FARFNE . FEF Ak (Du %, 2022) X S X sk
WA AT 5. Gupta %5 A (2022) 2 Bl 2kl 72 o i
5K B R BAE AR AR S R R0 2 0, 3% HC RPN
(region proposal network ) Tl /Y 75 5 28 v B (5 B A
A (k = DBEEVE AR FSAEA

HAAERER I, iR 320 R I AN HEfth, B[R] —
A TAE AT B 3 AN [A] 28 5 3k 19 28 A
(Zhou %% ,2021) .
4.2 FHEFRHEA

FEFAEASCF R I AR SCF R AN S5,
KR53 BUAT J7 1R FE U B 1 45 43 A8 1 0
3, TSR FREA B U o B LA A% B 5
BUAb 1 B0y 2 SR AR AL BB 2K I, Oy U5 Nk
A BB RS 2 S AT 55 TP i KA 43 T R
0 B b BT I ICA T X 5] e BT 28 i) g Ak 2
T2, X B2 T D43 o BE T R R T i DT
[N
4.2.1 FEFEERITE

HTRMEM S ZFITRIE A TEEARES . I
b JEAYE A FE T 250 1 A R AE X SRR AE
Ze it bR A B 2 5 1 R AT — o e Y Jm
i o o, B — AN ) N 2 P — ) Ja M )
B ) AR Ry 43 28 S A N7 NS R
IR AT 2, 0 FH B S 2 2 118 5 12 52 B 2830 1 )
g% o TR SCF BB R Tk — JEAR
RESS IR SCFRHIE 1Y 18 205 BAVE N B 1k, SE R4
SRETZEN SCFER . TR B R %,
A T SCF RN 5 15 AT R0 B T S e
Ja P 1) 3 RN T AT 2 ) i SR M R Ok

BT CF 8 8 M (Chanda %, 20185 Wang 45,
2018; Wang 2 2019; Zhang & 2019; Zhang =
2020b) {9 77 R SO T A i 28 T S5 A VR0 TR
PE BB — > SO AT B — A2 7 48 RN 25 4 1Y) 4
A (NFL ARG , PR SR iE T E, DI
ELSCEIEIG . T S5 T SO
G EME, B DAL ] LA B 3 R 8 I AR SO
PRI H . Wang %5 A (2018 ) i FH T 7~ 114 22 1t A1
2D SCFEERAE R I, B B X T DU A A T )
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Br ™ %% DenseRAN (radical analysis network with
densely connected architecture) o 1% % % 1 56 F1| H &
T DenseNet 1 2t ith i K- A 19 T 5 SCF BIR Gi
N R RAE , SR 5 PR IS T RNN A AL 2
PG R U PR JICORH 17 1) 2 R 2D 4544, I LA Ay
i N EUR B FAFARTE , SEBN 5 Th SR B U
Wang 55 A (2019) A E A7 3 T2 1m0 1 35 Hh 30
S5 Bk 2 R AR N S R E R R BE )
55, P g A0 T 2 R G 1 2% RME (radical
mapping encoder) 2 [ 1] S RAM (radical aggre-
gation module) Fll 5= £F 73 H7 fift i #% CAD (character
analysis decoder) ¥ 2& 1@ [7] 9 % 2% RAN (radical
analysis network ) , FH T 1 — 204 I 28 W e AiE 19 A 2L
PERTEFe M . Huang %5 A (2022a) $2 i 25 T g 5 0]
Jet 2 A SO AR U M 4% HCRN (hippocampus-
heuristic character recognition network) , 1] LL7E H 2%
>J B3 3O M AEAE B AT SR 58 O AR R ST AR
Sl o Lin 45 A (2022) LLAE w500 J& 4, DU7 8 B
Ze L PR ST O AR 2R 0 A a4, O R i ik T
VAE (variational autoencoder) [ 4= BB Y [ ) ff 3K
TARFEERME B o Diao 55 A (2022) AL 1E 735 3 f Al
H AT, B TR PR A TR A AR BIAE
J8 REZCR (zero-shot character recognition framework
via radical extraction ) , Jf-7E B 3C | H ORI SCAE4
Ptk bS8 B RAT R

TERE S5, S m A S5k Tk 58 B a6 A
MISC o A, LA I AN S5 R A 38 52 2% SO AR ok
A3 2 A e i o 0 A 2 AR HJCUE o iy S0
AGE—RYRAE . P, WFFE 4R 5L T A 5 ) g i
J& T 19 J7 ¥ (Cao %5, 20205 Du % , 2022; Guo %F ,
2022; Kumar 25, 2022) o X 2875 35 A R B °7 > 45
TUREZE5) H 3l 2 i o 2 B2 52— B A SRAE 85 5
PGCRAE EA T ARARLRE B J , AT 1 45 I 26031
Cao 55 A (2020) #2 i J2 2 fitt #i ik A\ HDE (hierarchi-
cal decomposition embedding) , i A B9 o 3L 24 4]
18 i B 81— W figp A 1) ) k2 W), 49 A L 8 28 531
25 S B Ry 2R N A T A, T (k] ks [R] PN B 1]
[ ARARLRE | 58 L A R B2 R VE L . Fu 11 Sigal
(2016) \Fu 45 A (2020) it = B a0 5 S AL
1 PR G i 21 SR A 25 18], A1 T8 SORE Y B
A EFUNRE R g R TP R U TR, 8 25T} 1
T RS AE T A I HOT 5 R AOPERE

4.2.2  HETREDCHELH) Tk

P58 U FE 7 v AE IO SO 8 iy ] 22
£ 4% Doan Fl Kalita(2017) . Prakhya % A (2017) . Shu
N (2017) . Zhang 55 A (2020a) | Xia %6 A (2021) |
Song %5 A (2022) Fil Souibgui 25 A (2022) B 77 ¥ .
Zhang 55 N\ (20202 ) £1& H 38 15 v (] RAE A #5008 £
T NI 5 A A B B, AR BRI G & T AR
STPERFIE Y H Y, v Ta] A0 ) 2 LA AU A I =X
Feik o XRE R SCAS TR (] B 2 1k SRy 405 D i 1)
R, TR 2 T B 72 A M RN R 3G . Souibgui
FEN(2022) 88 BT/ IVEEAR 2 ) (9 T 5 1R S
Dy R A N TR B TAF 2, B e I SCAR A 7 /]
G 45 8 TR A bR IR SRS AR LR A 53
PERY AR U R 2T 5] o X, A SCAR TR )
] UG Ak oA T AR BE 4R A DC K [m) BT, Shu %5 A (2017)
EUEEH T T I ROAEE N SCR TR A TR B 2 2 A
A, Doan Hl Kalita(2017) 48 i T 5E 44 2 > (1) 2%
HLO SRR A AL F T IO EE T (1 SCAR 526
%5, He Fl Schomaker(2018) 45 H T K T L Fh 25 41
J& P/ A TR SR BB T 1 v SO AR R A
Z R P IL [ 25 5 0 7 vk v AR AL T 5 5 4
fIE, B I 25 [ 9 B 2% 2 o Prakhya 55 A
(2017) 4 i 1 2 T IR BEAS PP 28 I 28 1 Tk B SCAR
AYIEBEAL . Song S5 A (2022) 82 H A FH MG 045 S 4
TEAE R PN BT WS Al AR 3 2585 122 2T | )
B Sk A S0 A FRAE 25 ] e 7 BA AH . A9 67 8 . Xia 55
N (2021) 38 H 38 o 16 2 ) 1 AR B A 2 2] SOAR R
FEARBAR D 1B 200

A IEAR S S RS 50 R U BT
B VT LAY 43 2825012 T B 2 U)X — ()
B, BRI, XS ik BB TR RS I
I T /NEEA 43 2541 55 (Vinyals 55,2016 5 Snell 55,
2017;Hou % ,2019; Kim 28 ,2019; Li 25 ,2019b; Li 4,
2019¢; Qiao 2 2019; Simon %5, 2020; Ye %5, 2020;
Chen %% ,2021a) o FH T fiff P (9 J2 ] — A~ ] T, 3 4
J5 B FRE AT DI F IR SO . X TR
AT DL 43 Ry 3 F a5 i 4B Y 5 % (Snell 45, 20175 L
&5 2019a; Li %, 2019¢; Qiao 25 2019; Simon %,
2020; Ye 55 ,2020) T3 2 I HLE 09 735 (Vinyals
45 ,2016; Hou 5%, 2019 ) Fl 3 T &1 M 2% 1) J7 % (Kim
45 2019;Ma % ,2020; Chen%,2021a) .

ST AR 0 Jr ik R R AR RAE A A I S
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UT A Ay 2, (il FH R EC I B8 a8 52 M g B AR AR AR
AEE] R ARARLEE o Snell 45 A (2017) S e £ 4 4
TIE 2 B 245447 S - A T4 v O R A Bt B 2 ] —
ASFRAEZS (A, HAE BERAF 25 8] I el 48 70 28
i, e/ MR 2 T AR A 7R 31 L 1 288 SR R 1 R
QA B, A A 2R S A R FZ 2R T A SRR AR Y
FEOEFBMEAAE o Li 58 A (2019¢) 48 B At KR 1Y
Je BB A TR A X SR R IE A T R 4, IFAE R Y
Je BB AR A SR I R i 484 28 8%, AT HEA T
KRB ZE 9 BE R . Simon 25 A (2020) 42 ¥ 5525
(1) S T B 4k Z SRR A R SL ISP e 1T A
() F-25 1], X6 25 T AR R AR 119 B 8 138 o st A B T A
AREAE 1 B4 F R AR 1 725 A B BE 5, DA
WA B B A by B v W i SR o3 2 i, S 7
FURGRRAE LN ZR BB A8 208 M L, 2 T P
(i) 45 52 2 P i 400 43 S AR BR A I P O 2 X 2 )
fiE o Qiao 55 A (2019) £ 1 44 B X 2 1) 42 A4 A< 1y Jik
I R 1 T A A IS (R U A Ry 4 TR A 1Y)
R Ak ] B 3 I AR R AR S R S5
SRAT XS Iz 1) A A, o PR DR AT 55 TE G 1Y
L A2 ] Wi 2 0 HA Y ) ) A 5 R s
[i] , 78 I 2 (] _E I 2 B 53 4B 43 JS 2 5L o i A 43
FHRERE . Ye 55 A (2020) 48 [l FHAE & XTEE G 19 R
B o) B EA R ) (AT 55 A CRAE X R IE £
PR B TR S AR B AR X ST 55 G R AE |22 2]
1) Fre T A1 A A 2 LA B s Y H S g

TR0 7 7R BB 1 R ALy
TR EIHEATINAL, I H— e 2 (i FH A &b ) il B 45 5Lk
1146 T, BT 55 20 1 SCfF B, DT I8 B ARAE 1
SRAGE B Vinyals 25 A (2016) $ Hi il F A iy SEAEAR
5 SRR A I R B B A T A SRR AR R4
FLAEHEATINAR AN, DI 25 S A AR R AR (1 AL
I AR CIZ M L5 A% Fe AT 459 1 R 3C
KFRo Hou%F AN (2019 R LR G5 IR AR A
5 SRR REACRRE B AR AP DG 3R, AR B i 2 B
EPRZE B T L, NITTGE T AREAS R S 30 1
B XU AS A ), Li%E A (2019b) 42 H 6 4
ANFERE )/ INEEAAT 55 v, 38 3k il [T — RS SRR
(]S 235 6 24 PN %) s ) P AN A ) ¥ b R e, R o A
ARFAESEATHE R , A3 BT S5 M IR EE

BT R 45 10 7 1k R B R 45 A R AP 22 N 45 % 18
S P ARARLPE RS )t R, O L i 1] o 2% 13 J8

Tt ML RS 25 & A i S S [R5 R M 55 90RO
BI5 S, RIS ] LA | AREABRZE A1 SCRHIE , 1T 85
RS AR Kim 25 A (2019) 45 H 3 52 7 P 1 45
SIAGIARIE, [R] B X 285 P AF LA 02 ] AN A AL A 2
178 2y AR, 5 T R B A 1 (51 I 2% T
A, B E R Az AePE . Ma %8 A (2020) #2
Pl o 2 1 246 I b, S g A S P A — A T AR A AR XS
Z AL DGR, I 38 2k 7 S0 A% 88 B30 Xof sk e O HK A T
1A% o 55 1% 20 T N 4% AN ) 1) 2, 3207 0 vh L )
LRI BRI RN I R — A SRR — A R AR R AT
() SCIBE , SCRE R AT L 58 43 iR FH A [ A i) SR AR AR
Z ] SCIAR B, TRl B A Asr T 288 Py S [ P A 2 [ e
FEME . Chen 58 A (2021a) $8 H 38 2 3158 X g A AR AR
R 27 ) T B A RE AR RAE, IF45 2 21 g 1L 5 A
PURAR R E M2, AR5 T REAR AR %1
W SCRRAE R By f s 2 2] 2 5208 2 [R) A G K, 28
I L 0 245 £ 3 B A A AL I mT A5 B EL s 531 g g 2
PR RAE

4.3 tTXEERELEREAR

R 3E B 2 (Egglin Al Feinstein, 1996) J& )
P AFTE S5 HLAS 22 2 A 6] 4503 () L 1) 8 22—
(Wang &5 2020a; Yue 25 ,2020; Su 45,2021 ; Liu %,
2022b) ., HFSORMRRRM: , BT SUF B AESCFIR
Sl H R SR 6T B R T Xt S SO R T A
T EE R Z BT S Cm 2R m B s . [ 2020 4F,
3C A I 4k 1 BIF 5E #H (Wan 4§, 20205 Garcia-
Bordils 55,2023 ) FF- i 33X 4[]

FEFF A SCFBONAE 5, TIN50 1 )R
BRIl i i SCA 2 X LA 5 40 2 35 T3 1 i
RIAEE (Liu%F,2022a) , S 2801 3015 B 22 ] 8
BT A B SCFE AR 55 RE A BE R

B 33— [l 8, Hu 26 N (2022) 3l 2 [ ]9 19 77 X
Sl AE BB T 5 R SCfE L I R AR XA
(14 %2 B U AR 1T S 2 X6 I 465 36 J A 5 . Wan
N (2020) 38 1 A7 B 2% 3, B H KL (Kullback-
Leibler ) f 8 X6 57 X6 bR SCRE G AS SRR ) 43 581 A5 A
3 SCAIF T SCRH X SRS ) RNN-Attention 43 52 )
TN ME 3, DA HR T RS A AR RE o Liv 5 A
(2022a) 38 18 5 2CAEAR LN SO BRI R fE X 75
D25 F 0y 520, N TTTAS IR 32 BT SR ) ) 40 0
fIE o 7 H A AT, J LAY PR SRS (Wang %5, 2020a;
Yue %,2020; Liu 5, 2022b) 28 % F F2H BR3¢



$28% /68 /2023 £6 A

W&, Xih, JiE0E, #HE, XK, BREM
FFRE L FIRA B AR

P i 22 6T F5I0 235 R B9S2 o Su A8 N (2021) W 3 it
BERLS I ZR K , LA 55 H AR AR5 G &

5 AFHIEEFEN L

H TR AT RE S HIPE i — A SCF IR L, B
Py T — S PEI PR, Ay A 5T I 2 DR T
Pk o — PRI R SCEL HE E s (U 2k ) AN
PN FE bR P ER 70 o AT NECHE (6 AR AT 3 07 T
HATERIR
51 AFHEE

— S UL 2 TR B 0 B A A Y fn 3k 2 i
No H RSB EFRRER AT RS SAHF
FEOLEE R A RN AR SRR S o I8
B AR TP A A B0 1R AR TR 9 i 8 LA M AR
i o X TR BUE (Huang 55, 2021) A SCAR #4737

ERIHLBL T8 5 FVRE AT 0 28 4

H DL LSRR B4 B 5 TT A A R SO
M A = Bl 4R e SO R R 2 .
L T ISR B T IE S RO R A M)
(MJSynth) Fll ST(SynthText ) P& A G4 | 1 EL 5K
S5 F T, AL 45 TITSk (Mishra %5 ,2012) . CUTE
(curved text dataset) (Risnumawan %% , 2014) . SVT
(street view text) (Wang %5, 2011) , SVTP (street view
text-perspective) (Phan %5 , 2013) . 1C03 (ICDAR2003)
(Lucas %5 , 2005) . 1C13 (Karatzas 25 , 2013) i1 IC15
(Karatzas 55 ,2015)5% . HAMAAT google book £ (Zhang
£§,2020a) , Coco-text(Veit 5 ,2016) A WLAEH] .

LA WFFE WA T T A i, K
e AROR— AR PSR A R BRI AR Y
SRR EUR AL T 5 S5 55 s L
2, Hr, MLT(multi—lingual scene text) N — 5

Wo TG AR M AR EX A AT RIS Ol 265 Bl

F2 BERHXFIRHEHIESE (ChenZ, 2022)

Table 2 Common character recognition datasets (Chen et al. , 2022)
A I LA FAE G A

IIT5K (Mishra Z5,2012) ELE, Y B 5000 2000 3000 Y N x 50/1k
SVT (Wang %% ,2011) B, s £35S 725 211 514 x v x 50
1C03 (Lucas %, 2005) BT, ikt HEL 2268 1157 1111 Y N X 50/full/50k
1C13 (Karatzas % ,2013) B, Y5t E5'g 5003 3564 1439 VNV x x
SVT-P (Phan %% ,2013) FLZ, Yyt 58 639 0 639 x v x 50/full
CUTES80 (Risnumawan 2&,2014) ESL, a B 288 0 288 X N X X
IC15 (Karatzas %5 ,2015) B, Y B 6 545 4468 2077 x N x x
Synth90k (Jaderberg % ,2014) AT A4 Ei5'g ~9M - - x N x x
SynthText (Gupta %5 ,2016) ANTH BT ~6M - - N X x
MTWI (He %5,2018) BT, R4 PG 290206 141476 148730 X N X X
RCTW-17 (Shi % ,2017b) B T PO B - - - x V4 x x
CTW (Yuan§,2019) B R PG B 1018402 812872 103519 N x
SCUT-CTW 1500 (Liu %,2017) HYL, Y b33 10751 7683 3068 x N X X
LSVT (Sun%,2019) I R3S L 5 - - - X v X x
ArT (Chng %% ,2019) B 3G S 98455 50029 48426 X N X x
ReCTS-25k (Liu %% ,2017) HSL e hoc, e 119713 108924 10789 N Y x x
MLT (Nayef4%,2019) HAL, i EA 191639 89177 102462 X N X
OLHWDBI (Liu%,2011) i, F5 LED'S 3.9M - - v ooox x x
= FR B R N B R B SRR A AR s X B B S R SRR R AR s TR 50, 1k, full, 50K AR Y

FET RN
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5.2 iRMIER
5.2.1 PUIESS
SCF R BT 55 19 UL AR bR AT AT HE R 2 (line
accuracy, LA) Fl & £F Ui i R (character accuracy,
CA) o HH AT HER A A 7 5T U ARk Sy inl
TR A, BRTARUERT 3, HoE SO
jSame(PRi,GTi)
LA = =1 N (3)
A, Same Sy WIASFAF BB AR TR B 7R PR R, N R B8
AP BRI SR B, PRR GT, 53 5 R85 i A SUARA T
FEAS [ T 285 SR LA
FAFER S H A 1-NED 37 . NED 2
i Ak 19 4t 35 5 25 (normalized edit distance) ¥ 4
B Hgm B (edit distance, ED) 3 . F45 1
B ARAS H DLE SCRAR
iED(GTi,PR,.)
CA=1-—"F— (4)

N

zLen(GTi)

CA=1- 1 ED(GT,, PR,)
N 4 max(Len(GT,-),Len(PRi))

TR X PRl LR o BEANTA] . 2 (4) Xt a1
) 25ROV Y R PR PR AR K P 48 (Wang 45
2020b) o 3 (5) WPHE A~ Kd)s £E 1) i A 74 e kL oK
SR G 4P S (Chng %5 ,2019) , B G 4 b 1 58 11 K
SCARRBONMERE . AR HERR R A i A A
YRR FEEAE bR, HA —E = M. XA
55U, T REA T RS — 24T, AT
HER 5 F AP RS 4 R ]
5.2.2 {HPUES

YRR FE AT 45, OSTR fif R 2 531 11 45 [l
2 (Recall) EH 3R (Precision) #1 F{H ( F-measure ) X
TERPEREE T AT it . BN

i iRej(PRi)-Rej(GTi)

R = N
> Rej(6T,)

iReJ(PRi)-Rej(GTJ

(5)

P =

(6)
2. Rej(PR,)

K, Rej WEEAR P& SN T4 (SOC FINOC) H) 718

PERREL . PR, AN GT 3 R 55 i D SUARATREAS Y T
D25 TN AR . OSTR i FHAT G0 11 Al 2 s o 1
TGO A E AR o, AT R AR AR R TS, Ikt S
FEXF S R A 0 o X AR FIGIE S A #EA
FAFW SR TREA R A O AR N 71T, ik
ARERTFEN AR . R, SR AL SCART T H B 4R A
75 R ELARA B ARG T A 2 115 A B B B Bl
FLARRN B — N8R, A DR A A X T — A
A AN REAS BB SHZ PR AR AT 4R IR 4R
INEH GO S AT AF AR AT TT URER . MR 2RI
JE AR A AL R AN AT R A
BT ol M A BB R A Ee ] i BB 6 R E
FR A IR LE AR bR, HIH

2RP
F_R+P (7)

5.3 iR

PRI PS5 A T B DI 2 e 48 FPE M 45
Bro ARSCEEE T — S0 OB 55568 7 0 PP RS, 4
FRIFNR AR, 3500 I ZRAR ANAE . X Tk
AR SCEUN e UL B2 7E M (Jaderberg 55,
2014) FI ST(Gupta 55 , 2016 ) 33 P> 4 SR £ L ik
A7 5, £ TITTSk (Mishra 2%, 2012) . CUTE (Risnu-
mawan 55 ,2014) .SVT(Wang % ,2011) ,SVTP (Phan
%,2013) .1C03 (Lucas 5%, 2005 ) .1C13 (Karatzas 55,
2013) A IC15 (Karatzas 55 , 2015) 55 £ 4 b A7
W, I GEIHATHERA 3, X A PRI PR SRR www (what
is wrong with scene text recognition model compari-
sons) (Baek 55 ,2019) o IZHMNAEA[R] 7 ik hAF 74
TSR e AT I ZRbR i L R — IR
SRSl (o FHTER 23 cdh A R4 T % o

RE 0, B0 SR AR SO RO, Yu SFE A
(2021) 25 3 1 —F 4 Fp vb 3037 56T B9 2F I B i
Fudan, {EIZPMSCHE , WML SC 7 00 O vk ot A7 1
TR, (0 FHAT VR B 230 R S A 1 3ok B e PRI AR
T PP USCTE PEI) 28 5k I 2 Al — 26784k, i |
AT RLBIBRTE (Liao 5 ,2019) G ASMERIE
LAY (Qiao 45,2020 ; Fang % ,2021) s in AT B9 Il 25
B (Li4E,2019a) 3 o FEHORBERL, 22 7E X 4t
7S B AT RE T ) A TP RESZ IR

www Hl Fudan PR PN ERSCRT DL Sz BASE 1 iy Xof
LNFAREBIRE S . ERZEOTHIAE T EN
SCF A LR REAATE SR o5 22850, DRt e BBO T 4 S



&, XM, Fmials, w5, UMK, RER

28% /E6H /2023456 A FRESFIRFIR A
£3 BRTFRIFIH (N 5E)
Table 3 Common evaluation protocol for text recognition task (training set)
, pIIEE RS
155 257 AR AZ " . .
PEITE S TR AMR
Common -
www(BaekZ%,2019)  Semantic M]J, ST N BT 15 R
Character EXHE DAL
= A 4E Scene RCTW, ReCTS, LSVT, ArT, CTW
Web MTWI
Fudan(Yu%,2021) 7938 A SCFERF TR
Document FudanVI
Handwriting SCUT-HCCDoc
HWDB HWDB subsets A AE Al
HDE(Cao %,2020) BRI AL
) CTW CTW subsets TP SCEEARTAE BP
HWDB HWDB subsets FCFERFEE A
Fudan(Chen%,2021b) ERZNaY
CTW CTW subsets T FEFEB
GZSL-JAP -
GZSL-KR -
Tl 0S-0CR(Liu%,2023) OSR RCTW, LSVT, ArT, CTW, MLT(Latin, Chinese) 3¢, 930, 57 -
GOSR -
OSTR -

W L1 SCE IR RNyl S A, B A7 45 K /N3 3l 500, 1000, 1500, 2 000, 2 755.[ 219 SCF AU 4hdE /N
5 R AR R /NI 500, 1000, 1500, 2000, 3 150,“~"F/R TCBHMRTT .

TR T B 7 224 e B A 4 SO U R

X FZREAR SO, AR AR O G A I ik
H A% BT WA I B3, B8 HDE (Cao 45 ,2020)
Ml Fudan(Chen%%,2021b) .

T LR RN, BRI A D ORI A 5 R 4y
TR [R], F 2 R 3 43R0 g DX 0 1 A T 4 2 1Y
MESE Dl o PR B S3 51 FT HWDB A1 CTW /> %
P B VEA T YNSRIt o 3 PR B SCAT A2 1 SRl
A TER T 04 e AN R I 254 . R
] () J2 , HDE S B HLIEF T 53, Fudan 242 B Fioky
FE RN TR 43

H AT, 47900 1 ZE AR SR IR T AR S0
PRI AR JE Bl A X 28 7 7k (Zhang 55, 2020a;
Zhang 45 2020b; Huang 520215 Liu 4, 2022a;
Souibgui 4%, 2022 ; Liu %5, 2023) {ifi FHAS [R] () Il R4
MR FPEM AR AT PRI . X B, AR S S5 5
AR SO U AT 55 A G PE 5 1 OSOCR (Liu 4%,
2023) F1 OpenCCD (Liu %5, 2022a) J7 P48 FH A BRI .

PMAE TP S0 B SRR 2, O 4 sl SCRTH
SC AT HERR R 2% 2 BRI IR] B A A A A R

X FIF R SCF R, OSOCR 45 H T 58 2 (1) Xt
B HAAF RO RE ) A TR RE 1 1 Ml OSTR .
TE )R ZE T, OSTR RS T8 535 3 A 4 SO U A%
FEASSCF U A B — e B TE o [T, 3% AR 45
T MR EEERIE I o 1) RAEHE A OSR (open-set
reconition ) ML, X R FH P H Ay B i) 5T I 4ok 3k
1R FAFPUN I BE T o 2) Z 08X 2 M 4 (seen
out-of-set character, SOC)FHIH T K 1Y GOSR(general-
ized open-set recognition) M, BV A 77 4b B ) 457 4
R/INAT S AN a0 o i R 352 AN B A
it
5.4 ERAERIMERE

X T R UM FE bR, R S IR 6 512 T —
S 5 1 B Al www BT Fudan P FR P B804
AE. R, b5%E (tag) 5145 X SE B AR SEBLRA , 4K
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x4 BERFIRFTEM AW (AKE)

Table 4 Common evaluation protocol for text recognition task ( test set)

it 4E
5% .
S K ARl . ERHES -
o FIEIIE S L7
SIC SOC NIC NOC
Common - - -
www(Baek %%, . IIT5k, CUTE80, SVT, SVTP, YL B
Semantic — - - - LA
2019) 1C03, I1C13, IC15 =2
Character - - -
]|
4 Scene RCTW, ReCTS, LSVT, ArT, CTW - - -
Fudan Web MTWI 79384 - -
5 T LA/ CA
(Yu#%,2021) Document FudanVI b - - -
Handwriting SCUT-HCCDoc - - -
HDE HWDB  HWDB -4 (4 1 000 A WF4F) - - 10008 FRF -
; LA
=R (Cao%§,2020) CTW CTW T4 (4 500 4 WL 545) _ _ S00 45
A pudan(Chen HWDB  HWDB subsets (F| 4% 1 000 A& WL F4F) - - 1000 FfF - LA
,2021b) CTW CTW subsets (FI4x 500 A L4 - - S00ETHF - LA
GZSL-JAP MLT-Japanese - - - - LA/CA
GZSL-KR MLT-Korean - - - - LA/CA
SK. 33 UK
. OSR MLT- el o - > LA/ R/PIF
JFiL  0S-0CR Japanese Ga Ka
= (Lin %% ,2023) o SK 33,
GOSR MLT-Japanese s - UK Ka LA/R/P/F
ey
B,
OSTR MLT-Japanese SK B UK Ka LA/R/P/F

- [ 1] Fudan BRSCH YIZRATIN KA 5 FF 27 AR BEALRI 23 o 2 DM R0 20 B 50K 745 1 BESE AP U HE R, R fe oK R 500 B
1 000 FAFHE RIS o X R EOZ PRI WAET HDE PR [ 2 i Ak SK 4 H S0 5 — e h SR A DU 45 103840, UK 46
H SCPAE—ZE R SCRIRDUTHY H SCUT . Ka i H SCP AP IRA TR B4 =" RR AL 32 B A7 4

TR, +/—AC AT T 22wl A 1 2Bl
RACESE = EHNRA . X B I AL FE
FHBEAERE AR ASTE A 2 B9 U124 I ZRA5 3] f Ak
R, 2% R RS MR R R b Lh oK, IR
T D7 iR ARAE AR i P s sl i 4 AT T
SRS, X T www B (Baek 25 ,2019) , 7E 5308
P4 LI PEBE O SR B R, ik DIUR R I 4
RE T 5 RFE A AR 2T X s
TGN PERE 2, AT e S5 IR e AR R R SR
A

TAREARFRFRAN 2 4 F HDE (Cao 45, 2020)
Al Fudan B (Chen 5, 2021b) #E4T BEMY , AS[A] 7 %
AIMERE > AN 7 ML S i . T FA T LA M
T BT SCARAT BT LA AL A A B R AR [ T

FTHERSE . Fudan PRSI 25745 45 RN - 45 42
J& 2 B8 GB18030-2005 %) 43 19, {H 3% B #ff HWDB
(handwriting database ) 97 J5 00, %% 53 5 25
S B0 3 A 4 0k O 22 1 2 R, 3 B Fudan B
PEHEATE S I

H I, X5 F 583 Dy fig i il 82 SO 00 O TR 1
PIMSURNT 82457, OSOCR F OpenCCD J732: () PR RE 4
TP o I PR s Ab F e 28 B B, A7 AR K4
T a5 8], 6 H I 6 5 5 A7 0 45 U RE A R
N

6 ENIMARER

H A, FF B SCF RO T AR R 2 2 = N5 A



&, XM, Fmials, w5, UMK, RER

£28% /6681 /202356 A TR IRFIR A
x5 AREHEFALIRRTTERERE (www i)
Table 5 Typical closed set identification methods and performance (www protocol)
. - www PR, S5 RN ATHER % (LA)
Tag IIT5k CUTE  1CO03 IC13 IC15 SVT  SVTP
CRNN(Shi%%,2017a) R(Zhang % ,2020a) 82.9 65.5 92.6 89.2 64.2 81.6 70.0
Eﬁ Rosetta(Borisyuk 55,2018)  R(Zhang % ,2020a) 84.3 69.2 92.9 89.0 66.0 84.7 73.8
CA-FCN(Liao%%,2019) —* 92.0 78.1 / 914 / 82.1 /
ASTER (Shi %,2019) / 93.4 79.5 94.5 91.8 76.1 93.6 78.5
MORAN (Luo % ,2019) / 91.2 77.4 95.0 924 68.8 88.3 76.1
DAN(Wang %,2020b) / 94.3 84.4 95.0 93.9 74.5 89.2 80.0
jjg; SEED(Qiao %§,2020) * 93.4 84.0 / 93.5 75.8 88.4 82.0
ABINet(Fang %% ,2021) * 96.2 89.2 / 97.4 86.0 93.5 88.5
SAR(Li%§,2019a) + 95.0 89.6 / 94.0 78.8 91.2 86.4
TransOCR(Chen %5 ,2021¢) + / / / / / / /

T/ 3R EARAE B LTI, 2 b 28 AR AR AR HE DM, ROACERAR T ik U EH S O 25 2R 355 Hp Ui o 1%
SRS B DL SC, + RN , AR BIAMELZS 1 B (0545 mask JEREE) , =" AR T HEbRfE DS
HOMIEZS 4 €78

6 BBV H A LIRS T E K M EE (Fudan thiY)

Table 6 Typical closed set identification methods and performance (Fudan protocol)

Fudan PR, S50 LA(CA)

ey ik
Tag Scene Web Document Hand-writing
CRNN (Shi%:,2017a) R(Yu%5,2021)  54.94(0.742)  56.21(0.745) 97.41(0.995) 48.04(0.843)
Eﬁ Rosetta (Borisyuk %,2018) / / / / /
CA-FCN (Liao%,2019) / / / / /
ASTER (Shi%,2019) R(Yu%:,2021)  59.37(0.801)  57.83(0.782) 97.59(0.995) 45.90(0.819)
MORAN (Luo %,2019) R(Yu%§,2021)  54.68(0.710)  49.64(0.679) 91.66(0.984) 30.24(0.651)
DAN (Wang %5, 2020hb) / / / / /
ﬁg SEED (Qiao %,2020) R(Yu%:,2021)  45.37(0.708)  31.35(0.571) 96.08(0.992) 21.10(0.555)
ABINet (Fang,2021) / / / / /
SAR (Li%,2019a) R(Yu%%,2021)  53.80(0.738)  50.49(0.705) 96.23(0.993) 30.95(0.732)
TransOCR (Chen%,2021¢) / 67.81(0.817)  62.74(0.782) 97.86(0.996) 51.67(0.835)

/3R EARAE B F BTN, 2 rp 28 AR AR AR HE M, ROACERAR D ik U R S O 25 2R, 455 Hp Ui %
GERE BV SC, “+ BN , RSO ME S AR (BN 54T mask TERIE) o

®7 FHAFFAMNRETERERE (HDE i)

Table 7 Typical methods and performance of zero-sample character recognition (HDE protocol ) 1%
. HWDB (4538 R HfEGIH LA) CTW (Z A HER R LA)
ok 500 1000 1500 2000 2755 500 1 000 1500 2000 3150
DenseRAN (Wang %5,2018) 1.70 8.44 14.71 19.51 30.68 0.12 1.50 4.95 10.08 15.95
FewRAN(Wang %5,2019) 33.60 4150  63.80 70.60  77.20 2.36 10.49 16.59  22.03 28.45
HDE(Cao%§,2020) 3370 53.91 66.27 73.42 80.95 23.53 38.47 4417  49.79 57.42
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x8 FTHAFFIAMN BB ER R (Fudan 1Y)

Table 8 Typical methods and performance of zero sample character recognition (Fudan protocol)

- HWDB(Z5 R LA) CTW (4525 LA)

e 500 1000 1500 2000 2755 500 1000 1500 2000 3150
DenseRAN(Wang %,2018) 1.70 8.44 14.71 19.51 30.68 0.15 0.54 1.60 1.95 5.39
HDE(Cao%¥,2020) 4.90 12.77 19.25 25.13 33.49 0.82 2.11 3.11 6.96 7.75
Stroke(Chen &5 ,2021b) 5.60 13.85 22.88 25.73 3791 1.54 2.54 432 6.82 8.61
ACPM(Zu%,2022) 9.72 18.50 27.74 34.00 4243 3.44 6.18 10.65 15.40 21.29

R FHEXFIRANBET ERERE
Table 9 Typical methods and performance of open set character recognition
2R GZSL-JAP (LA) GZSL-KR (LA)  OSR (LA/R/P/F) GOSR(LA/R/P/F)  OSTR(LA/R/P/F)
OpenCCD-L (Liu%%,2023) 41.31 19.16 ~/=I=I- ~/=1-/- =/=I-1-
74.35/11.27/98.28/ 56.03/3.03/ 58.57/24.46/93.78/
OSOCR-L (Liu%,2022a) 30.83 1.35 2023 63.52/5.78 18.80

T = FORTEX R B E T A4S

BATF 1 o SR 136, [ P AT H B AN FH 3 55
BHARZERIAK . X LERFFEHIE R T A DR i 1 2
15 7 (Zhang %%, 2020a; Liu %, 2022a, 2023 ; Souibgui
4 ,2022) 3l 45 S F IR0 (Chanda 45,2018, 2021 ;
Huang %% , 2021 ; Rai %, 2021 ) Fp 38 21 (1) 35 745 &b 23
[ETf=7

MRS 5 A BN 5T LA CIK 245
F (Cao % ,2020; Huang %5, 2021 ) , [ &) X A [) i
RMTE T HAT5E . He Fll Schomaker(2018) LA H13C
K BEFE X4, Chanda %5 A (2018,2021) BF 5% it &2
$7 T SC NP A SC, Zhang 258 A (2020a) W55
$1 T8 &, Souibgui 45 A (2022 ) fiff 57 — & HA 1 /)N
R

N SCASTR IR BE 0 £ B2, A7 O AT 90 HE
ES NP R SR R ES P P 40 e o 7 S A0 1
ST 55 R TR A S 1), T b i, 2 AR
AR R Ay 2R M)A A T 0 WA A R
il ESIA T A BB ALBE ]S, A, [ Py 4k
W Rl A AU X 38 TR R D () AR Bk
£ B U 7 s 34T B8 UE B9 7 451 ( Bertinetto 55, 20165
Mishra %5 ,2022) . [E AN T RS UM AOAT 55 72
SO 25 5

R AR AR B 1) # B ] PR MR 9 AT BH A
(5 Tt TETFICE AR I [ A4 T
PERNEE TR A . ZEAEZR I, B R 52 1AL BA T

i A 5k R 22 2 B 0 I T e AT 4R SRR HE 2R Y 4
Ji& 5 R AT S P A/ R JH 0t ik T 2 4 7 91 1
PAT B SCAS TR IHE SR, 177 2 1 740 174 2 3m) 73 R HE 42
(475 % (Chanda %, 2018,2021) ; LA #B 43 [E M 5T
VARt 37 1) s AT B SO FUNRE SR R4 L Jre oy
FF a4 SCF AR B RY (Zhang 55 , 2020a ; Souibgui 55 ,
2022),

MITHE T2 SE B A 5, (R ARG A F2 %2
B TE R TR AN T LSS Ve B PR vk b —
D5 T [ A A1 BRI S 5 T3 68 5 i I, A S
Ay 2 30 2o A B 2 AR X AR N 5 Bz Ak e T
TEMTSE TAE D AR AP0 5 5 18 -5 200 [A) 1 38
PRt 55 55 —Jr i, A (Liv 55, 20224,
2023) Fl [E 4| (Zhang 55 , 2020a ; Souibgui 55 , 2022 ) £F
Xof TS DE FE 1 7 VR BRI R AR 22 AN K . T
TEVUT 55, i1 T 58 B R 1 T ik 8 SO RO T: 5475
SRIEASBIAE S, eSO U s, H R HAT N g
A BATE B (Liu 55 ,2023) o 7ESCASLASM H BRI TT T
BEVPUIME S5 b [ N AIMIE S P BAER A AR DG TAE

ISR A1 B2 1 0T 5 A A 5 B 5 R )
ZME . X T TR MEVE ALY J7  (Chanda 45,2018,
2021; He 1 Schomaker, 2018 ; Rai %, 2021) , & 4Miff
5% A1 BA (Chanda 45,2018, 2021 ; Rai %5, 2021) X} J& P
AT TN T BT, AR 2R L EAR1R ACE (aggre-
gation cross-entropy )12k (Xie 55, 2019) ; & N A5
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W&, Xih, JiE0E, #HE, XK, BREM
FFRE L FIRA B AR

BA(Zhang 25 , 2018, 2020b; Chen 25, 2021b) 5 JTI F
JE M L B 7k AR S A F e X 42 5 &R 43
WA 5T TAE (Cao 55,2020 ; Huang %5, 2021) 1K &
PEAE B4 R IE ) i, R4 2 5 BB AR 34T &
F LU, 3 8 07 WA [ A0 SO RO AR DG I A h
ANKH UL ABAE [ S8 I FEA A58 s 36
X BT AL VE E 19 7 125 L B N AMOF ST T AR AT
Lo FEGIHL,BTXS CIK PRI R LG  TE ATk
TR DE T 4 T IR SR A B IR [ YA
FEP BN H 235 I AR ZE B RAE DL, DLtk 2 1
GRS/ BIR:

7T KREBERARE

BARFEFEAR SCF IR (Zhang 55 , 2020a; Huang
4520215 Souibgui %5, 2022) FIIF il 4 3C 7R 1 )7 1%
(Liu &% ,2022a,2023) HU it 7 — & BTt & , (H B
AT IEAENERE EIRAAAERIRR o I SRS
HAR KW FE AU T IL 1) BiES
CFPUIHAR . A TAEXARRIE 5 SCFIR IR 2 5
b B R 5 S SO A B RN . A
TEICEE 53 S e dE LA HEAT 518 R A AT A%, [ I X 1
T AL ) 5 7 BE AT B . XS R T
5 78 (domain gap ) , & T A RAR AT S HLA
TR TR SE T 0] 2 — o AR TP SO IR B 55
b, — 5 T AT AR I 25 00 1 5 ROk G2 fift ik A ) R
o3 — 7 T A LK 1 9 3502 1k (domain generaliza-
tion) (Wang 45 0021) B8R F TC W 3l W (unsuper-
vised domain adaption) (Zhang, 2021) J5 3/ #E 47 5
S DI e i 1 A B T AR A U )R
2)FAFURLRE AT R AR . BUA BRI RE 2 4% 4R
Co WKL AR, X TR A SR A5 2401 DX )
ANEHUR . IR AT LA A B 2R 32 3 2 1) Rt
(fine-grained classification) (Wei 5% ,2022) . KK
% B ANRLEE 73 28 4 75 12 R S T A S U
INERRIY R 3B AN R . AT
HETCE H S EEE TR R T — AN (NOC) FAF HE T
4. et RO A AR R N RE ) n] LRI R X B
AR A Shak A sh B b, AT T K
A TAR R . B TR SR 5 vk R RE ) 20
AFEIR, A BEMCEN X 747/ A sh A48, H T, B
FEA VA9 (Huang % ,2019) J& T HO8 B E 7 1] , ¥

B ARG A R A R S LR R, 4) 18
BB R ALHOR . HRTR ZHOT R SR
7775 (Wan 2§, 2020; Liu 55 , 2022a) 1 HEBR 75 5 5%
RN SEN o S5 b FEARZ 0 R SR v 1 S A 2
o 44 e O AR Y, PR ] LA 5 A B R A7 T
BIZR (Devlin 55, 2019) , (57 2 T 22 > 136 X
RS, I ol 22 s D0 A Al T, DA T i o T B S
PUIMERE .

FH, 5 i A SCFFUNFEAR L, A Y
FAREAFNI I SCF P I AR AR B N4 1 1
AE LA —E 2200, BR T 1A S BALY B Ak Ah , X
— ) 3 W DA T o B R A 4 B 2% (Atienza,
2021) 8 2 i £ 1F 455 e (Jaderberg 55 , 2015 ; Luo
45 2019; Yang 25 ,2019) 255 R ATk

B O ALhTEEZABFFAS LSRR
S EIRANELELMBIEE BELELBEN
http : //www. csig. org. en/detail/2551,
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