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A survey on table recognition technology
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1. Wangxuan Computer Institute, Peking University, Beijing 100871, China; 2. Huawei Al
Application Research Center, Huawei Technology Co. , Lid. , Beijjing 100085, China; 3. School of Electronics and
Information Engineering, South China University of Technology, Guangzhou 510640, China

Abstract: Optimal data access and massive data derived information extraction has become an essential technology nowa-
days. Table-related paradigm is a kind of efficient structure for the clustered data designation, display and analysis. It has
been widely used on Internet and vertical fields due to its simplicity and intuitiveness. Computer based tables, pictures or
portable document format( PDF) files as the carrier will cause structural information loss. It is challenged to trace the origi-
nal tables back. Inefficient manual based input has more errors. Therefore, two decadal researches have focused on the
computer automatic recognition of tables issues originated from documents or PDF files and multiple tasks loop. To obtain
the table structure and content and extract specific information, table recognition aims to detect the table via the image or
PDF and other electronic files automatically. It is composed of three tasks recognition types like table area detection, table

structure recognition and table content recognition. There are two types of existed table recognition methods in common.

Y75 B #1:2022-02-26 ; 1& 8] B # :2022-03-23 ; i E 2= B #§:2022-03-30
# WIE1EE %M tangzhi@ pku. edu. en

E&£WA . ERE SR B (2019YFB1406303 )

Supported by : National Key R&D Program of China (2019 YFB1406303 )



$27%E /55601 /2022 F6 B

BRA, T, &K, K, KFY AT, £&EX, &EXKIN, FR
BN RARAFTHE

One is based on optical character recognition (OCR) technology to recognize the characters in the table directly, and then
analyze and identify the position of the characters. The other one is to obtain the key intersections and the positions of each
frameline of the table through digital image processing to analyze the relationship between cells in the table. However, most
of these methods are only applicable to a single field and have poor generalization ability. At the same time, it is constrained
of some experience-based threshold design. Thanks to the development of deep learning technology, semantic segmentation
algorithm, object detection algorithm, text sequence generation algorithm, pre training model and related technologies facil-
itates technical problem solving for table recognition. Most deep learning algorithms have carried out adaptive transformation
according to the characteristics of tables, which can improve the effect of table recognition. It uses object detection algo-
rithm for table detection task. Object detection and text sequence generation algorithms are mainly used for table structure
recognition. Most pre training models have played a good effect on the aspect of table content recognition. But many table
structure recognition algorithms still cannot handle these well for wireless tables and less line tables. On the aspects of table
images of natural scenes, the relevant algorithms have challenged to achieve the annotation in practice due to the influence
of brightness and inclination. A large number of datasets provide sufficient data support for the training of table recognition
model and improve the effect of the model currently. However, there are some challenging issues between these datasets
multiple annotation formats and different evaluation indicators. Some datasets provide the hyper text markup language
(HTML) code of the structure only in the field of table structure recognition and some datasets provide the location of cells
in the table and the corresponding row and column attributes. Some datasets are based on the position of cells or the content
of cells in accordance with evaluation indicators. Some datasets are based on the adjacent relationship between cells or the
editing distance between HTML codes for the recognition of table structure. Our research critically reviews the research situ-
ation of three sub tasks like table detection, structure recognition and content recognition and try to predict future research
direction further.

Key words: table area detection; table structure recognition; table content recognition; deep learning; table cell recogni-

tion; table information extraction
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Table 1 The collection of table recognition datasets

S Rl S5k MR IR WZE Bt/ iR 520
P At oo TS L L SC I
UNLV ( Shahab %,2010) VvV vV x F9 0 T % 427 Ehay
Marmot ( Fang % ,2012b) V x x SO I T S 2 000 iy
DeepFigures ( Siegel 25,2018 ) vV X x HE SRS S 55M By
ICDAR2013 ( Gobel %,2013) vV vV vV HL 3R 156 PDF
ICDAR2019( Gao 45 ,2019) V Vv x SCRY DU S 2539" B H
it R L LS CIT
Tablebank ( Li 4 ,2020) vV vV x SCRY TR 417 kT 30y
SciTSR ( Chi %,2019) x vV x K& E& PDF 15k PDF/
’{1:(;[1{3(1 ;:}?l% rj;to (zlzt)ectlon and classification dataset) v « « Sk 6 621 -
WTW ( wired table in the wild) ( Long %,2021) vV VvV x SCAY T T LS 14 581 & H
PubTabNet ( Zhong % ,2020) x vV VvV SRS LT RS 568 k + B
DECO( dresden enron corpus) ( Koci %¢,2019) x vV VvV LA 1165 &
BT e S A L L ST
TabLex( Desai %£,2021) x VvV vV FAxEIR 1M+ 0
ICDAR2017-POD( Gao % ,2017) vV x x SCRY T AR 2 417 05
Publaynet ( Zhong % 2019) VvV x x SCRY LT RS 113 k PDF
NTable( Zhu % ,2021) vV x x Fh L 39 k &30y
TABLE2LATEX ( Deng % ,2019) x vV vV AL 450 k &0
FinTab( Li 28 ,2021¢) vV Vv vV SBCRTURIES 110 k + PDF
PubTables-1M ( Smock 2§ ,2021) vV vV VvV SCAY T T SR 948 k PDF
TableGraph-350K ( Xue % ,2021) x VvV vV FeAs G 350 k & A
Tal ocr_table (4 A FA% PUIH AR F8) vV vV vV SCRY L R 16 k &)

E: # ICDAR2019 $di 4 (<TDaR ) 73 LA FI 7 s A% | W& #RREHEA T RAMAT AT 55, (HR JUA g sl s (1125 600 +
W 150) (& E5HI (R EUARIE 5 =« Tablebank XHaRAT PIHRS> , HApoA FARACIARIE AR L 417 ko, FAR G TRRIAR TR 19 Kb
J 145 ks x FORIZEARE AR BOZATS , V FR BRI BAZAT 5

A DX ARSI H 538 R FH 45 2 ToU (intersec-
tion over union) fY) F1 #EAT 3 | ToU &7~ 1 J2& Fit il
HEFELSCHEMIACIT L, X FIRMG iy 2ets , ik
ToU {ELE 3 B H B A7 e K ToU {ELHY TN AHEAE By 1
BTN e AT A T SR | R S N A
B A 1A FeAs B, I35 [l SR FERf 2% 15
) F1H,

FARAE R ) PO BRI 2 A 3 T

ZFIE R, 20 BRITHE XTI FLAE AT 30 ) 00
Wt Ak bRTE B2 )5 B9 BLEU (bilingual evaul-
ation understudy ) 1 TEDS (tree edition distance simil-
iarity ) 45, FAITTARXTHY F1 A AP AR E 1 SETE 1C-
DAR2013 ( International Conference on Document
Analysis and Recognition) 3§ H 42 th | X AP 5 7K
TESSHY b AR T [R)— 17 5 R] — 51 () B TR 2l — 1> B
TUAE X, INTTRE A% 70 it L2 A BoTAd X, Z S5 1
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X BRI A X Y E B R A I EE R FLO(E, IC-
DAR2019 [EFEREL T AHZEL A 7 ik (B2l T
ToU KA TA BT AE J2: 75 B RG 0 2], 5 8 ek 130 1 1 2
TOHE ZH B TCRE RT3 FL (B, 790 5000 o 6 1
PEUFRIE Shahab 55 A (2010) $2 1, HAEAG I 1Y
SEIRAY R IERRG I A B AN SE 4
FRUISAE R R 5 6 FORIEAL A A 2R, L
SN (2019) 78 i T 51 bm 1 2R A% 25 4 104 [m] B i 245
T HARIE S AL ) BLEU SR P32 45 25 K6 12 51 4
SR Zhong %5 N (2020 ) 1A R 3T FRITAE XF (14 P
BRI TC IR ITAS H T2 1 PR oA AR B AR 10 HoT
6 AN T 06 At TR0 45 SR 1 B i) [) B BRL TS X6 )
TP v 2K R DT C , DR I G 9 e A B TR Y
TUNRCR . ik, AR T TEDS (A% g 5 15 25 AH L
BE) B RA& 1 HTML RS A B — R4, HTML X6
(R AR 2 RIA AR R 871 0, TSR =2 T ) 4 2
BRI B Y LA A R A L], R

Edu(T,,T,)
max( (7,7, "
A, T, CER B A HTML AU, 7, fCFRE SR
HTML 0%, Edit(T,, T,) AR WA F 5] 1 br
CHRE, |7, | R R,

Smock %A (2021) #H T GriTS(grid table sim-
ilarity ) , GriTS J¢ A& (NS TR Ry 2 HE A% T}
FEBE 53 R BATTAS N S ARDLEE | BROTAR 7 B AR AL
FBATTARIRT DS AR 3 kA, W T HICH
DI AR |, (5 FH 5 1 7 H SR 380 X PR TR A7
FARLE (8 ToU ST X F BATTA% YR TN 25 /A
RLRE VUL FH 54T 85 90 e B GR AT LR 51, 308
U ToU =R,

1.2 FRERXEENAEXHR

S DX IS DG 114 2 DA BT T FPAE B T 7 1) R
DN, R R B AR 2 FH
FSCRYIE e A PDF SCRY Bl EGCR SE AR K P
EETE , LA S A6 N FH U e i B T A 2R
PSR DA 55
1201 ARG As DXk I 7 i

] A1 ) 2 A% DXl ARG T AFF 52 RS A i A ik e L3
T R 2B T I & R a2 3 B LA 2 ) B8
25, MO T EUR AL S ANSCRY B 3RS IR 5% SO
PS5 B A KT PDF 4wt [ 7 () — 4
FER.

TEDS(T,,T,) =1 -

Watanabe 5 A (1993a) ., Hirayama ( 1995 ) i i
XA SR A T IR AL B AR HROSORY rh i SCA B DA
FIKAV- L FNEE B2 R 8 37 K% . Ramel 55 A (2003)
HE GRS 025 1 KP4, &%
(1) At DX S8 DU) 3 23 DT T 9 RRHEZEARZS 1B B iy 4 B
“T” FICAR M e F-48 ; Watanabe 55 A (1993b) fii F
TRV B SRR 1) [ B 70 5L iy G 0 S s | B

( Watanabe F1 Luo,1996) ; Wang %5 A (2001 ) # i} 7F
WL TE LM I AN RS AS By R AL, T2 A1 FH 3%
M A7 ) b BRSO R A 1 XA B E
FERE DI, PR IX BN 1Y 25 1 ) FROTAR AL bR
# 5% %5 B 4T =K 1\ ; Kieninger Fl Dengel
(2001) AR5 11 HE LR S HRAS T2 Fe A b 20T B 45 1Y)
ik, T AR F B SCAS DX R AT 0 HG Al 35 38 AR DX I
A —FE B R E——A[RIF 1 SCAR XA o il B4
SIS, I ARSI e A X3k

] A 1 SR XA 00 AT 5 e AP e e, R e AT
el Hoop BAARERMER & Fang 58 A (2011)
PR A T AR A R R AL S PR T . X
Jii LA PDF ST, 73 4 03 AT A A6 . PDF
BT DUTEI AT SRy 53T 2 S 60 BT 3 R A ARSI LA
R RAGKGEI 78I S B AR A I FR 43 v i e % b
— ARG LR S5 RN DL I 3 B AT A T 4 B 1 31 3R
PLE,
1.2.2  FETUREE % > (0 A DXl I 7y 7

BE& TR ALRE PR ACF B4 v, TR BE 2 S FE T
PLALRE BT o3 A A ARSI A5 55 E IR T I0 R
R, MERTE o # 8 B ARSI S5 i — > EAA
H, EBR B4R T35 22 07 15 8 gk ke SR DXCIURG: I 1)
A, —2 B AR J7 3578 ICDAR2013 Al IC-
DAR2017 32 ¢ FRYZR N 2 FIk 3 i,

Schreiber 55 A (2017 ) R H T Faster R-CNN ( re-
gion convolutional neural network ) ( Ren 45,2015 ) 1f
SRy AR 1 A5 R 00 45 ) f R BB AN R A 1Y X B
Gilani 55 A (2017 ) 75R FAH R A9 H ARk I 19 265 114 [7]
I, A 3 ol B 7 4 ok 19 5 DL T LR RRALE
He 55 N (2017a) K 2RA% K5 D0 A Sy SRS 23 1 09 F4F:
%, fi H FCN( fully convolutional networks) ( Long 4§,
2015) VRN BRI AL, % 8 T 2 RUBERHE , [R) I 3547
Frk  Beig L M BUR B h Zeka f o326 | e Jmid il i
AR HT A B L A5 AR AT A X5 Kavasidis
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%2 ICDAR2013 RN &R LR
Table 2 Comparison results of table detection on ICDAR2013

1k F1/% #TE
Schreiber % A (2017 ) ( deep learning for detection and structure recognition of tables, DeepDeSRT) 96. 77
Kavasidis 55\ (2019) 98. 1 IoU = 0.5
Siddiqui 2 A (2018) ( deep deformable CNN for table detection, DeCNT) 99.6 IoU = 0.5
Melinda F1 Bhagvati (2019 ) 92. 64
Huang %5 A (2019a) 86. 8

Paliwal % A (2019) ( TableNet) 96. 62 T£ Marmot I)l| 2k
Zheng %5 A (2020) ( global table extractor, GTE) 99. 31
Prasad 25 A (2020) ( CascadeTabNet ) 100.0

%3 ICDAR2017 Righ LR L& FIEMER XI5, D s X I hy T b g — A ] R 5 3%

Table 3 Comparison results of table
detection on ICDAR2017

Tk F1/%

Siddiqui % A (2018) (DeCNT) 95.2
Saha %5 A (2019) ( graphical object detection, GOD)  96. 8

Huang %5 A(2019a) 97.1
Sun % A (2019) 94.9
Li % A (2019) 90.3

ZEN(2019) [FFEE ] T — > B8 (0 1 SL o3 HI 284
i VGG ( Visual Geometry Group) ( Simonyan Fl Zis-
serman ,2014 ) YR8 T W 4%, [A] B A T 23 30 46 1
(Yu FI Koltun,2015) k4" K2 B, 2 )5 i b
SRAE NS A R R R T8 4 4y D LR, AR A B
BERWITE, IS BENLT - Rk h 2, 15
) SRR 4 e 18 X B, I %) A IXCIUAdE ] Incep-
tion ( Szegedy 55,2015 ) P £& R AT IR A B 2 A 12K
Siddiqui ¢ A (2018) #2H A9 DeCNT (deep deformable
CNN for table detection) M Z% ¥ & 28 ¥ FH ( Dai 4%,
2017 ) W FHAE B Fr A 9 2w {41 T ResNet-101
(He 45,2016) fE AR AES IR 2, ] 1 4R AE 46 7
B (Lin 48,2017 ) KAl BOCE 28 A9 FFAE, Saha 55 A
(2019 ) K2 M A DU A SRy SCRYAS DU b B 26 H bR
M B)F1E 55, 20T Faster R-CNN I Mask R-CNN
(He %,2017b) M 4& , JEUEW] T P12 B 7 3R A%
I YRR . Riba 25 A (2019) K 4 28 W) 45
(graph neural network , GNN) ( Scarselli 55,2009 ) i
FHEN T RASAGI b, AT A I H SRS A SCAS X3

AV AT RFIE S B 6 s R kAT 4328 HI W
A IXBUR A JE T4, DL SO SR B A XU A R
BAA I, T AR A5 B 2L ) A X 1, Melinda F1
Bhagvati (2019 ) ¥ 3 4% 43 S 5 A SR A% FI T TR A
Hordsf A R AL 5 SRR A, T LA H A 3 A X I
Xof T 0 U ok feft YR e ST AR A R EM (expec-
tation maximization ) .35 X FIr A5 SCAR B 474325, A
W L 75 B T X, SR I B T T A DX
TUAS AT A A5 2 28 1Y X 38, Zheng %5 A (2020)
5 PR TT S ARG TN R A A W00 BT ] — A G T ) 25 v
T FH B TTHE (9 07 B R R SRAR A I I 25 2R, 1K A1,
A — S ] oy Xof A% AT 4G I N 45 K TR B BIF 5T
W AERME AUk TP T4

VAR E N WA B TV 28 T IR 2T 1Y)
FEHE DX ARG M 351 . Huang 26 A (2019a) X Yolov3
(you only look once ) [ 2% fA 8 HE AT 1 3 07 M I 2
(] IR J A BRI 23 B 1 A I HE 19 25 11 IXCI, o D st
TWRFE TG AR I ) R AR TN AERS . Sun FFA
(2019) $2 1, Jk T8 4 AR AT 5 125 Lo AR T ki
(R RE B TR ) 52 AR ME L 5 BT A I 00, R I A 2
CornerNet ( Law F1 Deng,2018 ) ) JELAE | 7 K I % 4%
() [ (8] 3 4% 1 4 A FA 0 s 07 B, e s 5
4 A 25K I A AN () 235 %, $1 8 T RGN ARG
Li 58N (2019) W SCvE T/ R AT SR, H Xt
A I I 248 SR A it T AT R R A B A1 R R AR
FEAF SH R AE AR 0 [ 28 1 B P 2 il BB AR M A T
e TETCZ R E RS T HAF I RUR . Zhang
ZEN(2021) #EH T VSR (vision, semantics and rela-
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tions) PIZ&  le T SCRYA LSS A U E . SCRY LA
PG (58 ) R SCAS i A S (545 4R ) 1 )i
SO RIE A VSR, AR5, 38 3 — XU 9 2% 12
SRS A S AL 58 A SCRPAE X SE R AIE B S 1A
RO AR — 2 RUE H@E N RGBT, 55,
G55 H5T GNN 1Y R B Wt F 22 8] 1) 5 7
PEATHERE A R A B R

1.3 REEWRABEXHAR

FERE LA F A X IAG I 2 S5 AT 55,
Ry b B R VS A N T i H e i
DR e 4 i T B AR Y S5 R F R . X2t
AR (F B BT B B AL S BRITHS
Z B OC R EATTAR YA TV, A, R ST RIS
th RS R F AR LT PIRMRIEA 1)
FATTHE 1) 2 (55 B B OTHS IO B SR oTHE 1Y
FrofE BAITAR BN A 52) HTML AU B Latex
AB (455 BT S 1AL A5 S, A Sl 2 0 ot
HRINE) .

1.3.1 fRGemRM A iU I ik

B M DA AT 55 2600, 72 T4 10 SR A% 4 1y
PO R A0 2 AR e S i B
Jei e TR BOE T FH AL &7 21 7 o 58 U RAR 54
PUIMES .

Ttonori (1993 ) MR ZAS H HLITAHE HY 2 4E A Jr FY
PN, A P 26 300 A 23 Bl BCEE v By SCAR e SR 5wk
A SCAR BT Y XS T B ITAE | DA T 7 21 4
ANFRTUAE 1Y B B A BR AN AT B A B Rahgozar YN
(1994 ) MIARHEAT 1 ok HEAT R AR A A Y P, SR
S R TR SOAS B SR 4 BRSO B ity o 8 D) R
P ERTCHE Hh ] 9 25 1 DX ST T 10 SRS RN 81 117 3R
XK, ZIFE AT RG] Y A8 A B RS FRITAR 0L B
FNFALBIL5H . Hirayama (1995) W) ALK 25 10 &,
AL PAT B AE LA 3B A B FRAR AT RS ST
FHBh S HRIVE ALY 7 260 2D N A AT 2 C R
PUI  RAK S RAG IS5 . Zuyev (1997 ) fdE HIHE 52
FROEGEAT RS A BUN AT MG 2 L Je s 1 X
BT RIuHE o E, IZBEEE 40 3 FineReader
OCR 7= /it Z "', Kieninger (1998 ) #2 i} T T-Recs
(table recognition system ) Z 4t , DA il iE [X 3k i HEAE
A I RGN SRR K AT A
AN SCASKER R (15 2 IR R A A58 . B, H L
TESLEE Al FHE T T-Recs + + R 4 ( Kieninger 1

Dengel ,2001) , # — 42 T+ T HHAIBUR . Amano 55
A (2001) BUEBHERLT LA T SCA Y SUE B 58
SRS AR —EAE, R B AT A Sy 4 Fh2E
B2 H Al RN RS SR e AR SO S5 A
B SCAYTE SCR LR RIR, 23 B 3R HE 5 HOG R
ZHZIMPIMERLR . Wang 55 A (2004 ) K5 24 254
FE SR — BRI it T — R O R e ey R
SERPRAR A o RS R 2R b B JLART 43 A
AT 2 RMAC S B, 15 B R A S5 . R
LS E L FRAK S5 H IR A Tshitani 55 A (2005)
HAFH T DOM (document object model ) #4 K 27 3
6 A IS A UG b S B TTAR RRIE SR X
BASRITHEHEAT 4328 IR AN I g e A I
HEFTAE B LA T B0AH 0] 1) B 5T A% HE A, Hassan FlI
Baumgartner (2007 ) . Shigarov 5 A (2016 ) W L PDF
SCR A FAK U 244, N PDF SCRYS = it 224
M5 R . JEEEIE N T —Fh Al i & 17 X7k
FEZE,

] P 18 SRR 25 R PR BT S A 2 e, TR A% ¢
()3 & 07 sk AL 2 ) Jr 8. e, Liu
SEN(1995) #2407 RASHEL AR 7 V5, 1 &A% 1Y
HE SRR AR BOAE SRS AR, o] LA AH 40 s LA I sz ke
FAEIGER . SR B A N 4 T3k T B8k R o A3 Al
PRicEAE P, 2 )5 Li 48 A (2012) fii J OCR
(optical character recognition ) 5| & il it & B vp Y SC
ENOEIB &N VA PSR S Ve S A EY it
FRAF R MBMBOLAF B A5Gk, 15235 5 R AT
AT o BAAT , TS 3 ZRA% 254

SR, FAk S5 F U B9 A% 48 05 1 7T LI 4
RUATE 4 B B TAT RGN0 43 ) 5 5 AR 3, T304
R 4 e 55 5 b B T SCA B ) 43 S A Ak
B LR LRTTER RS
1.3.2 JETIREE ] IRM SRR T 15

TEAL GE R RAG LR PUN T il 2 b BT
JEE 5 ) W R AR G R AR A TT L4 BRI B Y
i AT N 007 ER SR A i 7 v .
b AR ) BT T R R S AT AR AR BTk
FNSCAS PRI | P4 T B TTA% SE R A 4028 5 H T m)
TR NS AT RS AT I 23, Z 5 X STk
PTG TIPSR UG SOA AR T ¥ 48 5L T 3R A%
PG BB S A 22548 JIT Xt L 1 1 81 SCAR (HTMIL
Latex 4%)
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FEXTITAF R — S AT URME R Tk RARERE R4 ISR 5 o it TIE07 i ek F R B o v
K 48 (ICDAR2013, PubTabNet) , HLACR B 4500 A AR, N IAE & 1 — b 7 AR A

&4 ICDAR2013 RIEEIIAFLEREILE
Table 4 Comparison results of table structure recognition on ICDAR2013

Tk PR AR/% i
Shigarov 5£ A (2016) Fl 93. 64
Schreiber % A (2017) ( DeepDeSRT) F1 91. 44
Siddiqui ¢ A (2019) ( DeepTabStR , deep learning based table structure recognition ) F1 92.98
Tensmeyer %5 A (2019) F1 95.26
Paliwal % A (2019) ( TableNet ) F1 91.51  #£ Marmot LIk
Khan %% A (2019) F1 93.39
Chi %5 A (2019) ( GraphTSR) F1 87.2
Xue 5F A (2019) (Res2TIM) F1 74. 04
Zheng % A (2020) (GTE) F1 93.5
Raja 2% A\ (2020) ( tabstruct-net) F1 90. 6 1t SciTSR Ik
Qiao %# A (2021) (LGPMA , local and global pyramid mask alignment) F1 97.9 TE SciTSR il %k
Long %% A\ (2021) F1 98.0
Li % A (2021b) ﬁ;;%ﬁ;%ﬂ 57.78/90. 63
&5 PubTabNet RI§ZEMIAF L RILE
Table 5 Comparison results of table structure recognition on PubTabNet
Jrik LR/ % PRI E

Zhong % N (2020) ( EDD, encoder-dual-decoder) 88.3 TEDS

Raja 4% A (2020) (tabstruct-net) 90. 1 TEDS, 7F SciTSR LIl

Qiao 5F A (2021) (LGPMA) 94.6 TEDS

Li % A (2021b) 95.32/97.39 F1/90 73 FIHERR R

He %% A\ (2021) ( TableMaster) 96. 84 TEDS

FUIE T bR T BTAR AR I R TTAE SR 7028 2019) , KRG8 43 Dy B TS A6 I B BE , e 2 8 >
TR 27 S Sk A A HE R AN P 1 BT 7 ( Qasim 5 S ERTTAS O R FIWT BB,

Y

Share a col? Share a col? Share a col?

Pair 5amplmg Dense Net

/"

S . . LS < -,

- e Palr samplm& Dense INET
4 [mage features \.) -
Pair sampling Deme Net

BT AT b iR SR U IR~ > A HESE (Qasim 45,2019)

Fig. 1 The framework of bottom-up algorithm for table structure recognition( Qasim et al. , 2019)

N

A~ A S+ S
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Prasad 45 A\ (2020 ) == ZE4E FT 135070 19 S oTAS K
M B AT S, #2 T CascadeTabNet , —Fh 3 T 2%
IGCHERSE DX ) CNN 15 43 238 I 2% ] fsf ez i B e A
FIer , TERGINZEAE A B AT B ek 2 A 4k
(IZRAEFITCL B FHE . X T A LRI A8 B0 o
FLAAT AR B3, It AT 80 28 s5R i o8 B0 5
Yo T JCL 14 2 4 DU o8 FHAG 0 320) £ B T8 A A T3 A7
(L, FET IR AL FRAE 451 . Siddiqui 55 A (2019) 21
f] DeepTabStR [ 244 ] AR BRI AN FHF H prdaing i)
25 [RIBEXHAT BRI TR HEF TR , AR F8 5T A%
PO BRI E b, A — L L a2
TR A O R W B, R4 H BA TR B SCAR X
I, ol FH R R T 0% A TR O ) T B DT A =2 (B R G R
Clinchant % A\ (2018 ) £ JJ7 52 SCHY 9 24 U1 Hh 224K
TARAEREAL Y AN G B 45 1 4E . Qasim %5 A
(2019) £ {57 T T 190 286 ke ik ke B T A 22 1] P G 32
Wrin) &, 1 4 fd ] OCR 5188 3R R R SCAS (1o

Precipitation 2001—2005

Precipitatio

FNNZS | Z S (A R 28 D0 248 SR B IO A% 1 A0 o
ik, JFLABATCAE 7 B AR R S B AR AE , ASCAS K AR
HSCAHIE 3 FRFIEAR Rl G A SOR SR RRHE
B R e SCA P Ry T A A e T ) [, O
PTG, B AUS B A RRE 2% A DenseNet , 98 Ji5 |
WA SCA P 4k T ] — A7 w51, A S e A
BE I Jr il B R 0T ESRAR R S . S,
TEVI GRS P T 524 RIS IO RAE D7 s i R AE fARE
ARSI EATTAR RS A o 3 A )i

H T3] T BT84 EU R R ITAR A T I A i AR
W 2 Fros (Tensmeyer 55 ,2019) , HFE AR % 2
SR B ITHS (AT RIS 43 B AT, H A J0) 43y o
AW EATT, SR 5 AR P R0 2 05 12 R B2 2 > O vk
WX BB PRI HEA T3 O, LA TFME BE B T
KRS, e R AAT 91 73 80 5 1 20 T BAOTHE
MBS ATES B IR, B R HEAT A5 FG0 RS I T AN R4 T
JEEEMATHNE IS RAE

2001—R005

Australia Sydney 6.2 feet

> I

Precipitation 2001—005
Sydney | 6.2 feet

Syd
- ﬁ}%ﬁﬂ =3 Australia bl 62 feet

Queensland 10.3 feet

Queensland | 10.3 feet Queensland | 10.3 feet

New Zealand Auckland 8.5 feet

New Zealand

Auckland | 8.5 feet New Zealand Auckland | 8.5 feet

2 BT T FRAS SR TR B 22 3] J7 7 i A8 ( Tensmeyer 55 ,2019)

Fig.2 The framework of top-down algorithm for table structure recognition( Tensmeyer et al. , 2019)

Siddiqui 55 A (2019 ) ¥ E A 5 E LRy — 1
SCAENTa) A, T T 250 T G A e — A i 2 i 2
¥, Gt By B ik 2 FRURN b Ak ok AR IR AR RRAE , i
T B B U3 3k sz 35 BRI b SRARE 0 5T s Al A ]
AN L X BB R AT 328 FE S b B
A FAMESE R R B 45 R . Schreiber %5 A (2017) 7E
HAE H 1 DeepDeSRT & %t ', LI FCN ( Long 4,
2015) M SERHAAE , FEATAT RS B TE o El, b,
AT 51T Z [0 [ B AR  FESEA T A TR )
U5 3A 2 6 T s B EA T A, Paliwal 46 A
(2019) $2H T TableNet, [RJFE(E FHE X4 BIHEZE
V5 A A T RN 285 A8 LA — N HE SRR EA T b B
(R EE R AT AR ARSI AT ARSI, b7 VR X e K
DUFNATHIARE I AN TR] , 43 S04 B T I 4% b AN ) R
JEMRRESEATRL G . 205 S i & R X e A
AT EAT 0 5 A3 B RAS Y45 . Khan %5 A (2019)
WA, BRI 46 37 B T 8%z BF To i AR U ) ) e
fiE, [ 2008 T A75 (A7—28 FI 8 R—AT) MHEA #E

A, S RRARAT R I A HER R PR T S R
[r] B A 22 R 28 A AR R GO A T80 o3 B AT 14 TR
5, Tensmeyer ¢ A\ (2019 ) XiF FEH& 147 51 43 % Kl 43
B A IR AT TR rhe, 't T — AT
DRZE W A 435 by e 400K FE () BEAR FROT R I R4 T
GBI B EIE R RAE G5

Raja %5 A (2020) 412 A 15t 1] & F1 H R ] E A AL
PR AR ST 1R, — T ot ARG 00 o 286 R A T
TCHE , 75— 7 TN ARSI L R A BT AR A TRRIE R
X SCARHRT AT [R1A 7 A0 [R] 51) 8 40 W7, DA 345 e 4
e HE L

425 T Table2Latex ( Deng 45,2019 ) | TableBank
(Li % 2019) %545 5 HTML 5 Latex FXA5 Y 26 4% 54
PR R SCAR A S 7 B i 24 e . LA R Ay
il 3 R

Deng 45 A (2019) ffi i T £ #L11%) IM2LATEX #5%
#Y(Deng 55,2017 , Iy H] CNN HlEURRAE , Jf:
i A A T B AL A K 2 A2 2% (long short
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3 T ER SOR A U AR S5 T I HE SR
Fig.3 The framework of image to text algorithm for

table structure recognition

term memory, LSTM) ( Hochreiter 1 Schmidhuber,
1997 ) e Bt B Y Latex 10F%, Zhong 45 A (2020)
P& A9 PubTabNet 4 42 AR T RAK G5 M9 1Y
HTML {GH | [Rl it 2 4k 1 45 A~ B oA I SCAR N2
RLIG, flAT T 5 T — b 4 6 25— U A B 25 i A 25
EDD , 74wt B B s it FH T — A5 B 28 I 2% i
TE A5 B B el PR 4906 0 i 2 R 28 ) Herpr— A~ 7
TR RAE SRR, ) — A T TS LAY
SCARGER, (HARIE AR X M BB A 45
TR AAAD < (od) " bR B B, SCA A B 4 4 2 1 0k
T o AEVIZRmT | B S R 25 A f i o B oph A 7)1 2
Z 5 R A R 2 A I 2

Bl R 2 2T (0 R R, DA R Tl X e A L 51
R B H £ R, B 0 2% 45 R U IF 58 1Vl &
& A T — A R T I R

FE AR bR A 5 U PF 5, Chi 48 A
(2019) #2H} T GraphTSR #LA&L, 3# : XF PDF SCAS )
FEBT A5 B BRTTHE 25 LA A I 19 30 FEHE K B4
BATORE U — A0, At A R R ARl T
b RN Nr BT T ABR AR, X FRAN T
MSSEEAAE SR RN E, ZE
el I 33 7 0 ML A 1 I 46 ke X g 2 i 3R AT 4
J5 AW K 4B A B IT A% X 5 7 TR — 47 mk [] —
H, Xue 55N (2019) $#2H T Res2TIM ZR 48, 7211
RGN DO £ ARAS 45 A SCAS IX U, 7 X 38 i P14 i A
2o it B RN L A REAE AR R, T4 2 B T A% X R A1)
WP BATTAS I b R 22 R I A B R AR
ATE Y, Qiao 55 A (2021 ) NPKE H Lo TR B THS AS:
WL P2 T LGPMA P25, 2 W 45 M JR) 38 Fl 42 Je)
AR I8 T SRR, 5850 R T R AN 42 Ry R AT
(A f B, a2 A ) T T 43 SR, 3R A T T HEAY
X5 BRTTAS DI, IFfE I Bhn 2 1 7 =X, I b gk 1
25 B TTHS X R DAY () T4, Li 58 A (2021a) fiff
FHZAT 55 (At L5350 D00 266 [R] B R4 710 S5 B OTA% AT
SR LT E N T I B R R — B0

W, Bt 7 TR SO R - BT R
ANFIR 2R % B ) A 335 R 46 i 7 125, Long 558 A
(2021) 7E42 1 — > H 2R 3 57 19 R A& U £l 5
WTW Rl i 42& H T Cycle-CenterNet [1Y5R4& 2514
PUITHE o TN A 2o 25 1 SORS SRAS UM BX i #5
AR RS R, e A AR5 b il T 3R 4%
PRI, A7 A5 Z 18] B A HE 5 58 4 X 55 K &R
fBAITLL CenterNet( Duan 45,2019 ) Sy KAl [] B AG: 0
FITHE AL DL K 4 A FRITAS B S0 A X FETE
JUHE A M 58 B 2 S5t AT DL 6 R A% 45 4 4T
WA

e A T m T /AT 90 40 #) J7  b, Li SR A
(2021b) % [REIFRASAT G 73 2 45 B M F7—
I3 PR AT —AT—03 B AT —A7 " RORL A R AT 20 A I A
H—NBBERRWFHBRER L, e AR M 4%
ARIEUG AL IR — AT 505 9 Y PP 91, Bl
FHIF 90FRIEE W 28 X047 FI8 00 B R R 3700 25, 15
FNFT AN AR RCR TR A%

TEE 3 SCA P 81 19 J7 i v, He 55 N (2021)
$ i 1) TableMaster B DL SCF LRI Master ( Lu
84,2021 R HEEAY, e Xt ek HTML AR A5 317 %1 43
ZIGAEARA 28 5B 3 B I T — A BT R 43 32, 1l
- BAITARASI AT HTML 06 (4 A2 il — — X1z, [ 25
PEAT o TRIIRE DA 1 A ke A 5 B T A A I R R A X 5
20y 0] @, 1% J7 ¥ XA T PSENet ( Wang 5%,
2019b ) X SCAS B BEATAS I , X TableMaster f95.T04%
K AT 1

TS BRI A8 A U] B B L LA
ARSI A% i [ I R AT SR A A 2 A
PUI 3B 5 ZE A B ITAE 19 SCA AT PR A 2,
IR, N TR R BRARCR SR 2R RS
Xof FAR U BRI S8 A A S

UFRAT 2021 4F 6 H—9 A0 T — KM
PUNBARPRFE . AR HLFERAE T 2 T0 IR 5 3R
MRS, X EEERIGORIE T HE S T A e,
A LG i A Rl 2. Hoh 16 000 1R P 1%
YERINZRSE , S it T R4 9 HTML ACRS | B 0T ks AE
DL BATTAE PN ZARAR T 52 000 W& P9 254 A S
YERIGUESE | 58 2R BRI 2 000 M8 1A I 4E
FEFELL TEDS AR IT I bR X 25 A ML 25 2R 47
141,

SMATTS BT 3 44 BRIy S BEA S BAR A, #5
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£ T RAK A | 2R A 4 A U] | SCAR R HTML
BRI 45 [ B (B AE 2 B BOR ) RO LA 7R 22
o H 1 AITER AT Cascade R-CNN ( Cai F1
Vasconcelos ,2018 ) X A& i 474, I 4 A 1 )5 &b
LR v A (9 B 2% 5 i HL A TableMas-
ter 5 (He 45,2021 ) SR UM HTML J3* 81 Rl L5044
X35, ; 2 J5 14 ] BDN ( barcode detection network ) ( Jia
45 ,2020) KAl SCAA T, If-fd H CRNN ( convalution-
al recurrent neural network ) Fl1 CTC ( connectionist tem-
poral classification) ( Shi %§,2017) SR #E4T CARTT )
PO, f J5 B T A 45 RGP R RS B e & 4501
%2 2K T CDeC-Net ( Agarwal 45,2020 ) K 47
FARFNETTAS ARG I 5 25 &3 3 4R 50T Rk 2 il
PRGN B8 A m] R, FE RAR KM ZE R Z J5 R T
TPS(thin plate spline ) 7% 48 F1 {7 5 725 46 4 Xof (5145 ik
FIBFAE B IE G RAORAIE T R BT AT AR XS 5%
ZJE AR Al B ok 1 HE I8 5 R AR A5 B Jm R
DBNet ( Liao 55,2020 ) f:l SCAAT, I8 F§ CRNN Al
CTC M5 EARVUNICF o 55 3 A AERAS A
24T 55 1977 =X, IRl 43 31 B T0 RS FI R AR LIT A
I BATTHE 5 Z S TE SCAS TR S 5 B v 6T 55 3047 1 40
1k WS EITHE N AT 3 28, FIM T 5 B oo 25 R
TUAK DL K A Pl TR
1.4 REAFIRFBEXHAR

Fe s N A PN BB 58L& P DT T, — 5 T2
XF T BTOHE N R SCAS BEAT IR, — A AR A TT A%
DIk 22 I, i B B YOG S S A RN O v
(OCR) HEAT DR, 3X 07 THI AN J& T8 U Y T 5878
We , ANBTEARA 215 55— O TR AR PR B3Rk N 25 F
T FAR 028 BATTHE 3 2R L R A8 A5 B IR AT
%, X JE YRR PO R SR Z—
L4 1 FAR IS UK I AN AT 5T

FME AR 0 ARG FRAK Y G A BN 25, W) 3R
KIEAT5r25, Wang F1 Hu (2002 ) H 35 6 4% £ & Y
N ZWEFeA% 43 R 1E i ¢ ( genuine table ) F1HE 1F 5 4
(non-genuine table) , AR IE i 3 248 (LA H H
HTML A% b5 25 o #E 47 10 543 Jmy 19 N 28, JF A 2
SRR FAREAE . AT HTML s 5 (table) b
SRR T — RIVRHE, S T — AR
BLEES: 5 J7 v 6 22 M 4T 402, Crestan il Pantel
(2011 ) KA 43 P R« 5 R AUFIIR R AE DL K
AL PSSO T 40 J i 2Rk o PPy S 4m oy

NN FRIY JE /AR R R A2 BRI s B )
A0 0 T A% AR, Ml A ERAR TRl T R
& AT Sy RPAE R A 2 e iE 28 T A A M P o
RS A IAT K

FATTAR I 298 1 2K B TTAR 0 AR Sk e B
TEARAEIN, Fang 55 A (2012a) HUAR T B0 K
AEAEE T LA T W KR Z M 8Ok . H
hE & TR B R A BT R 3k 70 A T-A%
O ZE 1A B30 TR SRR v T 2 1 P AT/ 91 B8 A A
PE IR RN BB/ B RS 1 AR/
(B RS AR 1 73 B, AT 23k s L T HLAR
PR RAER T — R X o Sk i A
i, IR SCRp Iy B AL 2 2 32 A 1A AR AL AR
K BRLTTARAT EH 432 Sy RSk BB B OTA% . Seth
F1 Nagy (2013) ¥4 BLIGHE 43 B 5 FPOR[RIZEAL . 17 3R
S HIES HE AFARZE (stub head ) MIASMER,
F A b B EE BT T L AT 81 3k B AR
8 SCA T 91 I — A 2 73X — A5, R PRI A TP Y
BAHITHE YA, Koci 55 A (2016) ¥4 2 A% Y
BTG > N 5 A ook sk Rt iRk
A B Al IBCRAR B ITAKR I N 2R AIE | BRTTAR XU Ry
fIE EARAFAE 5 FHARRAE RN 23 [RUARAE | SR I R i 6y
T LRSS A5 A ) W B BL a7 ) 732 itk
1152 AR BN ICAR I, Gol 45N (2019) £5 5 %
JE T BATTAE T AY SCAS T XURS AL 38 3 — 1> e A T3
I ZRAS RT3 45> B ITAS Y o) o, 1) ] BRSO A o)
W Fa3] 6 250,

] A LE A& 53 28R B TTA 9 2 0T ) IF 5 R 0
b Horh AT AR B 2 AU i as i R Al
BT BE Y Dong 55 A (2019) MBF5E, Ml fi1F]
H BERT ( bidirectional encoder representation from
Transformers ) ( Devlin 45,2018 ) $& B 1) SCAR
T SCRAAE, I 5 HoAh F TR IE — [R5 A 2] FCNN
(fully CNN) B TMZ SRIE L3 453 S Mgk
A5 AT 55 | F A DX ORI AN BA T AR 4328 3 A4
RS AR — Z AT 55 S HESE
1.4.2  FRA&[F BAMBUR GRS

BLT R AE BB 55 2 MRS BH AL 5 3R
F R SOR P 3R IS o Y SC B A B B, I AT
G o3 8. NSRRI B9 f R, A Sl A SR
B SR AIG R SR SCR R N B R EE H
b1k A0 45 20 45 OC B B HAT AR e A AL
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Hirp HA C 219 ICDAR2019 %6 Jp ) k& 5
SIRIGEFE (Y SROIE %4 4 1) — se R /S5 R an
%6 iR,

%6 SROIE HiEEERMMERILE
Table 6 Comparison results of table information

extraction on SROIE

Jrid F1/%
Liu % A (2019a) 95. 10
RoBERTa( robustly optimized BERT approach) 95. 60
(Liu %,2019b) ’
LayoutLM ( Xu %5 ,2020) 95.24
TRIE (text reading and information extraction) 9. 18
(Zhang % ,2020) ’
PICK ( Yu 2£,2020) 9. 12
LAMBERT ( Garncarek %5,2020) 96.93
VIES( visual information extraction system ) 9. 12
(Wang %5 ,2021a) ’
LayoutLM v2( Xu %§,2022) 96. 61
TILT( text-image-layout Transformer) 98. 10
(Powalski %% ,2021) ’
MatchVIE ( Tang 55 ,2021) 96. 57

TCPN( Tag + Copy or predict network ) (Wang % ,2021b) 96. 54
ViBERTgrid ( Lin %,2021) 96. 40

StrucTexT( Li %¢,2021d) 96. 88

ARk BEE B ARIE S AR R K, —ER 53
WFSEE AR 5T 48R S G2 1Y) 7 91) SCAS 328 W B 1) e s
() A SOR Lok IR R 81 SO I Se ik A i
=B 5] 40 LSTM ( Hochreiter #1 Schmidhuber,
1997) , Transformer ( Vaswani %§,2017) , GPT ( genera-
tive pre-training ) ( Radford FlI Narasimhan, 2018 ),
BERT ( Devlin 55,2018 ) } LayoutLM ( Xu %§,2020)
SR T RAE A (8 ) S AL SRS | IS T R 1Y
RO X SRR TE J AR TE S T S5 A R
GRS TERAERE, o BERT S AR Ro-
BERTa ( Liu Z¢,2019b) ,LayoutLM A H:ZF{& Layout-
LMv2 ( Xu 45,2022 ) 75 R A& 5 B O AR 1) 45 AT
S5 RIS T B R E s AU PERE iR 12 S0
TR T

FURUH A A% 55 (oF ) 5 A0 10 SO A5 B Al
A TR £ SROIE ( Huang %5 ,2019b ) , FUNSD

(Jaume % ,2019) , CORD ( consolidated receipt data-
set) (Park 4 ,2019) , Kleister( Gralinski 55,2020 ) 45,
TN TR BT HR AR 200 5% 4 AE i A B L
Jr I 2 T — 2R N S A BRI 4R i an
OSBRI & 5 (Lin 45,2019a) K458 (BEAEAb Ty
(Yu %,2020) | B AH 4054 ( Zhang 55,2020 ) Flid 45
bRl (Wang %5 ,2021a) % .

FAsAT B EUR A% N AN T i — IRl
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Je B 19 7 51 A i #8578 (40 LSTM-CNN ( Chiu
' Nichols, 2016 ) . Bi-LSTM-CRF ( Ma #I Hovy,
2016) .BERT ( Devlin %§,2018) . RoBERTa ( Liu 4,
2019b) 45 ) $& BT B i . BN B 1Y J5 ¥ (40 Lay-
outLM , LAMBERT ( Garncarek 45,2020 ) 45 ) W &7 7
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SURRRAE F A ) 3 AR B AL (40 PICK ( Yu 5§,
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FAG T B9 7Bt (41 GraphIE ( Qian %¢,2019) | Liu %%
A (2019a) . Wei %6 A (2020) . TRIE ( Zhang 55,
2020) 1 VIES( Wang %5 ,2021a) 45) .

BET 2 HEERAEROA% (2D grid) (977 B ds SCRY 2R
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Sy FIREALN 2D Mg R O B (. X — 2K
BE el Kai %A (2018) e Chargrid L
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T 250 DO 246 Sk T 4 HE A RN 3 FAE 2D A%
TRE T SCRYR SRR R {5 B R 28 T IRRIE R,
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