=4 ASAR ZAEZ" ]9 Vision-LLMS

R P AR | P U = R B kR D

YE) 22 2] ()
warmpark@t3g.com, minjyun0l @gmail.com, yejik4203@gmail.com,
hyjun0103@t3qg.com, leejh@t3qg.com, tensor@t3g.com

Al
2-&3k W A Elol&¢ HTML ® gkl &3 A+

A Study on HTML Conversion of Merged Cell Tables

Using Vision-LLILM Based on the

“Command and Control Intelligence Information Platform”

Byeong-Hoon Park!, Ji-Yun Min!, Ye-Ji Kim,
Yeong-Jun Hwang'!, Jong—Ho Lee!, Ki-Hwan Kim!
"T3Q(F)

O ok
2

0, 38 FF 3
]Z]E HTML Z=

=
R = =
HAFd A AdIE AJTA AR

o _4

QE el AstT Wl

L]
MiniCPM-V 2.6< AH&atlom, 84 dlo]Bl= TNCR# PubTables-1M ®lelHAl 4F& F74 3t
Astatt 4% Hr7te TEDS AXE ALsgow, gafyd =g

oW A -HTML IZE %S

2D X3 AT T8l AAL A B
2 WH33t7] 98 Vision Language Model2]
=

e

* 2z T 4 5
< 10070 ¢ "HI2E dlojEle] sl 93.15% < TEDS H+E 7]§3}°4 | o] 2 E%(7863%)E‘:} g
H 4%e BT B d7E 9E g Ted HolZ v A4 Eop AvelA BARdS Ea)
Vision-LLM 9] A%5S& FJAZE F A2 HAF= AHHE, oY A4 txdst Z—}‘Qoﬂ %121]1—1‘{]
7198 & F JdS ALE JjgEn
1. ME g A (Merged Cells)ol &, #2] o2 3 (row)
H EA e gAEste] Bk a7 S5eHA L oé(column)Oﬂ A F ) olate]l Alo] dhA A
EAdA ARE FE8taL o5 Fxsteke AUt st AE o] F= FRE Yudt ¥ A2 5
FToA L drh. 53] 3x do]H(table data)v 5 ek dHolHE /‘}%”Oﬂﬂl AAHoz Adsi=d F
83 ARE TR AEd F Ude 84E 9 |opAINE, o5 x4 FHE FASH HxE ¥
& AgstA st gAgststs A2 A A B2 wakste 2 A 7F o
T A o)tk o1 (Full Name) 4—%:/1%;5;(1%”)
Vision-LLM(Vision Language Model)< ©]n]#] = pr e
of A2EE FAld o]dfst= THS HlHo® # ] 2] PN
olH| A & YA Es}et= F&sttt 53] B A 2 = 2=
ze 5 tek % ?LZE O]NO}EJ] @ OCR 7]&
_‘UL_H g me LLMO] olala 2 w2 ayw 2 RS Age 2 A% AAY Hoy &85
T28E mae ololZ W= WHo| WAol TEE s, 53 ¥ 4 7xE& HTMLE 249]
. _ . Wkl o $HS wh
thoolel wel, Vision-LLMS AH&3to] ®ete Al
o woas E oju]A= HTML #4o= wsia =Y AL o Zrh 2%elA #dE AT
= ows Aobstaal ko). 5, 3FA By sk dolHAlS MYyt 4%
oA IIFY WS Ak, 58S AF AnE
AA gt mA| et o 2 6o A ARES A st


mailto:warmpark@t3q.com
mailto:minjyun01@gmail.com
mailto:yejik@t3q.com
mailto:tensor@t3q.com
mailto:tensor@t3q.com

ACK 2024 &=

grzrl 3|

=27 (312 235)

2. °=|-_rL S

. Elol& F#=x ¢4

Eﬂ ol & 2](Table Structure Recognition,
TSR)> Hlo|&°] Fx% 8, ¢, A 3ld,
B A T8 vAY AR ¥y, xE 5
Hot= A7 #ofolth. =7] TSR A+« T2 74
A0 & 71db H ¥ (rule-based approaches) <
N A= BAM 7l ] V’—% wAsha, SAE 5t

ol Ho

z 2

XY

o2

A Gl Hvh[1]

¥ (machine learning
Hlo] &9 &3 d& o353}
He A=7F A 1A s WS A
of dE oErE Edlo, s ;o] #olokk
of thek 7t o] EAlste] Aol A AATt[2]

approaches)©] =< %

kgt
Aelsk= Aol o e 5ol
71 (Deep Learning approaches)d TthHitE Ho] &
tolgAle 283 st WHe] TSR A9
Hol, Agre} Ayl sHo] AA FFE I ATH[3]

gy g4 7Iek o] des A A
o, B Aol x3HE HolE Fx A4 oA

8] aldsfoF & HAAE Holsdttl4]

3. Algst =d 3} o o|E{Al
3.1. MiniCPM-V 2.6
MiniCPM-V 2.6[5]% MiniCPM-V Alg]=2] 7}
FHA RdRE dE 2 glg Qo] mdolt) o
Qo A2z 28 ®E(Visual Processing Module)
Aol (LM F#ox FAET A7 A
SigLIP-400M < AF&3te] A7t ARE A=
ol5 T Azt EZ(visual token)g XA
o Azt A EEe
E9t 3/ Qwen2-7BE 7|Wro R & Ao Hdd
gxo] A A e

oN

5o
T
St

Ed de A7t gae u

o ot \-ET £

2

2. Mol M

TNCR(Table Net Detection and Classification
Dataset)[6]2} PubTables-IM[7]= W3 A& 23}
o] m A 7 AR, o5 VWter Hd

8% 2 Brte Agskac

o) =

g i A=

3.2.1. TNCR

TNCRI6]= 2& HA= QoA FHE =HolE
of E3E A omA g} upd Wi ARE AF
ah= dolE Aot s vlo]H Al HolE FFol
wet 5714 FEoR FEEEd, o] T W Ao
T35 Mol gl dolg ¢l Merged cells 31t
= Addgstdn o] F nied BAE V|Fo® Ho|
E om ARt FEF3t3, EF QS agolu frAbet
et o F olu A& FHAsE AT

3.2.2. PubTables-1M
PubTables-1M[7]
wodelHAoR ¥ A 9 E PE 4

wel ﬂ

(

My
FHE ® olmA dolHe
3} HTML 3Z=E2 A§/H§HO\%

3] GPT-40 mini
ol v 4] o

AR FS AEs] wrgdskA] Eeh= A7 AAgTh
oo wel YR oln| x| = A}ﬁa—m 31 HTML=E
33 HE oA omA =

border="1"

g2 AZel,  <thead>,
AREEEAl gt 2B Z=E
A AN = F W
o WIts FAC L
FFUIE FARE

A}-&
rowspan, colspan

cellspacing="0">
<tbody> Ej1+=
v A9 g o,

&2 2 =27

o u] A

=

o

o o

ol

3.24. oM A
HAeHoz AAdE dHolHALS X%
-HTML == # 1029702 o] Folxlon,
H7F dolHAL ¢ 8:1:19 H| &= Bt
HlolEel Wy A vgs Aate A3, wi A
o] AAoA A= Hit Hl&> oF 29%, H+H
2H= 0182 YER T o= ZF HolES A
=2 L}%—r?ié w, W 3=

o n] A

&2 W

- 765 -



FA7171 S8

9] H] A (Vision) E’_%% 5}
o

2 d(LLM)

T2
% ol

-
q 5

B =

7= 2ot}

7]&1[8]0 X%Q.OH S

0.96

/H]o] Tj_z;sjl—‘ﬁ_
}—E Vision-LLM 9] A&
Tkt wo]~

X
HE% 4495, o

ACK 2024 sh=utxrl 3|

=27 (312 235)

Blol & ofmA

KeN
=

oW ]

o o Q@ uE o

ORA(L ow-Rank Adaptation)
Al FelF

Training Loss

Y& A8k

0.075
)
2 0.050
8

0.025

5
*w n Loss (eve yzorpyML Mk

100

200

0.96

300

Steps

Evaluation Loss

Epoch
1.44

400 500 600

191 2.39

0.035
q, 0.030
0 025

— Eval Loss (every 100 steps)
®  Eval Loss (every 100 steps) Markers (every 100 steps)
Y Eval Loss (every 100 steps) Min Loss Marker

100

200

300

Steps

400 500 600

(¥ 2) Training Loss®} Evaluation Loss

tee

A9 843 Fo stolw ety Aol

= NVIDIA HI100(80G) GPU 2%
le-6

» 5 E(Learning Rate) :
= *%7] 15 steps :

Warrnup ERS
= #]x] Z7](Batch Size) :

ok 25 ol X =(epoch) 7} Al ﬂ’ko}oq 7V =4
ghol WA step =500, loss=0.01502 7]F=O=
55 H7bsk o
5. &8 o}

Hlol 2~ HEy} 7Q] 2de s sdgk 100
Mol HEE ]]H*ﬁl"ﬂ’ﬂ FES WYt "=
E dolHe 3 oluA ¢ 3 & HER 49
Holewn, HTML EHolE HAS WA
‘rowspan’ # ‘colspan’ £4E AFstgTH

Estimate

Constant

-0.028

—1.598

AR

Lag 1

1.796

16.278

Tag 2

-1.037

—9.945

Lag 3

0.232

1114

Lag 4

—-0.084

—-0.773

MA

Lag 1

1.706

23.993

Lag 2

-0.940

-12.853

HxE ofn A

51. g1 x| &

B AFo|Ax = Tree Edit Distance based
Similarity(TEDS)[9]E AF&-38te] A5 #H7FE A4
3l TEDS® Eg #HAF  Ag(Tree Edit
Distance)[10]& 7|¥to = F ®Hol& Fe] A S
Hrbele Aotk o] Axe 0014 1 Akole] W9
2 RAdHA, gol 1o 7 s 7 HolEe &
A o] EohE AL on| sk}

HY A= shte] EglE the ERZ ¥dte}
I #8 Z2as Ha4& AF AFAEY, AHA, diA
) HE&S omgth HolES HTMLOA Ed
TEE RdH, Hols Q14 AyE A EF

’

N

o

x FzoA QAT TEDSE W 4, W A 2
e T4 0FE N o]v} ESIIR S P8
Eo) §APYE EAs] Biol vy @k

T+ Hols A,Bel tg TEDSE o3 Zth

EditDist (A, B)

TEDS(A,B) =1— (1)

“max (4,|B)
EditDist(A,B)& F ®o]E9 Eg 7% 1re] HF
Aglela, max(ALIB)E F HolE F == F7)

o
= Folt}, ==+ HTML H|9]

TEDS[9]¢] #=& ntgoz A HJr7rs 9

af F& A v A7t dasit

1) <th> ElZ2E <td> "2z W33} <ed> B2
o] Egle] FELEg AXEI, <th>E FE=
oA Fete 7] w o]t

2) A <re] U &(content) AH O AeE FHE B
AAg AF A Aibels Ha FxEREo
olygl, el <te] W& (content)= ¢
thooluf ¥ shute] EZAH Y AgEr o

2 @ge FwMowr Qs QxE Fol7] ¢Ilolrh

Estimatelt Sig. Estimatelt Sig.

A e Constant|-0.028 |-1.598/.003

lag1 [1.796 [16.278 [000

lag2 |-1.037 |-9.945 |003 lag1 [1.796 116.2/8 |.000
AR AR Lag 2 |-1.037/-9.945 (003
lag3 [0.232 [1.114 [263 lag3 [0.232 1114 |263
Lags  [[008% [FO475 940 lag4 |-0.084/-0.773 |440
MA

Llag1 [1.706 [23.993 [000 MA Lag 1 1.706 23.993 000
Lag 2 |[-0.940 |-12.853|.000 Lag 2 |-0.940/-12.853[.000

Base TEDS : 0.673469 Fine-tuned TEDS : 0.952381

(g 3) 24

- 766

=9 oA



53. &3

A8 Az mlFd Kol ol mdlu) g
4¥l TEDS A& 7153 18 4+ F 249
A4 FEXE Yl s 2Eado|t) wojs e
B2 W Adx Exshe Wb, gdFd 2de
08710 F7rolA o WEE weldt = weky
Rdo]l o @& HolHdA =& HFE 7S5
Aoz o 5% 455 LSS HoFr

Model Average TEDS (%)
Base 78.63
Fine-tuned 93.15

Distribution of Base Score vs Fine-tuned Score

I Base
Fine-tuned

Number of Test Cases
N w B wu
o o o o

.
o

o

00 02 0.4 0.6 0.8 1.0
TEDS Score

(19 4) TEDS H4¢ ¥ 3
6. £Z&
I oMAE
41 Vision-LLM ]
7IWHE Alrakar

H=
Ax, v

s
—
=
=
o2
>,
N
R
Lo Moo
r’ U _O|L
ot o
o £
5w
oA o
= o
it

}-onf_,

. TEDS #A3 7}k

of, it nlo

o
K of

&
i)
&

Ndd 4

o
=

Vision-LLM<& &

il

T
=2

_>|:4

k)

rO

S

ol H

1o o

ALAHAcknowledgement)
T EE 5T 2A T
(No. UC200019D).

FS o]

[1] Itonori, K, “Table structure recognition based

APdo g

on textblock arrangement and ruled line

position,” Proceedings of Znd International
Conference on Document Analysis and
Recognition (ICDAR93), IEEE, 1993, pp.

765-768.

[2] Kieninger, T., & Dengel, A., "The t-recs table
recognition and analysis system.” Document
Analysis Systems: Theory and Practice: Third
TAPR Workshop, DAS98 Nagano, Japan,
November 4 -6, 1998 Selected Papers 3 (pp.
255-270). Springer Berlin Heidelberg, 1999.

[3] Schreiber, S., Agne, S., Wolf, 1, Dengel, A., &
Ahmed, S.,
detection and structure recognition of tables in

2017 14th [IAPR

Conférence on  Document
Analysis and Recognition (ICDAR), Vol. 1,
pp. 1162 - 1167, 2017.

[4] Anand, Avinash, et al, "TC-OCR: TableCraft
OCR for Efficient Detection & Recognition of
Table Structure & Content,” Proceedings of

"DeepDeSRT: Deep learning for
document images,” in

International

the Ist International Workshop on Deep
Multimodal Learning
Retrieval, 2023, pp.11-18.
[5] Yao, Yuan, et al., "MiniCPM-V: A GPT-4V
Level MLLM on Your Phone,” arXiv preprint
arXiv:2408.01800, 2024.
[6] Abdallah, A., Berendeyev, A. Nuradin, I, &
"TNCR: Table Net Detection
and Classification Dataset,”
vol. 473, pp. 79 - 97, 2022.
[7] Smock, B, R., & Abraham, R,
“PubTables-1M: Towards comprehensive table

for Inormation

Nurseitov, D.,

Neurocomputing,

Pesala,

from unstructured documents,”
Proceedings of the IEEE/CVF Conféerence on
Computer Vision and Pattern Recognition,
2022, pp. 4634 - 4642.

[8] Hu, Edward ], “LoRA: Low-Rank
Adaptation of Large Language Models,” arXiv
preprint arXiv:2106.09685, 2021.

[9] Zhong, X., ShafieiBavani, E., & Jimeno Yepes,

extraction

et al,

A. “Image-based table recognition: data,
model, and evaluation,” FEuropean conference
on  computer vision, Cham: Springer

International Publishing, 2020, pp. 564-580.

[10] Pawlik, M., & Augsten, N. “Tree edit
distance: Robust and memory efficient,”
Information Systems, vol. 56, pp. 157 - 173,
2016.

- 767 -





