Boosting Document Parsing Efficiency and Performance
with Coarse-to-Fine Visual Processing

Supplementary Material

I. Training Dataset Details

This two-stage approach offers unique advantages in terms
of data collection, as obtaining isolated element images
along with their annotations is more feasible than collecting
complete document pages containing different elements. In
the following sections, we will elaborate on the construction
of multimodal model training data for text, tables, formulas,
and charts.

I.1. Text

We have curated a large-scale dataset comprising 20 Million
High-Quality Image-Text Pairs. As shown in Figure S1, the
dataset generation follows a rigorous multi-stage pipeline
which primarily involves:

1. Automatic Data Annotation: We design an auto-
matic annotation pipeline that integrates lightweight
document-structure models with large multimodal lan-
guage models. Specifically, PP-StructureV3 is employed
as an expert model to perform layout analysis and text
recognition, generating pseudo labels that are converted
into prompts for multimodal models such as ERNIE-4.5-
VL and Qwen2.5-VL to refine. Finally, the refined labels
are aggregated and randomly merged at multiple gran-
ularities to produce 20 million high-quality image—text
training samples.

2. High-quality OCR Data Synthesis: During data dis-
tillation, low label quality in challenging scenarios like
messy handwriting and dense blurry text was addressed
by expanding the dataset through synthetic generation.
Utilizing diverse CSS styles, over 200 fonts, and various
corpora, we rendered a large amount of images, thereby
enhancing the model’s capabilities in these difficult sce-
narios.

Ultimately, the data is meticulously annotated at three
distinct hierarchical levels: text lines, text blocks, and text
pages. With extensive language coverage of 109 languages,
including major global ones like Chinese, English, French,
and Hindi. It includes diverse scenes including Academic
Papers, Newspapers, Handwritten texts, Ancient books, Id
cards, tickets, seals, etc. Additionally, the dataset addresses
compatibility with a variety of writing systems and text
styles, covering Printing, Handwriting, Scanned text, Artis-
tic Fonts, etc.

1.2. Table

As shown in Figure S2, we constructed a large-scale dataset
of over 5 million high-quality image-table pairs. Our

dataset construction employs three key strategies: auto-
matic data annotation, potential annotation mining, and
high-quality data synthesis. For coding efficiency, we adopt
OTSL [15] as the model’s target format instead of conven-
tional HTML. The main dataset construction process is as
follows:

1. Automatic Data Annotation: To enhance the perfor-
mance of PaddleOCR-VL in table recognition, we built a
large-scale, diverse dataset covering various languages,
border styles, and table types. Tables are first located
using PP-StructureV3 [6]. For unlabeled images, we
employed a multi-stage annotation pipeline: ERNIE-
4.5-VL [3] first generates pseudo-labels, which are then
validated by a ERNIE-4.5-VL-28B-A3B [3] as discrim-
inative model. Rejected annotations are refined using
DianJin-OCR-R1 [5] (for tools, we use ERNIE-4.5-VL
and PP-StructureV3 [6]). Finally, all annotations un-
dergo rigorous rule-based verification, including n-gram
analysis and HTML validation, to ensure only high-
quality samples are used for training.

2. Potential Annotation Mining:

For public data with potential annotations (e.g., from
arXiv), we extract tables and their corresponding
official-supported HTML source code. We then employ
a mechanism combining regular expression matching
with contextual and sequential alignment to construct
accurate table-HTML pairs. The extracted HTML sub-
sequently undergoes rule-based filtering, yielding high-
quality data samples ready for model training.

3. High-quality Table Synthesis:

To overcome data imbalance and high annotation costs,
we introduce an innovative high-quality table synthe-
sis tool which constitutes the cornerstone of our table
data collection pipeline. This tool enables both ran-
domized synthesis for comprehensive data supplement
and targeted synthesis to enhance recognition of spe-
cific table categories. Specifically, we first leverage
LLMs to gather a diverse and extensive corpus.Then, our
tool generates table training pairs through randomized
configurations of structures, fonts, CSS styles, and tex-
tual content, while also supporting customized synthesis
by specifying particular parameters to accurately simu-
late specialized table types. With a synthesis speed of
10,000 samples per hour, our tool has produced over
5,500,000 training instances, substantially enhancing
our model’s generalization capability and comprehen-
sive performance in table recognition.
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Figure S2. The construction method and characteristics of the table training data for PaddleOCR-VL-0.9B.

Through the aforementioned data construction strate-
gies, we build a comprehensive table dataset encompassing
diverse table categories and recognition scenarios, thereby
providing robust support for training our model in the table
recognition task.

I.3. Formula

As shown in Figure S3, this dataset was developed using a
range of strategies, including source code rendering, auto-
matic data annotation, targeted synthesis of long-tail data,
and public data collection. It encompasses a variety of for-
mula scenarios, such as educational supplementary materi-
als, test papers for primary and secondary schools, mathe-
matical papers, PowerPoint courseware, university theses,
financial research reports, and handwritten mathematical
notes. The dataset features four types of formulas: Simple
Printed Expressions, Complex Printed Expressions, Screen-
Captured Expressions, and Handwritten Expressions, avail-
able in both Chinese and English. The main process for

constructing the dataset is as follows:

1. Source Code Rendering: To enhance the model’s
adaptability to a wide variety of unusual formula struc-
tures, a large amount of paper source code was scraped
from arXiv, and LaTeX code for the formulas was ex-
tracted using regular expressions. Then, MinHash was
used to remove duplicate and highly similar formula
source codes, and KaTeX was employed to normalize
the formula source codes, thereby reducing their ambi-
guity. Finally, the formulas were re-rendered into images
using a formula rendering engine.

2. Automatic Data Annotation: For real-world formula
data from exam papers, educational materials, and hand-
written notes, the process begins with the use of the lay-
out analysis method PP-StructureV3 [6] to identify the
bounding boxes for formulas. Based on these bound-
ing boxes, formula regions are cropped from the im-
ages. Subsequently, large multimodal language mod-
els, such as ERNIE-4.5-VL-28B-A3B [3], are employed
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Figure S3. The construction method and characteristics of the formula training data for PaddleOCR-VL-0.9B.

to generate the LaTeX source code for these formu-
las. Given the rarity of Chinese formulas in real-world
scenarios—where approximately 1 out of 100 formulas
contains Chinese characters—PP-OCRvS5 [6] is utilized
to recognize characters within the cropped regions, en-
abling targeted optimization when Chinese characters
are detected. Due to the complex and diverse nature
of real-world formulas, recognition errors may occur
with existing large models. To address this, a LaTeX
rendering engine is used to filter the formulas gener-
ated by these models. Specifically, image-formula pairs
that cannot be successfully rendered by xelatex are dis-
carded. For those that render successfully, a more in-
depth screening is conducted by comparing metrics such
as the aspect ratio between the recognized image and the
rendered image.

. Targeted Synthesis of Long-tail Data: For certain
long-tail formula structures, such as elementary school
vertical calculations, formulas with strikethroughs, and
handwritten formulas with explanatory arrows, existing
multimodal large models struggle to accurately recog-
nize them due to data distribution issues. To address
this, LaTeX code is synthetically generated based on
rules and inverse rendering is performed using a LaTeX
rendering engine, thereby constructing image-formula
matching pairs for these long-tail scenarios.

. Public Data Collection: In order to enable the model
to learn high-quality formula representations, a substan-
tial amount of data has been collected from existing pub-

lic datasets, including UniMER-1M [26] and MathWrit-
ing [9]. Specifically, UniMER-1M is oriented towards
real document scenarios and has gathered 1 million for-
mula data from arXiv, Pix2tex [13], CROHME [16, 20,
21], and HME100K [27]. On the other hand, Math-
Writing is currently the largest handwritten mathemat-
ical formula dataset, comprising 230,000 real handwrit-
ten formula samples and 400,000 synthetic handwritten
formula samples.

I.4. Chart

We constructed a large-scale, bilingual (Chinese and En-

glish) dataset of over 0.8 million high-quality image-chart

pairs. Our dataset construction employs four key strategies:
public data collection and cleaning, automatic data annota-
tion, data synthesis, and targeted long-tail data augmenta-

tion. The dataset covers a wide array of chart types from di-

verse sources, including academic papers, financial reports,

and web pages. The main dataset construction process is as
follows:

1. Public Data Collection and Cleaning: We collected
a large number of samples from public datasets, in-
cluding ChartQA [17], PlotQA [19], Chart2Text [11],
DVQA [10], Unichart [18], Beagle [4], ChartINFO [7],
visText [25], and ExcelChart [14]. However, the raw
datasets suffered from poor annotation quality and ex-
tremely imbalanced data distributions. Thus, a metic-
ulous data cleaning and filtering pipeline was imple-
mented to remove noisy samples and ensure balanced



clustering, resulting in a high-quality dataset of 220k
samples.

2. Automatic Data Annotation: To annotate our large col-
lection of unlabeled public and in-house data, we devel-
oped a two-stage annotation pipeline based on the Vision
Large Language Model ERNIE-4.5-VL [3]. In the first
stage, the model extracts tick labels from the x- and y-
axes; in the second, random permutations of these labels
are used to query corresponding data points, framing
annotation as a data retrieval task. A final consistency
check ensures that only verified annotations are included
in the training set, guaranteeing high reliability.

3. Data Synthesis: To capture diverse visual styles and en-
hance model generalization, we designed a three-stage
data synthesis pipeline. It begins with a large collection
of base data tables, followed by an LLM Persona [8]
strategy using ERNIE-X1 [3], which diversifies table
content and generates persona-specific rendering code.
This enables control over chart aesthetics such as color,
font, and layout. Leveraging a billion distinct personas,
the pipeline produces highly varied data structures and
visual styles, substantially improving PaddleOCR-VL’s
generalization across real-world charts. For rendering,
we employ matplotlib and seaborn.

4. Targeted Long-tail Data Augmentation: To improve
generalization on real-world long-tail samples, we de-
signed a data augmentation pipeline based on seed
charts. It first selects long-tail samples by their dis-
tinctive visual features, then uses ERNIE-4.5-VL [3] to
replicate their rendering code. ERNIE-X1 [3], guided by
a specific persona [8], further diversifies the code by al-
tering data tables and visual styles. Executing the mod-
ified code produces new augmented charts with corre-
sponding data tables.

Through the four data construction strategies mentioned
above, the final chart dataset covers a wide range of appli-
cation scenarios and a rich variety of chart styles, providing
strong support for the training of chart models.

I1. Supported Languages

PaddleOCR-VL supports a total of 109 languages. Table S1
lists the correspondence between each language category
and the specific supported languages.

II1. Additional Experiments
I11.1. Ablation Study on VRFM

To further analyze the architectural design of VRFM, we
conduct controlled comparisons with several representative
baselines, including an end-to-end vision—language model
(Qwen3-VL-8B), a token-reduction approach based on re-
gion cropping (DocKylin [28] + Qwen3-VL-8B), and a

Language .
Category Specific Languages
Chinese ‘ Chinese
English | English
Korean | Korean
Japanese ‘ Japanese
Thai ‘ Thai
Greek | Greek
Tamil \ Tamil
Telugu ‘ Telugu
Arabic Arabic, Persian, Uyghur, Urdu, Pashto, Kurdish, Sindhi,
Balochi
French, German, Afrikaans, Italian, Spanish, Bosnian,
Portuguese, Czech, Welsh, Danish, Estonian, Irish, Croatian,
Uzbek, Hungarian, Serbian (Latin), Indonesian, Occitan,
Latin Icelandic, Lithuanian, Maori, Malay, Dutch, Norwegian,
Polish, Slovak, Slovenian, Albanian, Swedish, Swabhili,
Tagalog, Turkish, Latin, Azerbaijani, Kurdish, Latvian,
Maltese, Pali, Romanian, Vietnamese, Finnish, Basque,
Galician, Luxembourgish, Romansh, Catalan, Quechua
Russian, Belarusian, Ukrainian, Serbian (Cyrillic), Bulgarian,
Mongolian, Abkhazian, Adyghe, Kabardian, Avar, Dargin,
Cyrillic Ingush, Chechen, Lak, Lezgin, Tabasaran, Kazakh, Kyrgyz,
Yy Tajik, Macedonian, Tatar, Chuvash, Bashkir, Malian,
Moldovan, Udmurt, Komi, Ossetian, Buryat, Kalmyk, Tuvan,
Sakha, Karakalpak
D . Hindi, Marathi, Nepali, Bihari, Maithili, Angika, Bhojpuri,
evanagari

Magahi, Santali, Newari, Konkani, Sanskrit, Haryanvi

Table S1. Supported Languages

detection-based pipeline with heuristic reading-order rules
(PP-DocLayout).

As shown in Table S2, DocKylin reduces the number of
visual tokens (5818 — 4316) but leads to a noticeable per-
formance drop (—1.85%), indicating that token reduction
without explicit structural modeling may discard impor-
tant layout information. PP-DocLayout achieves competi-
tive token efficiency; however, its reliance on hand-crafted
reading-order rules limits its generalization ability.

In contrast, VRFM jointly models region detection and
reading order within a unified framework and explicitly pre-
serves spatial relationships. As a result, it achieves both
lower token consumption and higher accuracy. These re-
sults suggest that the performance gains stem from explicit
document structure modeling rather than naive token prun-
ing.

Method | Visual Tokens | Acc.(%)
Qwen3-VL-8B [1] 5818 89.60
DocKylin [28] + Qwen3-VL-8B [1] 4316 87.75
PP-DocLayout [24] + Qwen3-VL-8B 3876 89.30
PP-DocLayout + PaddleOCR-VL-0.9B 2347 89.96
VRFM + Qwen3-VL-8B 4262 90.37
VRFM + PaddleOCR-VL-0.9B 2561 92.62

Table S2. Comparison of VRFM with representative baselines in
terms of token efficiency and accuracy.



I11.2. Multilingual Performance

To evaluate the generalization ability of our method, we fur-
ther conduct experiments on multilingual document parsing
across diverse scripts. The evaluation covers a wide range of
languages, including Arabic, Korean, Tamil, Greek, Thai,
Telugu, Devanagari, Cyrillic, Latin, and Japanese.

As shown in Table S3, our method consistently
achieves superior performance across all evaluated lan-
guages, demonstrating strong robustness to diverse linguis-
tic and script variations. In particular, it significantly out-
performs existing methods on low-resource and structurally
complex scripts such as Telugu and Tamil.

These results validate that PaddleOCR-VL-0.9B effec-
tively captures language-agnostic structural representations,
enabling robust performance across multilingual scenarios.

Language | Qwen2.5-VL-72B  Dolphin  MinerU2.5  Ours

Arabic 0.405 0.682 0.978 0.122
Korean 0.056 0.699 0.917 0.052
Tamil 0.389 0912 0.957 0.043
Greek 0.165 0.691 0.661 0.135
Thai 0.194 0.709 0.880 0.081
Telugu 0.758 0.832 0.937 0.011
Devanagari 0.164 0.818 0.915 0.097
Cyrillic 0.220 0.549 0.832 0.109
Latin 0.021 0.037 0.063 0.013
Japanese 0.181 0.309 0.588 0.086

Table S3. Multilingual OCR performance comparison (Edit Dis-
tance J.).

IV. Inference Performance on Different Hard-
ware Configurations

We measured the inference performance of PaddleOCR-VL
on different hardware configurations, as summarized in Ta-
ble S4. As observed, PaddleOCR-VL demonstrates stable
and efficient inference performance across a wide range
of hardware and backend configurations, showing that the
system can flexibly adapt to diverse computing environ-
ments. Moreover, we are currently integrating the FastDe-
ploy backend, which is expected to further enhance infer-
ence efficiency in future releases.

V. More Visualization Results

V.1. Real-world Samples

This appendix showcases the parsing and recognition capa-
bilities of our proposed algorithm across a variety of chal-
lenging scenarios.

Section V.3 demonstrates the overall document parsing
capability of PaddleOCR-VL. Figures S5-S8 are examples
of parsing different types of documents in Markdown for-
mat.

Figures S9-S11 in section V.4 illustrate the superior abil-
ity of PaddleOCR-VL to process pages featuring intricate

Hardware | Backend ‘ Total Time (s)| Pages/st Tokens/sT é:aggev(lé%l;/i

A100 vLLM 800.9 1.2241 1881.2 43.7
SGLang 917.6 1.0684 1641.5 49.8

ALO vLLM 1238.0 0.7921 1217.2 14.1
SGLang 1429.9 0.6858 1055.8 20.0
vLLM 2749.1 0.3568 548.2 11.9

3

RTX 3060 SGLang 2792.4 0.3513 540.8 11.8

RTX5070 | vLLM | 12929 0.7584  1165.5 8.9
vLLM 845.3 1.1597 1781.8 16.7

RTX 4090D SGLang 951.8 1.0303 1586.1 21.8

Table S4. End-to-End Inference Performance

or challenging layouts.

Figures S12 and S13 in section V.5 demonstrate that
PaddleOCR-VL maintains excellent reading order when
faced with complex layouts, such as those found in various
reports, textbooks, newspapers, magazines, and even verti-
cal documents.

Section V.6 highlights the robust text recognition perfor-
mance of PaddleOCR-VL in challenging cases, including
multilingual text, handwriting text, and vertical text, which
are presented in Figures S14-S22.

The model’s table recognition abilities are demonstrated
in section V.7. Figures S23 and S24 showcase its robust
handling of a wide array of table formats, including tables
from academic papers, tables from financial reports, tables
with watermark, tables with image, tables with formulas
and photograph of tables.

Figures in section V.8 detail the formula recognition per-
formance. Figure S25 demonstrates the ability to handle
various types of english formulas including complex printed
expressions, handwritten expressions screen-captured ex-
pressions and vertical formula, while Figure S26 focuses
on the ability to handle formulas that contain Chinese char-
acters.

In section V.9, PaddleOCR-VL demonstrates impressive
chart recognition capabilities, a feature currently lacking in
many expert OCR VLMs like MinerU2.5 [22], dots.ocr [23]
or MonkeyOCR [12]. Figures S27-S29 showcase our ability
to parse various chart types, including pie charts, bar charts,
line charts, bar-line hybrid charts and heatmap.

V.2. Compare with Others

PaddleOCR-VL showcases superior performance in sce-
narios involving PDF pages with complex layout, consis-
tently outperforming existing state-of-the-art (SOTA) mod-
els. This is evident from Figures S30 and S31, which high-
light its exceptional capability in handling pages with in-
tricate layouts and unique elements, surpassing other solu-
tions.

Moreover, the model demonstrates exceptionally high
recognition accuracy in several domains, including Multi-



lingual Text Recognition, Handwriting Text Recognition,
and Vertical Text Recognition. Figures S32- S37 illus-
trate how PaddleOCR-VL outperforms competitors such
as MinerU2.5 [22] and MonkeyOCR [12], which tend to
misidentify languages like Russian and Hindi as English,
overlook some handwritten characters, and struggle with
vertical text recognition.

In dealing with complex tables, PaddleOCR-VL’s pars-
ing accuracy stands out, as evidenced by Figures S38 and
S39. This is a domain where other models frequently en-
counter difficulties.

Additionally, Figure S40 demonstrates PaddleOCR-VL’s
proficiency in accurately parsing complex formulas. In con-
trast, other SOTA models often produce incorrect or flawed
outputs when faced with challenging mathematical nota-
tions.

Finally, as depicted in Figures S41 and S42, PaddleOCR-
VL also excels in Chart Recognition. It outperforms multi-
modal large language models like Qwen2.5VL-72B [2] and
GPT-40 by accurately reconstructing the structure and con-
tent of charts.



V.3. Comprehensive Document Parsing
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Figure S7. The Layout and Markdown Output for Notes, Vertical Book and Ancient Book.
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V.4. Layout Detection
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13, Methuselah, an ancient bristlecone pine (WG 1), had been the oldest known organism o)
[Earth. While Methuselah still stands at the ripe old age of 4,848 in the White Mountains of California, in Inyol
National Forest, another bristlecone pine which was unnamed in the area was discovered 1o be over 5,000 years
old. Methuselah " Tocetions are b in order to protect them. You can
hides, but you'll have 1o guess at which tree it is. Could this one be it?

barqu, a1so called the “Zoroustran Serv”, 13 & cypressCHIMD) wee in Yasd Province, Iran. The tree]
is estimated 10 be at least 4,000 years old. Having lived through the dawn of human civilization not far away. it
Tranian national Sarve Abaraqu is most likely the oldest living

‘yew ia in & small churchyard of St. Digain's Church in Llangernyw village, North Wales.
United Kingdom. About 4,000 years old, the Liangernyw Yew was planted sometimme in the prehistoric
202,

the Scoator suffered tragedy in 2012 after & fire caused much of the tree to fall down, this iconic]
ree still stands. Formerly located in Florida, the Senator was widely considered the oldest of its species known|
o exist. It was also likely the largest U. S. tree of any species east of the Mississippi River. Estimated 10 have|
been around 3,500 years old, the Senstor was used as a landmark for the Seminole Indians and other native
tribes. The Senator’s size was particularly impressive because it went through many hurricanes, including one in

b o
. Why ‘visitors be puzzled when they want 10 see Methuselah?]

A They can't understand why it can be 0 old.
B They don't know how to protect it in its location.
C. They don't believe it is a tree over 5,000 years old.

‘he tree Senator go through!
ATt was once burned 10 the ground.

B It was once cut abort by & hurricane,
C. 1t was once used 10 protect the Seminole Indians.
D, It was once named as the st Beitish tree.

mn«--brddnms.m. = Tormer The Globe and Mail reporter, O day Deve and | were]
[baving o friendly argument about wriing. | waid that writing fiction is an art with which people had 1o be born,
while non fction writing is & skill that could be learned. Dave's position was that although the quality of writing
|could be enbance by improving skills, all writing needs natural alent.

Figure S9. The Layout Detection results for various types of documents.



Electronic Notes

Table with Image

B image 0.95 WE | i | WARM L3
F Pras
[u) 2 T gO0Q08 9 + | @ t&KEpolo i ‘y 1| 59 | 246 |mx mmmses, FATEWEXR
2.07|
C) 2y USWARATE, MmmwiihdE ] :
LI i _a 1| 19| 255 [rmenamms, awFRT
W BYIEFE, EBIite et
fic 0 oal
[® 2%%A%BE, FwaRzmMYe | i B 115 | 2506 |mssmx, mameras
097
© Mo B® =%, ERI AR ARA, AVKE E
i ae 1 10| 2576 |shstwein, Wt
3REBFIG (FR)  (A3i3) W ARN | image 0.97
fies 0 ocl
M) % CEBEMEY F, A3 33EA ‘BB —ARL BZRBRK EH K E467047 1| 59 | 24-7 |msomE xeze—4
LRSS mage 0,65
et 0 o]
(2) % CHERFIEY F, 3 333AR CHER) MAERBHRIRRE & [KFER HRE n ‘ 1| 174 | 243 |mam eResE
A E, ARMMAENSE, RA Fochiniioie i ? L, =R @ i
Mmiwdsh Y YA MENAYE, EH 2 AR HGRERRE. ::
o0 o] K Re 1| 30| 25-3 |@E swemETa
G) % KBRFIEY F, FABEEAD B Y Y
ARG T B D B RN IS AP AR A, SV BKBK P A B
%, RTFRFTABBRNVERE H1E CHB) BRI, KmmiE B 1| 60 | 254 |my, mAREBA-%
i 0 oc
@ —AARFTARNRE NS, REAPRE Al 7 magel;
SEAPIES, 7 5] BIA R KA BFIEY F ARG & B a% tSemE 1| 60 | 245 |m
- Mna—
fice ool
(5) % CEBFIEY ¥, 133 AIWIE “RYE, RAXWBAE ,5| L] v 3| 30 | 25-6 |rmateam
R, % =t " 3Ry AT Y B N
» o
(6) % CHERFIEY F, 3133 GE) 28 CHR) A0 ('J~911)| R EG/ DR “ 3 | 210 | 2412 |mw
b L A2 O I N I N 3 "
L] E 1| s | 25-1 |mEne, sEmestEmw

Textbook

ar#
) YO 09 = R, W | T
.

10 s, wn o mamni, i

o ik,
g X080, sarrnrarinnn, a-smans

SRR s Abgrann

I 1 BN SRR ! Xt Q08 e i o, AT

88 2. WEORRRA 47 s
T “W‘\’,K‘ O urnmntune, susanrn
F R KEEEAFARME, 0 0L E
% AL, Y RAMBRILE A
Q8RR oimr i, wersumnin

R A o A

R R mewamen

2 RIS 3 |
3. WHR ARSI |

49 wrwwnn

OO0 - st 19x1,0.93
ORI swirmsn, e S E, RN wnenrazarrincrae

R I H, FURIE I MRS 3 |
[ e (T

Figure S10. The Layout Detection results for various types of documents.



Newspaper

ogincering Siruetres 316 (2020115577

(Contentslss avallabl at Scicocebic!

ournal homepage: v <lsevicr com locaie angsiric

Experimental and analytical study on post-fire residual flexural behavior o . T
corroded reinforced concrete beams after various cooling methods sV

text 095

Caiwel

", Meng Yang ", Pengfei Wang ", Kang Li", Xuyang Gao", Jijun Miao "
HEE B8 i, i i v, i
g ey

ARTICLE INEO
97—

text 0.

i

i) B
;:"“ %, and 15

Mo i D e T e e e
e b e ety Sl g, A e e e B v e

b g

should be noed that watsprying cooling may indce brit filure in beams postire. The

ducry. Notasy,

coolng methods, the flexral capacites cahbited 4 more signiicant declin in beams subjeced 1o vt

i et trantr]
sty and. crom scton anaysts methods. The prodictions demonsirted excelent sgreement with te
sl The conclusionsca provide theoreica gidance for i rseve afer expos

Reinforced concrete (RC) structures are valnerable 10 chioride.
erosion in marine bars used 10

R ocan o b ety ipeoved vy cieming
el

humid envisonments, and steel

ertes and load-deflection response of RC beams,
in "

‘which adversely affect

postfre forms the foundation for einorcing and resoring RC struc.

forcement, leading A
eventually premature deterioraton of the RC sructure (2. Consid- g
erable research on the influence of reinforcement corrosion on the
6. ture, the residual mechanical propertes of concrte might be over-
estimated, where natura cooling was usualy employed. The cooling
it tess
fexural strength, with this impact
4 temperature rises (1] Up 10 now, much experimental rescarch has
affecting the residual bending capacty. The load-bearing capacity of | concrete and steel bars) 12,131 As reported by Tao et al. [14),stel

text 0.94 RWRRE 2 18 1 T A g0y, WRAE, e ISEES B, R R A
Er:  HiTHR: WEALT AR REET, EE . AR, AEREND, BRG]
text 0.94 FFREA, wAAERRERSK, BRI .

For AATR RAH, WERE, BRG] FRH T W, ROWREIWAR T,
i NERTT? EOURM 28, A KER, RG]

BB (PEAREREARE) RAXEE. EANRR,
BEET SR, BTLALE, WERFEAAF,

text 0.

FF me. wE. K

- FREHRL, &k, RuRT—risoosns) B

% P = ) it # M N CEEmITR, HEREBETLE. PSR 102~ i

- wR | B VA, REAENE CRBEBIFL . o] R T %, ROWBERIRG. 77| |2

# Lid ) o N & i # AL, BEEM—-RTE, BREET] —tmRacRIKANE, Revy, nun |
e | . WM LER, RAMMARNT. n5 o TR0, LA "1 . B

ot nawin, soursenr 1| | G

EHARTEE (X

otnote

E AT
text O.

FoF mukr

FEE sk, QRMNEEHER AR R E
FHE ERyARERRA A E

FEE & G #rA. BA. WAL HE:

t%x%osz g, RGEE LK, TR RN T A1
R TP R, TR R ]
t}:ﬁ«ﬁo.sz 0.0 5 90 A WE. i, REBELR—G)

Magazine

H4
7\ A Mt TR RS ) —
AT RO AT, T HE R 20155 893

KR, T — B 2 T B . ]
5. HERTEATUER, EFTHER

“EH, RORBEMAD. - REFEEH
2. BrAREHTLHE, 80007T, R TS500(
TEH AR, R, i EE, Rl

04 EEE, MAALTI00E, £I2LE. 1
AR, T, R

AN, H—KEM,
“RERLEXT. oy
+ R R A4

]

i

Ja

‘ i

i s o 46
@

"

%

%

i

| oo ML i L S

MR EE RN AW L LS, 5125 Lh %)
0401 STEM WA, 18T 5L S
WEET, MRIOE MMM, R
MRMT, O RET AR
B, RN THE—REGER, £
FREBAR, TR, KA,
“HEHLEG? " ERERT—0iE, 1
BTN, Wi CEER, WRRTE

i e
AR Z A, TLRE 21|
BRI AAGEE LR ORI
. HTHRACES, REE “BUL
HTEE. FHOTIE, CROWSEBER
R
Foan EREDpee 094

|

i
L)

R MBI, T
iK% T— G, M
i, E4T ML, L6
mIEEMRRE, BRE

[Feic 0 22 TBEAE 2 W
R REAA, AR TN
BREAE S, %R, B

IR, SR RRONT, BN 8K
i, CH,

0, FRFLEARNT, * B0 HRARE,
BB FHRT R, WARSRAR, & Y

(B A—FhiL 09 AR, RERT, -
8, WA — Y MU A9 T EER

I RREN, EMEOREDRE, A
k93 1) 2 AT A S B2,
REMEREIIEEOME, YW, FILH
R20ZFEHAL, AW, BAK, ELWER)
CELESREDY PEPU TR

toxt 0 00 REML RS TN e

oo
2020, BREERIOH RN, Ll
B4 IUNRT ., RN, RS TR

PRI RB i 1
57 1 T2 L, BERA THILT
ROGEM, 0 %, REHHHH
ik R, 25404

WHZ e, LR
A, MBI T —LRHF, 0]
RERIWE, ROFIF, |

R, —@ERL A7)
R M. ¢

Figure S11. The Layout Detection results for various types of documents.



V.5. Reading Order
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Figure S12. The Reading Order results for various types of documents.
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V.6. Text Recognition
V.6.1. Multilingual Text Recognition

Joélle Marsot:

Comment bien alion du slres.
S'il existe aujourd’hui de nombreuses solutions pour restreindre le stress, il faut tout
dabord comprendre que celui-ci est vécu différemment par chaque personne. Il faut donc
¥ apporter des solutions trés individulles Par illeurs, il es clair que le stress
et sex effets destructeurs soat & bani, 1 faut sussl étre conscient du besoin de challenges
exprimé par certains un.m. dont les plus jeunes. Notre défi quotidien est de trouve

e optimal, st ac, stimulant et posttif qui pousse je collaborateur & donaer
e meilicur de bt mabme, tout en hui offrant des moments de répit quand cela est nécessaire.

créer ce climal idéal?
E.lle peut jouer sur différents leviers, & commencer par la flexibilité, wl ce soit des horaires
de travail. Depuis la création de notre cabinet d'av
|. -m«m.u et a mis en place les outils opérationnels et org:
jonne. Un autre élément tient 4 la qus
.mpau un minimum de 25 Jours por an; nous eveme pris le pas
aura 11% de jours de congé en et cela peut alle: ”unq-uu % pour un Mas
11 est également possible de transformer un bonus en jours de congé uwkmnulm
Pour beaucoup, le bien-étre n'est plus directement associé & la notion d'argent.
La santé au travail est un mre tkmm a prendre en considération. De plus en plus d'entre-
prises mettent en place des programmes pour arréter d fumer, perdre du poids ou simple
ment inciter les salariés l pratiquer une activité physique réguliére. De fagon plus générale,
s services & onne ont également pris az Fampleur au cours de ces derniéres années.
Une conciergerie d'entreprise permet de gagner un temps pr
soulager le collaborateur de ses contraintes privées ou professionnelles.

Toutes ces mesures suffisent -elles a garantir la fin du stress?

Non, cela ne sert & rien sans une véritable culture d'entreprise et un management

xemboury
aller au-dela. Un unior

es as;
Létment déclencheur de ombreux burwout réside dans un problime relatioonel
Pour éviter cela, Il est important de promouvolr un management participati, dans un
et collaboran et tansbereal Noe s que nos managers

Paccnmpaguement, dans s meotoring ot b pracisiti, Autrs petat kmportaat, Bou

onng tout rating de performance. Le pius imporiant cst de doaner du sens s travail
e chacun, sur base dune vision stratégique claire qui permet & chacun de décliner ses
propres objectifs et comprendre comment il peut y contribuer.

Joélle Marsot: «IL FAUT DONNER DU SENS
AU TRAVAIL DE CHACUN»

Comment bien appréhender la gestion du stress en
entreprise?

Sl existe aujourd'hui de nombreuses solutions pour restreindre le stress, il faut tout d'abord comprendre que
celui-ci est vécu différemment par chaque personne. Il faut donc y apporter des solutions trés individuelles. Par
ailleurs, s'l est clair que le stress et ses effets destructeurs sont & bannir, il faut aussi étre conscient du besoin
de challenges exprimé par certains salariés, dont les plus jeunes. Notre défi quotidien est de trouver ce dosage
optimal, structurant, stimulant et positif qui pousse e collaborateur & donner le meileur de lui-méme, tout en Iui
offrant des moments de répit quand cela est nécessaire.

«LA GESTION DU STRESS EST AUSSI DE LA RESPONSABILITE DE
CHAQUE INDIVIDU.»

Que peut faire I'entreprise pour créer ce climat idéal?

Elle peut jouer sur différents leviers, & commencer par la flexibilité, que ce soit des horaires ou du lieu de travail.
Depuis la création de notre cabinet d'avocats en 2004, MNKS permet le télétravail et a mis en place les outils
opérationnels et organisationnels pour que cela fonctionne. Un autre élément tient a la question du temps de
repos. Si la loi luxembourgeoise impose un minimurm de 25 jours par an, nous avons pris le pas d'aller au-deld.
Un junior aura 11% de jours de congé en plus et cela peut aller jusqu'a 25 % pour un Manager. Il est également
possible de transformer un bonus en jours de congé supplémentaires. Pour beaucoup, le bien-étre n'est plus.
directement associé a la notion d'argent

La santé au travail est un & prendre en De plus en pi mettent en
place des programmes pour arréter e fumer, perdre du poids ou simplement inciter les salariés a pratiquer une
activité physique réguliére. De fagon plus générale, les services a la personne ont également pris de fampleur
au cours de ces derniéres années. Une conciergerie d'entreprise permet de gagner un temps précieux, libére
Tesprit et vient soulager le collaborateur de ses contraintes privées ou professionnelies.

Toutes ces mesures suffisent -elles a garantir la fin du
stress?

Non, cela ne sert a rien sans une ' etun qui 'l la relation
humaine. Chez MNKS, bien que nous soyons un cabinet d'avocats avec des titres et des grades, tout le monde
s'appelle par son prénom et se tutoie. Les associés ont leur bureau au milieu de leurs équipes et leur porte est
toujours ouverte. L'élément déclencheur de nombreux burn-out réside dans un probléme relationnel. Pour
éviter cela, il est important de promouvoir un participatif, dans. collaboratif et
transversal. Nous voulons que nos managers solent dans I'accompagnement, dans le mentoring et la
proximité. Autre point important, nous avons abandonné tout rating de performance. Le plus important est de
donner du sens au travail de chacun, sur base d'une vision Qqui permet &

ses propres objectifs et comprendre comment il peut y contribuer.
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Godine 1854. na Rabu boravi jo§ jedan bivsi austrijski casnik, ilirac-preporoditelj Ivan
Kukuljevié Sakcinski, koji je studijski obisao i otoke Krk i Pasman, te Rijeku, Bakar, Senj,
Zadar, Sibenik, Split, Klis i Omi¥ s Poljicima. U djelu ,[zvjestje o putovanju po Dalmaciji u
jeseni godine 1854, objavljenom naredne godine iskaljuje svoj bijes na odnos Austro-Ugarske
prema kulturnoj bastini hrvatskog naroda, te se osvrée na zapustene i devastirane rapske crkve
i unidten mozaik u crkvi sv. Ivana Krstitelja:  Kada domoljubni Hrvat u ovu crkvu stupi, pak
po prekrasnom mozaiku, sada smradom i rusevinom pokrivenom gazeci, krasne one stupove i
glavice, umjetno izrezane oltare i kipove, velicanstvene arkade i svodove, lagahne visoke
prozore i kamenite grobove s latinskimi i glagolskimi napisi motri, mora da ga obuzme gorka
tuga nad propaséu naroda i svega toga, $to mu je njegda pripadalo”** Upravo njegova

bogata zbirka spisa, isprava i rukopisa otkupljena sredstvima velikog patriota i
dakovatkog biskupa Josipa Juraja ji

mecene,
arhiva Akademije.?'

L

Slika 4: Fragment mozaika iz crkve sv. Ivana na Rabu, crtez Mijata Sabljara

(iz BRADANOVIC, 2017)

Concursos de obra realizada
El estado de la arquitectura

Arg. Maria Samaniego

En un escenario arquitecténico glo-
bal en el que cada vez nos vemos
mis abocados a un sinfin de inves-
tigaciones, articulos, teorias y tex-
tos académicos, trabajos de aula
o de escritorio y no “del hacer”, se
aplaude La iniciativa de realizar los
concursos, exposiciones o discu~
siones sobre La obra construida, el
quehacer de nuestro oficio de ar-
quitectos.

Sin de ninguna manera restar im-
portancia a todas las actividades
académicas, al anilisis y construc-
cién del aar-

Ponce (Quito, Ecuador)

2017, longlist Dezeen Awards 2018,
¥ finalista en los premias Architizer AvFirm
Awards categoria Mejor de América del Sur y
Central, 2021. Ha sido jurado ce varios pre-
mios de arguitectura. También fue La presi-

22 | ARQUITECTURA | 274

Saciodd o bqutecos ot gy

quitectura y la ciudad, los espacios
de confrontacién de La obra arqui-
tecténica resultan  imprescindi-
bles. Haciendo un simil con La ra-
26n fundamental en base a la que
surgieron Las bienales de arte, de
ser espacios de exposicion a gran
escala y sin un fin mercantilista,
que evidencian el estado del arte
en ese momento, las exposiciones
o concursos de obra arquitecténica
realizada nos dejan ver el estado de
la arquitectura.

La convocatoria realizada por la
Sociedad de Arquitectos del Uru-
guay SAU para el 2021 fue sin duda
un acierto, demostrado por la gran
respuesta de proyectos participan-
tes en Las distintas categorias. Tuve
el honor de formar parte del equi-
po de jurados integrado por Héctor

Berio y Fernando Giordano, con el
acompafamiento de Cristina Bau-
sero. Nos encomendaron juzgar la
Categoria 4: edificios administrati-
vos, institucionales y corporativos,
¥ a Categoria 5: arquitectura para
el trabajo, a produccién y los ser-
vicios.

Es usual encontrarse con una gran
diversidad de propuestas, diferen-
tes escalas, lugares de implanta-
cién, usos; sin embargo, la bis-
queda por parte de los jurados de
una calidad arquitecténica y de una
apropiada respuesta a su contexto
~fisico, social, cultural, etc- fue
constante. Ser jurado internacional
supone cierta dificultad, al no co-
nocer de primera mano Los edificios
sino limitarse a los paneles e infor-
macién presentada; pero también
puede ser una ventaja al tener una
mirada tal vez mis objetiva y una
perspectiva desde fuera.

Las interesantes y profundas reu-
niones de deliberacién, alimen-
tadas por estas coincidentes y
también diferentes condiciones y
visiones, fueron un espacio propi-
cio para concluir que, a pesar de la
diferencia de latitudes, una arqui-
tectura de calidad hecha con rigor
y de manera responsable siempre
tendrd un cardcter universal.

Croatian

Spanish

Godine 1854. na Rabu boravi jos jedan bivsi austrijski éasnik, ilirac-
preporoditelj Ivan Kukuljevié¢ Sakcinski, koji je studijski obi$ao i otoke Krk i
Pasman, te Rijeku, Bakar, Senj, Zadar, §ibenik, Split, Klis i Omis s Poljicima. U
djelu ,Izvjestje o putovanju po Dalmaciji u jeseni godine 1854, objavljenom
naredne godine iskaljuje svoj bijes na odnos Austro-Ugarske prema kulturnoj
bastini hrvatskog naroda, te se osvrée na zapustene i devastirane rapske crkve
i uniten mozaik u crkvi sv. lvana Krstitelja: ,Kada domoljubni Hrvat u ovu crkvu
stupi, pak po prekrasnom mozaiku, sada smradom i ruevinom pokrivenom
gazedi, kasne one stupove i glavice, umjetno izrezane oltare i kipove,
veli¢anstvene arkade i svodove, lagahne visoke prozore i kamenite grobove s
latinskimi i glagolskimi napisi motri, mora da ga obuzme gorka tuga nad
propa$céu naroda i svega toga, $to mu je njegda pripadalo” 2° . Upravo njegova
bogata zbirka spisa, isprava i rukopisa otkupljena sredstvima velikog patriota i
mecene, dakovackog biskupa Josipa Juraja Strossmayera predstavlja
fundament arhiva Akademije. a

Slika 4: Fragment mozaika iz crkve sv. lvana na Rabu, crteZ Mijata Sabljara (iz
BRADANOVIC, 2017)

Concursos de obra realizada
El estado de la arquitectura
Arq. Maria Samaniego

Maria Samaniego Ponce (Quito, Ecuador) es arquitecta ecuatoriana, egresada de la Facultad de Arquitectura y
Urbanismo de la Universidad Central del Ecuador. Tiene vasta en disefio urbano y

conferencista invitada a nivel nacional e enlaBienal de de Quito, dos iones al
Premio Mies van der Rohe de L Finalista en V Bienal de Arqui y
Urbanismo Montevideo, mencion de Honor American Architectura Prize 2017, longlist Dezeen Awards 2018,y
finalista en los premios Architérico A+Firm Awards categoria Major de América del Sur y Central, 2021, Ha sido
jurado de varios premios de i También fue la presi-d de la Bienal i de i de
Quito BAQ, 2018y BAQ, 2020, de Docomo Ecuador desde 2017, miembro del consejo técnico de apoyo para el
inventario y proteccién de los bienes inmuebles de arquitectura moderna del Ecuador del Ministerio de Cultura y
Patrimonio, coordinadora de bienales y congresos de la FPAA, 2021-2024, presidenta del colegio de arquitectos de
su pais y de su nicleo Pichincha.

En un escenario arquitectdnico global en el que cada vez nos vemos més abocados a un sinfin de investigaciones,
articulos, teorias y textos académicos, trabajos de aula o de escritorio y no “del hacer", se aplaude la iniciativa de
realizar los concursos, exposiciones o discusiones sobre la obra construida, el quehacer de nuestro oficio de
arquitectos.

Sin de ninguna manera restar ia a todas las actividades al andlisis y del
pensamiento sobre la arquitectura y la ciudad, los espacios de confrontacion de la obra arquitecténica resultan

i i do un simil con la razén en base a la que surgieron las bienales de arte, de ser
espacios de exposicién a gran escala y sin un fin mercantilista, que evidencian el estado del arte en ese momento,
las exposiciones o concursos de obra arquitectdnica realizada nos dejan ver el estado de la arquitectura.

La convocatoria realizada por la Sociedad de Arquitectos del Uruguay SAU para el 2021 fue sin duda un acierto,
demostrado por la gran respuesta de proyectos participantes en las distintas categorias. Tuve el honor de formar
parte del equipo de jurados integrado por Héctor Berio y Fernando Giordano, con el de Cristina
Bausero. Nos encomendaron juzgar la Categoria 4: edificios administrativos, insti y yla
Categoria 5: arquitectura para el trabajo, la produccin y los servicios.

Es usual encontrarse con una gran diversidad de propuestas, diferentes escalas, lugares de implantacién, usos; sin
embargo, la biisqueda por parte de los jurados de una calidad arquitecténica y de una apropiada respuesta a su
contexto -fisico, social, cultural, etc.- fue constante. Ser jurado internacional supone cierta dificultad, al no conocer
de primera mano los edificios sino limitarse a los paneles e informacion presentada; pero también puede ser una
ventaja al tener una mirada tal vez més objetiva y una perspectiva desde fuera.

Las interesantes y profundas reuniones de por estas. y también diferentes
condiciones y visiones, fueron un espacio propicio para concluir que, a pesar de la diferencia de latitudes, una
arquitectura de calidad hecha con rigor y de manera responsable siempre tendré un caracter universal.

Figure S15. The markdown output for Croatian and Spanish documents.
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PaddleOCR 1.x & 2.x: Advancements and Innovations in Open-Source OCR Technology

PaddleOCR has emerged as a prominent open-source project addressing these multifaceted
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and setting new
bod\u-Nlltynnd technical excellence in the OCR domain. Andnluibylhel’l’-(ﬂﬂh,
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other advanced parsing tasks. These capabilities have made PaddleOCR a critical engine for
archiving, and,
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The adoption and impact of PaddleOCR in both academic and industrial communities are
evidenced by its widespread use and vibrant ecosystem. With more than 50,000
stars on GitHub as of June 2025, and its deployment as the core OCR engine in projects such
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These demands are further amplified by the growing scale and dynamism of LLM and RAG
where
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proving PaddleOCR to meet the evolving challenges of the field.

PaddleOCR 3.0: A New Milestone in Enhancing Text Recognition and Document Parsing

In this context, we introduce PaddleOCR 3.0, a major release designed to systematically
enhance accuracy and d mvmhnplnkuhrfonnm
the complex scenarios lnu\odanl PaddleOCR 3 p

1 First, the high-precision pipeline PP-OCRv5,
and to deliver state-of-the-

which & dvanced model arch

yet there remains a gap between academic research prototypes and production-ready systems capable of
ing the stringent requi of dataset ion, RAG workflows, and large-scale document
intelligence.

1x&2x: d in Open-Source OCR Technology

PaddleOCR has emerged as a prominent op: project ing these multi since
its initial release in 2020, PaddleOCR has adhered to the principles of comprehensive coverage, end-to-end
workflow, and lightweight efficiency, setting new standards for both usability and technical excellence in the
OCR domain. Anchored by the PP-OCR series, PaddleOCR has evolved through multiple iterations—each
pushing the boundaries of text detection, recognition, and document analysis. Early versions such as PP-
OCRVI(DU et al, 2020) focused on achieving an optimal balance between accuracy and speed, making OCR

accessible for releases (PP-OCRv2(Du et al,, 2021), v3(Li et
al, 20220), and vA) incrementally improved recognition performance, extended language coverage, and
models for iting and rare ition. A notable has

been the integration of document structural understanding via the PP-Structure series, enabling PaddleOCR to
move beyond text lines and paragraphs to address complex layout analysis, table structure recognition (e.g.,
SLANet(Li et al., 2022a)), and other advanced parsing tasks. These capabilities have made PaddleOCR a critical
engine for automated document processing, intelligent archiving, information extraction, and, increasingly, for
supporting the data pipelines of LLMs and RAG systems.

The adoption and impact of PaddleOCR in both academic and industrial communities are evidenced by its
widespread use and vibrant developer ecosystem. With more than 50,000 stars on GitHub as of June 2025, and
its deployment as the core OCR engine in projects such as MinerU (Wang et al., 2024), RAGFlow (KevinHuSh,
2023), and UmiOCR (hiroi sora, 2022), PaddleOCR has become an indispensable tool for digitization initiatives,
knowledge management platforms, and Al-driven document analysis workflows. Notably, PaddleOCR has played
a central role in the construction of high-quality document datasets for large model training, enabling
researchers to assemble diverse, accurately annotated corpora spanning multiple languages, domains, and
document types. Its modular architecture and rich API ecosystem facilitate seamless integration with RAG
pipelines, where efficient and accurate OCR is essential for document ingestion, retrieval indexing, and context
provision to generative models.

As PaddleOCR's user base has expanded, so has the range of feedback and requirements from the community.
Users have highlighted persistent needs in areas such as robust handwriting recognition, improved support for

Iti-language and rare script more powerful document parsing for complex layouts, and advanced
key information extraction. These demands are further amplified by the growing scale and dynamism of LLM
and RAG applications, where the ability to extract, structure, and semantically interpret information from diverse
documents is a prerequisite for building reliable, responsive, and intelligent systems. Aware of these trends and
our responsibility as a leading open-source platform, we remain committed to continuously improving
PaddleOCR to meet the evolving challenges of the field.

PaddleOCR 3.0: A New Mil in ing Text ition and D Parsing

In this context, we introduce PaddleOCR 3.0, a major release designed to systematically enhance text
recognition accuracy and document parsing capabilities, with a particular focus on the complex scenarios

in modern Al applications. PaddleOCR 3.0 several core i ons. First, it presents
the high-precision text recognition pipeline PP-OCRVS, which leverages advanced model architectures and
training strategies to deliver state-of-the-art results.
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Figure S16. The markdown output for English and Arabic documents.
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Figure S17. The markdown output for German and Chinese documents.



Russian

obmects. [lepsoe B HcTOpHK HayuHoe reorpaduueckoe obmectso (Société de

Gé phic), rasnas ues POIo CNOCcOGCTBOBATL PAa3BHTHIO HaY4HOIl reorpa-
¢un ocnosano B 1821 r. 8 [Tapike. B 970 Bpems B CBA3M ¢ paciiMpeHHeM Kojio-
it p 8 Espone Bo3p it

HHTEpeC K JAPYIUM TeppHTOp Cl1822r Groze-

TeHb reorpaduueckoro obuecrsa» (¢p. «Bulletin de la Société de Géographier).

Brocaeactsun Mosens ®paniyickoro reorpaduyeckoro oSuecTsa CTaHOBHTCH
ans 061 P

Tak, B 1828 r. orkpuiBaercs reorpaduueckoe obmecrso (Gesellschaft
fur Erdkunde) 8 Bepanne, kotopoe ¢ 1853 1. HaunHaeT w3aBarh HayuHbIi KypHai
«3emus» («Die Erde»). B 1830 1. 8 Jlonnione octosano Koponesckoe reorpaditie-
ckoe obuiectso (Royal Geographical Society) B Ue/IAX HCCAEIOBAHHA H NONYARPH-
3aLMK reorpadui Kak Hayki.

B 1845 1. coanaercs Pycckoe reorpaduteckoe o61iecTso, KOTopoe oxapakre-
PH3IOBAHO MIBECTHBIM reorpadom, iy " Aes-
Tenem ILIL Cemenoseim-Tau-Ilanckum kak «coGoanas u mpuru Juis Beex,
KTO NPOHMKHYT 11000BbIO K POAHOIL 3eMie 1 r1yGoKoii, HecoKpyuwMoii Bepoil
8 Gyayusocts Pycckoro rocyapeTsa i pycckoro Hapoja, Kopriopaums» (LT, no:

[5, URL])). C 1865 r. no BpeMst Hay4HBbl KypHAI
«H3sectus Pycckoro reorpadmueckoro obuecrsa».
B 1888 . B Bammurrone B ueasx «p p M pacnp reorpa-

uaeckux 3nanniv» («for the increase and di of hical ledg

[12, p. 14], nepesoa nam. — H. I") cpean MaccoBoii ayHTOpHH coztaeTcs Hauno-

Ha1bHOe reorpaduueckoe obumecrso (National Geographic Society). Dtor dynaa-
" ™

reorpacmteckoro obuectsa, Gbut 3a10keH ero nepsbiv npesiientom LI Xa6Gapaom
(Gardiner Greene Hubbard, 1822-1897). B okrsaGpe 1888 r. uis pacnpoctpanenus
reorpaduueckux 3nannii Haunonanshoe reorpapuueckoe ouiectso suinyckaet
HayuHbiii xypuan National Geographic [19, c. 369).
CranosuTcs ec BIM W obmen

MH O NMOCJHCAHHX JOCTHACHHAX mrpa¢nqccmﬁ nnyku‘ B CBA3M C YeM pacTeT
MEXKKyIAbTYpHas HayuHas KomMmynukaums [11, c. 37], nuchmennas gopma koro-
Poii npescTaRICHa HIIAHHAMH NepBBIX reorpaduyeckux obuecrs. Ito cyrybo

HayuHble reorpaduueckue HIaHH, Hay
BaHHYIO pHIO — np Tl B HHX
€ TONBKO Xf © HOBBIX KHHIax u uuuepxm
13 uux. Orp p Hay4HBIX HOCHT 11p
p P W BBIp B dopme nucem. Hurepecom K HayqHbBIM
OTKPBITHSM CO CTOPOHBI NIPOCTBIX IPAXKIAH, B poCTOM T
[11, ¢ 37), HIIaHHE HE TONIBKO HAYYHBIX, HO W Hay4-

HO-TIONYAAPHBIX IeOrpadUYecKHX KYPHAIOB, PACCUHTAHHBIX HA WHPOKYIO
ayAMTOpHIO.

obuecrs. M

lepBOe B UCTOPUK Hay4HOe reorpaduyeckoe obuiecTso (Société de Géographie),

rnasHas Lenb KOTOPOro cnoco6CTBoBaTh Pa3BUTHIO HayYHON reorpaqzum 0OCHOBaHo B 1821T. B
Mapuxe. B 310 Bpems B CBA3MN C T

8 Espone i MHTEpeC K Apyrum Tepputopusm. C 1822 .
i reorpad (] (dp. «Bulletin de la
Société de Moaenb 0 reorpao 0
cTaHoBUTCA ans opr i
Tak, B 1828 . reorpadi obwecrso fir 8 Bepnune,

KoTopoe ¢ 1853 . Ha4YWHaeT U3gasaThb HayuHbIit XypHan «3emnsa» («Die Erde»). B1830T. 8

TNoHpoHe

reorpadl o6uecteo (Royal Geographical Society) B

uensix UCCNeaoBaHns 1 NoNyNspU3aLmnmn reorpadum Kak Hayku.

B 1845 1. cospaetcs Pycckoe reorpapuyeckoe KOTOpOe OXapak

reorpadom, nyTewect ur n.n. ¢
s KaK [ AN BCeX, KTO NPOHUKHYT N11060BbIO K POAHOI 3emne
W rny6oKoi, i Bepoit B Pycckoro r Ba W pyccKoro Hapoaa,
kopnopauus» (uuT. no: [5, URL]). C 1865 r. no Bpems

HayHbIil XypHan «M3BecTus PyccKoro reorpadnyeckoro obuectsar.

B 1888 r. B BalMHrToHe B Lensx " reorpad 3aHUI»

(«for the increase and diffusion of geographical knowledge» [12, p. 14], nepesog Haw. — H. )

cpeaun ] t reorpad! (National
ic Society). 3ToT ¢! i NpuHLMN, i i

nonuTMKy HaumoHanbHoro reorpaduyeckoro o6wecTsa, 6bi 3a10XeH ero nepsbiM

npesupeHToM I.I. Xab6apaom (Gardiner Greene Hubbard, 1822-1897). B okTs6pe 1888 r. ans

reorpadi 3HaHUIA reorpadi obuwecTso
BbiNyCKaeT Hay4HbIi XypHan National Geographic [19, c. 369].

CraHosuTes n o
[ROCTUXEHNSX reorpaduyeckoit HayKku, B CBA3W C YeM PacTeT MeXKyNbTypHas HayyHas
[1,¢.37), bopMa KOTOpOit NPeaCTaBNSeT M3AaHUAMU NePBbIX

reorpaguyeckux obuiects. 310 cyry6o HayuHble reorpad n3naHus,

Ha y - Mepi B HUX
TONbKO 0 HOBbIX KHUrax 1 BbIAEPXKHU U3

HUux. O Hayu4HbIX i HocuT eNbHblil XapakTep 1

BPaXeHo B i1 dopme nucem. K Hay OTKPbITUAM CO CTOPOHbI

NPOCTbIX rPaXaaH, POCTOM r 0 M, c.37],

M3[1aHue He TONbKO HayuHbIX, HO U Hay reorpag

PACCUMTAHHbIX Ha WMPOKYIO ayAUTOPMIO.
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Figure S18. The markdown output for Russian and Japanese documents.
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Figure S19. The markdown output for Thai and Korean documents.



V.6.2. Handwriting Text Recognition
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AR AR~

Mixed Printed and Handwritten Text
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ten Formula

sin(a £ 8) = sinacos 8+ cosasin 3.
cos(a + 8) = cosacos B +sinasin g

tana ttan g

)= 1Ftanatang

sin2a = 2sinacosa

c0s2a = cos’a-sina=1-2sina=2cos’a-1
1+ cos2a

.5 _1-cos2a 2
sin“a = 3 cos‘a=

asina+bcosa = /a2 + b2 sin(a + O)HFtand = 2
a

I 2 2N G S A e
1+tan’a 1+tan’a
2tan
tan2a = ‘2’
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Figure S20. The markdown output for Mixed Printed Handwritten Text and Handwritten Formula documents.
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Handwriting Chinese

FARBERER, —FRRMALEA. SAIEH RN
AGAEHIE. SPEERRE—KR, BRE—H
HkiZ, EROTAEIL, MRER—TABT
2. TET, IEMALTTFET, BEEMKEK
PEXBETFI T, BNLERENAXRE, BE
B EMREEREE, KT - TMRERRN
5.

tEFE, AARMR, HNETEHNERT, B
EX, RIBT=E, BHLREMPERES. R
ERREEEEII, REFREXET. HER
BIFR, MWIMERISMAIT TIEESE, thiIEET
&, BEVR, MARKIN—AEER, HE—
BEMBMNEFE—E. IERTAREZTIR?
EMBINERARFE? TRHSNIIE? HISIRLEIE
EB7F? MEXEBARBEMRR BT IFRE
INZHENNSEMIFIFIRRE AT T IE? BEF
X8, HRER, SHEN—EBEEFXNNLD,
NEFLAT, RBAROEET, BROAH—
BMUF R T —trEBHER. RFREEFERRT
=, TaEEt

Handwriting English

Keep an eye on the clock and make sure you
have enough time to answer all the questions.

In addition, | want to remind you to take care
of yourself during this stressful time. Make
sure to get enough rest, eat well, and take
breaks to relax and clear your mind. Your
physical and mental well-being is important,
and it will help you perform better in the
exam.

In conclusion, | want to wish you all the best
of luck in the middle school entrance
examination. Stay calm, stay focused, take
care of yourself, and believe in yourself. You
have the potential to achieve great things and
| am confident that you will succeed.

Good luck!

Figure S21. The markdown output for Handwriting Chinese and Handwriting English documents.



V.6.3. Vertical Text Recognition

Vertical Chinese Typesetting Vertical Japanese Calligraphy

ABRBERHN EREENEOT &4 H A

Noik7Btxe AABREAKR)L €A
SRS AN YR A B S TR NN R R AN

XA ATy Fo R kESE TR R

REFEAT gael B RRN  ENE R

pEAES By ppa b AE R RN RN bRng ¢
gtz to g TR AE RN B TE Y|

23S 1 TN IR IR RN N R R 0L

pEat- sh i teane b puRu e

A TN RS A EE RN R RN T

pn T R RoWa o hg g Ea Ew
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AEMolh gl " KATHE. gUghRE foag

ER gy wriEhggkog, hv Haz
Eobpzar -k htuapgty Wik
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Chinese Loong

——— SROTEEDLES
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p S i L ' . " . . YV EHD TR,
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PEHRBPOFR (RE) ZEMAL: “WUE, MOUE, X008, ROR, Jbee, BAE, e, M, 5 CERBDSHBRVNE
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< o
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0E, AMEER'LFRERRRLTFIEALN, B, RRARBSE. #1, BEEETR, RBHWE, 245
Zk. AMIARER. [EATHH A FRIEE.

Vertical Chinese Calligraphy Ancient Chinese Scrolls

BETEERTARERE BRNSEEREDNKLLERBT ZHX
EZRRRAERTE— ENRRERETEEBAMARE SRR
PDEEEHFEBRRTT B RHER S S 2RI
TREGHRZTHZE : AR AR R ARE RS S TR BN
SRITHTENE ST ;% . HRBEBRETERRE 2 EHBHATE
BRETHETERNEARR SMAERGAR -+ SEE-HRERTE
TETERNRENE P E TRESRSEANTAEE Y REREE
BRIBTHRRESE HERRZRIEERER 2 B ERE
EEECBENE HEREHZRAREE AR

Figure S22. The markdown output for various types of vertical documents.



V.7. Table Recognition

Table from Academic Papers

Table with Watermark

Ltk Atk Toawlk  Sprsk Tech & Moguicr | Overime I
‘Models Y Meris el el ok Koowledge ot Ovenall oy Y Mows ek t Yokt
- MLLM Manaay N 3
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e3Pl
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. N T w w am e P Saturday | 11/6/2013
€ o son P ™ e W am
Sunday 117772013
¢ s a6 a0 25 m m s
R8s 243 38 208 268 2 251 28 Monday 11/8/2013
sonz vrons | e w w 2% W Tuesday  11/9/2013
o € an e aw an 2 w am
Wednesday = 11/10/2013
¢ s 2 25 G 1. W oem
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Table from Financial Reports
J$'000 2018 2019 J$'000 2018 2019
Assets Assets
Current Assets Current Assets
Inventories 2199273 3225686 Inventories 2199273 | 3225686
R and prepay 2,302,693 2585519 Receivables and prepayments 2,302,693 2,585,519
Investment securities 269,530 130,385 Investment securities 269,530 130,385
Cash and short-term deposits 3,968,075 3,974 545 Cash and short-term deposits 3968075 3,974,545
.'1”‘57‘ ..”.01” 8,739,571 9,916,135
Non-Current Assets Non-Gurrent Assets
Property, plant and equip 6,775,727 6,724 278 Property, plant and equipment 6775727 6,724,278
Investment in associates - 593,961 Investment in associates 593,961
Loans receivable - 165,545 Loans reconablo Jes.545
e
Investment securities .!;:;;SJM; - 379,060 tvestment ssourtties 215.700 o79.000
A8 1862,844 6991487 7,862,844
Total Assets 15,731,058 17,778,979 Total Assets prepempre—y prep——
Liabilities
Liabilities
rrent Liabilities
c. Current Liabilities
Trade and other payables 3873904 3,336,064 radde and other payables saranos | asse.cce
Short-term borrowings 376,686 485724 Shorttom nos arocon | aos7oe
Taxation payable 362,940 444,969 et W'm m'm
n payable : X
4,613,530 4,266,757 --
4,613,530 4,266,757
Non-Current Liabilities — —
Non-Cx t Liabilities
Deferred tax liabilities 257,430 21351 o euren
Borrowings 2169937 2213130 Deferred tax iabiities 2era30 zraem
2427367 2426641 - Borrowings 2,160,037 2,213,130
Total Liabilities 7,040,897 6,693,398 2427367 | 2426841
Equity Total Liabilities 7.040897 6,693,398
Capital and reserves attributable to Equity
the company's equity holders Capital and reserves attributable to the company’s equity holders
Share capital 1,192,647 1,192,647 Share capital 1,192,647 1,192,647
Capital reserve 119,946 130,832 Capital reserve 119,946 130,832
Translation reserve 30,086 29,048 Translation reserve 30,086 29,048
Retained earnings 7,347,482 9733054 Retained earnings 7.347,482 9,733,054
Total Equity 8,690,161 11,085,581 Total Equity 8,690,161 11,085,581
Total Liabilities and Equity . 15,731,058 17,778,979 Total Liabilities and Equity 15,731,088 17,778,979

Figure S23. The markdown output for various types of Tables.




Table with Image Table with Formula
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Figure S24. The markdown output for various types of Tables.



V.8. Formula Recognition

Complex Printed Expressions

6" (x2) (WA — 1+ 0% f(22)*) + f'(x2)® — 1) 66 f(x2)(AF — 1 + 02 f(22)* + v(f'(22)% — 1))

f'(z2)

f'(x2)

AHN0°(1 = v)f'(x2) f"(x2)  H2MO'(1 = v) f(22) f'(22) (A} + 02 f (22)* + f'(22)*)

AT+ 02f(x2)?

F o 121 (22)(0*v f(22) + " (22)) =

(A +02f(22)?)?

\ 4

6f" () (WA} — 1+ 0°f(22)*) + f'(w2)* — 1) 66%f(22)(A\] — 1+ 62 f(22)* + v(f'(22)* — 1))

f'(x2)

f'(@2)

AHPX0* (1 — v) f'(22) f"(22) _ HPAO'(1 = v) f(@2) f'(22) (N} + 02 (22)° + f'(2)*)

AL+ 02 f (22)?

oo+ 12 (20) (0%v f (22) + f"(22)) = 0.

(A + 62 f(x2)%)?

Handwritten Expressions

. f[a]uo] =1

1
0

~

. flg(z)] =

~

Screen—Captured Expressions

Sf@)=2a2+ 22+ 3,
J(3)=2.324+2.34+3=27,
Sfla)=2a®>+2a+ 3,
J(0)=0+0+ 3 =3, ete.
f(z) = 222 +’2’w+3,
(3)=2-32+2-3+3 =27,
(a) = 2a* + 2a + 3,
(0)=0+0+3 =3, etc.

[

, Ixle[o1) ]z, tee)
» X €Tn2)

\ 4

| €(0,1) U [2, +00)
z| € [1,2)

Vertical Formula

853
123 123 x 95
g g
3 3 81035
7 7 ,',
6 » 6 853
10 10 x 95
9 9 4265
1 1 7677
81035

Figure S25. The markdown output for various types of Formulas.



Complex Printed Expressions
az)’ az )’
A —4ﬂJ1 + [—a—xj + (a—y] dxdy

3 1
=4H - dxdy e 4aﬂ pdpd@
b Jas —x -y b Ja —p°
T acos 6 p
=4a[ do —f %
fo fo Ja* = p7
= 4a*[7(1 - sin 6)d6 = 2a*(w - 2).
o
9z\2 9z\?2
aca [ e (2) + (2) asay
D
= 1
=4// ;dxdyMéia// ————pdpdf
3 22 o2 3 2
JJ Var—2*—y Iy Vat—p

E a cos 6 p
=4a/ d0/ ——dp
0 0 Va? —p?

= 4a* /2 (1 —sin0)do = 2a*(7w — 2).
0

Screen—Captured Expressions

p(Mn0,/Mn*) = p° (Mn O,/ Mn®*) + 2082 1 E&fﬁ%

\ 4

¢ (MnO,/Mn*") = ¢ (MnO,/Mn*") + @1 (AL

& [

Handwritten Expressions

L ST bzo PR B E.
e*b’o'[.bco. - Q) B,

$

b > 0 JEa] by A
b < 0 Skg—a] W &

1%, F Ul s, oixl,

\ 4

1 1
Sp = igﬂn}sﬁtf + vtz + Eagﬁti

e%—}—b:O.{

Figure S26. The markdown output for various types of Formulas.



V.9. Chart Recognition

100% Stacked Area Bar Chart

IR B 5452017-2024 f5 100%
o o = Cloude 3.7 Sonnet (MMLU)
@ % 9% W Cloude 3.7 Sonnet (GPQA)
ey 5 80%: ™ 0 DeepSeek Rl (MMLU)
% ]
2% s Seon B
36% 49%
0% o% ot ¥y o % z 51% -
o 0% K 4%
s £
18% 8% 16% {
s 16% 1% E a0% % oy R
o 3 4% 6% 5
% %
2017 2018 2019 2020 2021 202 2023 2024 ° 20% B
c 3%
=@ nw oWec) s R ARS - AT 2
9 %
o % 0%0%
W 0% - — . —
Sycophancy Consistency  Visual Metodata  Grader Unethical  Average
Pattern Hacking  Information
Hints that the model might use without verbalizing them
2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 .
BE%) | 37% | 34% | 27% | 9% | 20% | 20% [ 2% 2%
#H%) | 8% | 20% | 8% 16% 8% | 18% 14% 16%
Sycoptancy % 5% % 1%
ME%) | 22% | 27% | 36% | 43% | 37% | 3% | 40% | 42%
Consistrcy ® [ % U
BE%) | 23% | 19% | 19% | 22% | 26% | 20% | 25% | 22% Vous Pt o " ™ "
Vetadata 1% [ % %
Grder kg [ [ 5% 5%
Unetical omaton % % 5% 1%

) ) Average % 18% % %
Bar-Line Hybrid Chart
Existing home take rate e mom change

20% ——exisitng home take rate
1.64% 1.59% Bar Chart
141% 15% 1 359 1.41% 1.44%
15% 1.29% 1.26% 1.29% 1.30% | o0 oo

1.0%
TheE7™ i %RoE

05%

0.2% 50.00%

it 00% 0.0% 0.02% 0.0%
oo% |—e—ting - - - - — — = — 500%

0. 001%

. e 0.1% -0.1% 019 00 01% S000%

1Q22 2Q22 3Q22 4Q22 1Q23 2Q23 3Q23 4Q23 1Q24 2Q24 3Q24 4Q24 1Q25 35.00%
Source: Company, Dolphin Research

30.00%
‘ 25.00%
20.00%
Quarter mom change existing home take rate 15
10.00%

1Q22 -0.04% 1.64% 500% I
0.00%

2Q22 -0.2% 1.41% 020% w0%F w0% pIEES 00F
3Q22 0.2% 1.59% anisanaRE umREn AR e snam e MRS - THRIE
4Q22 -0.1% 1.5% ‘
1Q23 -0.1% 1.38%
2Q23 0.0% 1.41% 2020%F  2021F 2022 2023%F  2024%F
3az3 0.0% i BMFA  3300% 3150% 3350% 87.50%  39.50%
aqz3 0% 1:29% FWE  2600% 2650% 2600% 26.00%  25.50%
1Q24 -0.03% 1.26%

WFEHE 3550% 43.00% 44.50% @ 42.50%  39.00%
2Q24 0.02% 1.29%

FMNEE  28.00% 31.00% 3350% 35.00%  30.00%
3Q24 0.0% 1.3%
4024 0.1% 12% HHAE  1950% 1750% 1850% 2350%  24.50%
1Q25 -0.01% 1.18% R 20.00% 18.50%  21.00%  20.00%  13.00%

Figure S27. The markdown output for various types of Charts.
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EfFRS(PR) - #AFKEHF(ROE)
23% 21.5

12.43%
ED @&
T
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1% A a A a & a & a a a
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23 #2024Q4 .2023Q4. #2022Q4 20244 Mt (&) .
250000 w0
' w0 ¢ ©
150000 “
v 20
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At A& 3.8% 5.4% 1.8% il 202404 (fZ7E) 202304 (Z7) 202204 (IZ57) 20245 ML (%)
BB 5.0% 52% 0.0% RREARBS W 10000 5000 5000 65
RFRRS 7.2% 4.8% -25% E 1T 50000 40000 35000 25
AAHBEE 4.4% 48% 02% R BUKE PRI 95000 80000 65000 15
BREE 2.8% 48% 22% ke 20000 ot 15000 s
HE, BURSULSRB 200000 180000 150000 10
EENLBE 4.2% 4.8% 0.2% -
LA 190000 170000 145000 10
WA 5.8% 4.4% -1.5%
L30T 50000 45000 40000 10
=15 3.8% 4.4% 0.8%
HENSHL 75000 70000 60000 10
EWAR 2.8% 4.4% 1.8% pe—— 160000 s 130000 10
R 1.8% 3.2% 2.0% KR, FRRARQEERL 90000 80000 70000 5
EWBRSS 8.0% 2.8% -5.5% B 95000 85000 80000 5
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Figure S28. The markdown output for various types of Charts.
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Government Agencies wowssewe 0% w1
Favorable Not Sure |[FIETTENS U.S. Postal Service 7% 3% 20%
NASA 74% 17% 9%
Social Security Administration 61% 12% 28%
m CcDC 56% 6% 38%
28%
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56% EPA 55% 14% 31%
G
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Figure S29. The markdown output for various types of Charts.



V.10. Layout Detection
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Figure S30. Compare with others in Layout Detection.
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V.11. Text Recognition
V.11.1. Multilingual Text Recognition
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W3BECTHbIE 3apyGexHbie yueHbie: ATuopM K.LlenroH, H.Bunep, [x.Makxapty, [ XMHTOH,
MWH&Mu ®_PosenGnarr, C.MNainept n ap. Mpu aTom [x.MaxkkapTi no npaey cunuTaeTch
POM TEpMUHA,
NpoeKTa B 06NACTU UCKYCCTBEHHOTO MHTeNNexTa.
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2 PpOncxoxKeHne n CmblcTepMnHa «NCKyCCTBeHHDbI
HHTeJleKT

(8 Tabnue 2) loro nHTejlekta, daHoe Dx MaKaptn B 1956 roy
Ha cemnape B DaPTMyTcKOM yHBepcnteTe, rde obcykdaannch BbIuNCNTeHble
npoéneMbpeweHnraCNOXhbx 3aDaC npimeHnem 3BM, hnpabNeHn COBepHECTBOBaHn Ax
nporpaMMHO oecneueHn. DaHoe onpeidenenHe CBZAHO HAnpmyO C NOHMaHNEM nHTejleKTA
CornacHo Dx.MaKaptn, NCCI BOJbHbI NCNoNb-30BaTb MeToDbl, KOToPbIE He

HABIOJOTcY y I10e, ecnn 3TO HeobXolMo dja peWehn KOnKpeTHbIX npoéneM [5). PocnCBoE

, Dx.MaKaptn T coCTONT B TOM, YTO NOKa Mbl He MOxem B
celOM , KaKne BbluCl PO XOTnM
Mbl NoHMaem HeKOtOpble MexAHN3Mb! INHTejleKTA n HE NOHMAeM OCTalbHble. Po3TOMy ND
INHTejleKTom B npedejax 3Toi HayKn NOHMAeTCr TOJbKO BbyHCNTeHbHa CoCTaBIAIOUaer
CNOco6HOCTN DOCTIRATB CEjleB Minpes

Takm obpa3om, -3t0 (cM6no3) texnueCKnx |
nporpaMMhbx CpeCTB, cnocobHOe BbIONH!Tb HeKOTOpbie TBOPheCKne cyHKUIN B onpeDeleHHo
IpeDMethol 0BnaCTN, KOtOpbie TpaDnUHOHO CHNTaOTcl npeporatNBol YenOBeka.

q IOT TaKke Takne OnpedeHnN NCKyCCTBel! HHTeJleKTA:

D 5 o lissian Mot supported
Hayhoe Hanpaenetue, B pAMkax KOTOPORO CTaBRTCN peWahOTcN 3aDaun annapathoro INI
NporpaMMHO RO MODEINPOBAHNA Tex BNIOB YeNOBeeCKo JTeJIbHOCTN, KOtOpbl TpaUNOHHO
CHHTaOTCN HHTejleKTyalbHbIMN.

C6oUcmeo cucmem BbINONHITb TBOpueckne yHKuN, KOtOpbl TpaNIOHO CHHTaOTc
npeporatBOyenoBeKa.

HaPaeHue e uHopMaUmke u uHopMaUOHDIX mExHOaux, 3ajaey KOTOPOR OBAleTcB OCCO3dAHNC C
NOMOUIO BbIHCINTEbHbIX CNCTEmM INHBIX NCKYCCTBeHHDIX yCTpOInCTB pa3ymhbx paccyKehn |
DeiCTBn.

NepBbIMN OTKpbIbATEMN INCCNEIOBATEMN NCKycCTBeHHORO INHTe)ineKTA ABJHOTCN3BeCThble
3apy6exkhble yueHble: ATbOpnH, K. KeHHOH, H.BnHep, Jx MaKKapTn, DXnHToM, Jx. FoH HeHMaH,
F.Po3eH6NaTT, C.NainepT n dp. Pn 3Tom Jx. MaKKapTn no npaby cHTaETcHe TOnbKO aBTOPOM
TepMHa, HO IN OCHOBOIONOXHNKOM HayHOrO HanpaBNeHn | pyKOBoINTeEM nepBoro npoekta B
ObnaCTn NCKycCTBeMHORO INHTejIneKTa.

B CCCP pabOtbl no nckycctBeHHOMy nHTejleKty hauanbe ¢ 1974 roda n Bo3rnaBn nx akademik |.
NocneNoB, no Hnunatube KOTOPo B coCTabe HayHoro cobeta Ppezndyma AH CCCP no komnkekchon
np6bme «Kn6epHeTkas 6bla opraHn30baHa ceKZig «NckycCTBeHHbI

PaddleOCR-VL

2 Npowc Y CMBICN Tep «NCKYCC 7]
(8 Tabanye Aawnoe ix MakxapTv 8
1956 rogy Ha cemunape 8 e nposnem
pe 3apa4 ¢ 38M, e
e y wenceexa.
Cornacko x Maxapti, BoNLH KoTopuie He y

MIOAGR, €M ITO HEOBXOAMMO AN PELUEHMA KOM-KPETHLIX NPoBNem [S]. NOACHRS CBOE ONpesenenme,
AxMaKxapTh yxassisaer: «1po6ema co-CTOMT B TOM, HTO N1OKa Mbi HE MOXEM B LiENOM ONPEAHTS,
KAKHE BLAMUCTUTENSHBIE NPOLEAYPS! Mbi XOTHM HAILIBATE UHTEANEKTYANLHBIMK. Mbi NOMUMAEN
HEXOTOPLIE MEXIHUIMBI MHTENNEKTA U HE NOHAMAEM OCTaNbHE. 103TOMY NOR MHTEAREKTOM 8
npegenax 310l Tonexo AocTwrate
Ueneit 8 spes.

Taxitm 06PI3I0M, HCKYCCTBRHMLI MHTENEXT — 3TO OBLeANHEHNE (CUMEHO3) TexHnNe-

X cpeacrs, P ‘yrxunn 8 onpe-
AENEHHO NPEAMETHOR OBRACTH, KOTOPLIE TPARMUMONNO CHATAIOTCA NPEPOTATHBON YenoBexa.

[ Taxxe Takne

Hay\HOe HaNpaBAenwe, B PIVKAX KOTOPOTO CTABRTCH W PELIIOTCH 3ARAM ANNIPITHOTD Wik
Tex Buace CTH, KOTOPbIe
CHMTIIOTCR UNTEANEKTY AN HBIM

CBOCTBO CHCTEM BLINOMMATE TBOPHECKME GYHKLMH, KOTOPbIE TPARULMONHO CHUTAIOTCA NPEPOraTMBOD

encsexa.
¢ nouowsI0 CHCTEM i b YCTPORCTE pasyMiex

PaccyxaeHHiA W AeACTBN

Mepabimi SBASIOTCA UIBECTHIIE

3apyBexnuie yuenbie: AVMﬁoM K LLlennon, H.Bunep, ox MakxapTu, A XuHTON, fix. ©om Heduan,
® PosenGnart, CNaAnept n 4p. Npu 3Tom fix MaKKIpTH NO NPABY CHATAETCA He TONLKO ABTOPOM
Tepuina, 4O U ayuoro nepeoro npoexTa 8
OBAACTI MCKYCCTBENMOTO MHTEANEKTa.

B CCCP PaBoThi N0 MCKYCCTBENHOMY WNTEANEKTY HAUAAMCE C 1974 TOAD M BOIINABIN WX IKAREMMK
rNocnencs ® , no 0poro & cocTane Hay AH CCCP no
posneme 6una cexun « i

MonkeyOCR

2 MpONCXOXAEHWE M CMbIC TEPMUHA «UCKYCCTBEHHbIV
VHTeNNeKT»

n, (8 Tabanue 2) Aanmoe xe Makfpru 8

1956 ropy wa ° rae Bl

POLIEHIMA CAOXMBIX 3ARIY C 3BM, X NPOFPaMMMOTO
Aawmoe He CaRIaHO € NOHMMAHKMEM UHTEANEXTA Y YenoBexa.

Cornacmo Axe. Max-£pTi, UCCNeaoBaTeni BONLHLI uman-)onv.@, KOTOpLIe He HabmopaloTes yA
2, e ITO HEOEXOAMMO ANA pewenus koukretnbix npobnem [5). Noscksn eé onpegenenne,

Axe p COCTOMT B TOM, 4TO NOKA Ml HE MOXEM 8 LIENIOM ONPEAENHTS,
KaKme BLidnCs Ml XOTHM Mot
HexoropuemeCHANISMS ”’E“ 1 HE NOMUMAEM OCTaNLHbIe. MOITOMY NOA u@vw 8 npeaenax
ITOR Hayxm TONLKO Bt coc CNOCOBHOCTU AOCTMHATE e B
Mmpes.

Taxum o6pasom, A - 370 06 TEXMUHECKIX W

NPOrPAMMMLIX CPEACTB, CNOCOBHOE BLINONHATE HEKOTOPHE TEOPHECKUE GYHKLMA B ONPEACNEHHOR
NPeAMETHOR 061ACTH, XOTOpPBIE

CywecTeyior Taxxe Takne

Hayuoe Hanpagnenue, 8 PaMKax KOTOPOTO CTABATCA ¥ PRLAIOTCH 334a4M ANNAPATHONO AN
Tex Buace xoi TW, KOTOpbIe
CHATIOTCR MHTEANEKTYANL HIIM.

CBOMCTBO CHCTEM BLINOANST TBOPHECKUE BYHKLIMN, KOTOPBIE c pepor
“enosexa.

Text Error
TEXHONOTVAX, 33Aa4ed KOTOPOrO ABNAETCH
BBIMUC CHCTEM U MHBIX MCKYCCTBEMHBIX CPEACTE PaTyMHBIX

0 wasecTHuiEI A

v 4p. Npw 310m /). Max-Farti N0 NPaBy CYUTAETCH HE TONLKO IBTOPOM TEPMIMHA, HO W
" NepBoro NpoexTa 8 06nacTh

y
wexyccraennoro w7

B CCCP paboTii NO MCKYCCTBEMMOMY m«enmvym( 1974 1043 W BOITNABKN MX AKIAEMUK
.Nocnenos®, No uHnuMaTHee KOTOPOro B cocTase HayuHoro conseils npes«myua AH CCCP n@mﬂ
6uina cectus

Figure S34. Compare with others in Multilingual Text Recognition.



V.11.2. Handwriting Text Recognition

= Quua T X%

MinerU2.5

TORERGHERROONE T 7 XHE. BXAT
SWITHZ BESBIRFIEE R ENRIMNOR ., BB IR —
HE—R,—ERIFEN BIRRO. EBDRER N
“EZRAERMBRP, WPEBBZISUSWITHIE
BERIUD, RN B BB R EEB N NETFE,
BRESWTHNSHELRBETRS., SNARAETH
BXHRAUBRZARE COBETFRION BRI
SAREER HEENARRBERDE T HREW, M
BERE-EBLEMMNEE—IHE" BBRNRERE
7. MR —X BWREREF, RRENBERITE
EARATA R, BRI EMTFIF BN, F 20
REEENAA, RERNEBNR—HEEER SEE
B MERBRNENGHIERE—E. RERINNE
fiTEESNXAhEER BBIER

Missing Text

PaddleOCR-VL

HSUR A IMORIISWITH

SWITH{R#F~

TECRERGHEBHOONE T 7T XEE. BXET
SWITHZ RESBIRFI SR ERILMGR, MAVBRIR]—H
-2, —HXINR(), BHRRL. E8TRER,
BLERRNERMBED, PEBEZISMUSWITHEY
BENRL. BAREREERESLIRNNENE
iz, RESWTHHSHELIREETRS. SNANET
NHBXBRTE, RSARBCHBEFFRER, ER
IREFRBEBER! HEEWARRIERBRT HRE
. MARRE—EBGMRNEE—HE! BRFNNE
REVT, BRO—KXBHLRETF. BRENER
RICTEBRABORA, EEBRNREFIFED,
HIZNARERNRA, REENRBBR—EEE
B, $988, MEASRENENGHNERE—RE. R
BERNVEMRR, EBEAXHCLAER, BEIFFR

MonkeyOCR

UHECRERGHEBRHOONE T 7XHE. BFRAT
SWITHZ BEBIRFI SR ERLMEOR, HEVBHIRI]—
HE—R,—HERZFENBHARRO. ESDRER 9
“£BFZRAEFRMBED WPEBBEDSAUSWITHIYE
BEARL, S2NEREELMEBLIRINRETEE.,
BRESWTHNSHELREETRS. 8SNAAETH
BXHRUERSARE S OHEFFRAW BRI
EARBERIF ABHARIR FERHR T BRE
. MARRE—EBLMSELC—HEEHRINRNE
RETHTMRO—RIBWIRNGEREF. BRENBE
FACTEBRATA R, BRSO E M FIF RN, 1T
ZOMEERZNARE., RERORBBMR—HBER,
EHERMARBRNEUGHIEEE—E. RER
NOERHAR, EEAXCORER BBIER

Missing Text

Figure S35. Compare with others in Handwriting Text Recognition.



Image

MinerU2.5

fRNMBRN—HiL RBREN, KX

Za, BARARARFENAHZAR
BREIBLEH. AMEBRENEFE
HRANRENS S, REGHE M,
fRAFEZR, FURRERRILITE 238

BEFERESHSAH|

— Text Error

BEBESNERRANRELE XA
HFOYIH, REBODRFER,

PaddleOCR-VL

frf], RMBIR)—HILREZE
8. AIKKZE, BTRMAN
REBOAFHLBEEREBA
85, BRBRENEFE, B
RBNIMEMSE . BEIGE K
&, RARER. FIRAERR
iILRERBE SR, LFRE
2. FiA, HENSX, BBE
BHFER, ENBREFT—KEE
RRAMEOHHE., REZNPRA
%, BB

MonkeyOCR

140, BRI — HiL &2 S
. AIRKZE BT RN
RAEBOAFHLBEBREIA
85, BRBRENEFE R
RBNMEMS . BEIQEK
Gl R E R, FIRRERR
IHREZESRIFLTFIRE
Z. A NENSX REBES
NEBENBREH—KEMN
NN, REENPRA
78 BB 7o v

Figure S36. Compare with others in Handwriting Text Recognition.



V.11.3. Vertical Text Recognition

5|

N - BENCINEH - SR e - > |
FUNE - BBHESFER - G RERE -

.g)w.‘

- E-EamE

WIS - HOR T

- REWASR

B - IHSEAWE B IRERIK - FES

AWREE - > ASRREE - SBREHEE
CEREERER - OPHIRER - FHTHS

| H$E
SRR -

1E:d
B
U
| A
|
| B
Fﬁ
| A
..
Bl A
6| 4
i3
AREH
5| 8
E| 2
| |
B
e
k| A

#HERTE - mPEERE WY - G HFE - ¥

- amBEEEAT - SNSRI - EIENET

i
=

B il bt

MinerU2.5

ABRLA, AIEERMIRRA, —UVBHMEARE, BTR
ZH, NRINMACE, KAFBOHT, BE—R
12, BHELRA/A, KURNARE, REFRL
Incorrect reading order

BERNMAT, BHRBRAA, REESAR

BRI, WREIRER, KREEREBT,

PREEA, XPEHER(T, HISEERRS, 0
BN, UEWIEME, BREWHEAR, BE
AMZ, TPHBRRTE, SHXTLES, BHL
BE, AENETES, REBASRE HEIR

W, BRRLORE, FRARRMAR, WEEME

PaddleOCR-VL

W, BRRLIIRS, FPRARARR,
BE@EPIRES, QEREEES, R
BXBRE, HEIRMAEE, THER
RoE, BEXT/LER, EHAMAP
W, UBFIEME, BREWHEDAH,
WEVBELIEAN, KPEHER(T, BR
ERERYE, DEMKXEINE, RWRER
IRER, KRERRSBT, BRRNHEAMA
¥, BUREBBRAA, BEWESCEMN,
CHELRAN, KMFNARE, RE
FRAEEN, NRIWMASH, KABEH
1T, BER—RMENRE, PIERPMRR
A, —U)BERRS, BT

MonkeyOCR

FRVNMME, BULCBHRAA, 2R
ESAER, THELRAN, KRR
ABE, REFRARE, NRNBALE
3, ARRBLMT, BE—-SIEMRE,
AERIFARA, —VBHARE, B

2 Incorrect reading order

W, ERXLPFE, FRARARR,

BaEMREs, AERNEEE8, R
BABURE, HEIWAESR, THEE
ROy, WARTLER, ERAEAP
o, URFIEE, REWEAR,

WEDhraBlER, XPEHRR(T, HH
ERERYE, DEMXRINBLEES, B
REZILAER, KRERERAT,

Figure S37. Compare with others in Vertical Text Recognition.



V.12. Table Recognition

Image PaddleOCR-VL

o o [~ |o o o |w |0 |=

kR EERERE

21

B (R (R R R e [ (e e e
(552 o e [ (e e

5 D E F G H 1 A B c ] E F G H '
T | T | MG | GRMEST | PRAERT | MRMEET | ARAERT 1 BEG GNG GBG GEG GEG GBG GB6  SBG 86
T | T | WMETT | SRAETT | $REERT | MMEET | #REERT 2 KB SEG GEG GEG REG GEG  GBG GEG S8
EX IEX EX EX EX EX EX 3 Ex EX EX EX EX EX EX EX EX
EX EX EX EX EX IEX EX 4 EX  EX  EX  EX  EX EX  EX EX | EX
EX s EX EX IEX EX EX s EX EX EX EX EX EX EX EX EX
EX EX EX EX IEX IEX EX & Ex EX EX EX EX EX EX EX EX
EX EX IEX EX EX EX EX 7 Ex  Ex Ex EX EX EX EX EX  EX
EX EX IEX EX EX IEX EX s  EX EX EX EX EX EX EX EX EX
EX EX EX EX EX EX EX o EX EX EX EX EX EX EX EX EX
EX EX EX EX EX EX EX o Ex  EX  EX  EX  EX  EX  EX  EX  EX
EX EX EX EX IEX EX EX w Ex  EX EX EX EX EX EX EX EX
EX EX EX EX EX EX EX 2 Ex  Ex  Ex  Ex  ExX  Ex  EX  EX  EX
EX EX ¥ | Ex EX IEX EX 18 Ex  Ex  EX  EX  EX  EX | EX EX | EX
IEX EX EX EX IEX IEX IEX W EX  EX  EX | EX EX  EX | EX EX | EX
EX EX EX EX EX EX EX s EX  EX  EX  EX  EX  EX  EX  EX | EX
EX EX IEX IEX IEX IEX IEX 6 Ex EX  EX  EX  EX  EX  EX  EX  EX
EX EX EX EX IEX IEX IEX 7 Ex  EX  EX | EX  EX  EX | EX  EX | EX
EX EX EX EX EX EX EX 8 Ex  EX  EX  EX  EX  EX  EX  EX  EX
EX EX IEX IEX IEX EX IEX 1 Ex  EX EX EX EX EX EX  EX  EX
EX EX EX EX EX EX EX 0 Ex Ex EX EX EX EX EX EX  EX
EX EX s EX EX EX EX 2 Ex  Ex Ex ExX Ex EX EX EX EX
EX EX EX EX EX EX EX 2 EX EX EX EX EX EX EX EX EX
EX EX EX EX EX EX EX 2 Ex EX EX EX EX EX EX EX EX
EX EX EX EX EX IEX EX 4 Ex EX Ex EX EX EX EX EX EX
EX IEX EX EX EX EX IEX 25 EX EX EX EX EX EX EX EX EX
EX EX EX EX EX IEX EX % Ex EX EX EX EX EX EX EX EX
EX EX EX EX EX IEX EX 7 EX  EX EX EX EX EX EX EX EX
MinerU2.5 MonkeyOCR
A 8 c o 3 F G H 1
1 BEG GBG GRS GEG REG GBS GEG RS SEG
2 GEG GEG FBG GEG  FEG GEG REG FBG GG
3 Ex Ex Ex Ex EX EX EX EX  EX
4 EX EX EX EX EX EX  EX EX  EX
s Ex Ex ExX Ex EX EX EX EX  EX
6 EX EX EX EX EX EX EX EX EX
7 Ex  Ex  EX  EX EX EX EX EX  EX
8 Ex Ex EX Ex EX EX  EX EX  EX
o EX EX EX EX EX EX EX EX  EX
10 Ex  Ex  EX  EX  Ex  ExX  ExX  EX  EX
"OEX  EX | EX EX  EX  EX  EX
12 EX  EX  EX EX  EX | EX  EX
Parsing Failed B EX  EX | EX EX  EX  EX X
“OEE B Proble Content Error .
1 EX  EX | EX  #X X EX  EX | EX | EX
1 Ex  EX  EX  EX  EX EX  EX  EX  EX
7 Ex  Ex  Ex  EX  Ex  EX  EX  EX  EX
18 Ex EX  EX  EX EX EX EX  EX  EX
1 Ex  ExX  Ex  EX  EX  EX  EX  EX  EX
20 Ex EX EX EX EX EX  EX EX  EX
21 Ex Ex ExX EX EX EX EX EX  EX
2 EX EX EX EX EX EX EX EX  EX
3 Ex Ex EX EX EX EX EX EX EX
4 Ex Ex Ex Ex EX EX EX EX  EX
25 EX EX EX  EX EX EX EX EX EX
% Ex Ex EX Ex EX EX EX EX  EX
7 EX EX EX EX EX EX EX EX EX

Figure S38. Compare with others in Table Recognition.



Image
ETT - )
wipmy | L0 T et )
PN
W7, TR T s
1 L BB 8, )
1| ks B SR AL
DA [ 3 J56 2 FF W,
IR TR 7,
FEHTH AT
PN
W7 LA s
Wk, FH NN
. Al 48 MR
2| ek AHLEUR R
I, 3 4 R T B
5. F 25T )
-HF
PR F L 3
3| e I, FALHL, A5
i
WA
W37, TARHF T
OIF T DB
- B s 4 R A
S e LR R fR R
W, 5 4 R A
TR
AT
MinerU2.5
FmE0 _
news TO5Y smmn mtem
P AT A, EIROF, F00 L RSN,
1 mBE LR S BRI N, T R —,
FERFR-AF
BT AME BIEOF FOBE,
2 wEEn FRNE LR S E RN ESEA,
RERABERN—5 FERFB—RF
3 2878 BN TE ERH FOBL 2HE L%
BMATO NG BT FOWT,
4 RS L L T T
T S s S

Image Lost

PaddleOCR-VL

: Ee
pos  FER st
B e
*
FMUKTEEMAS, B0, FOB
,  mee b, BN, BLLIRE; SBRIHLR
% FREEHN, HEEARY—F, FERT
5-RF
BT RENAS, BEEF, 08
2 b 35 L, FRURBHEELIER; HERIU
% FRBEEAN, EEEFAERN—F, F
ERFS-RE
, e ANTE, GEEF, FOBL 2ROLSE
% m
R BEMATS, BEEF, 08
. mam T, FIRERRATIED; HERTHLR
% EREEEN, EEREAER—5, TH
EFE-RF
MonkeyOCR
FBEN _
RIEET NatE) FHET RFRE
1 e B FREN 55, AEEF,FO0 8L URBNE 6 HiE;
HERUN, URERELH N, BEEARN—F, FERTS—RF
FIKFEEN 85, REEF,FO0 8L FUUNEN e L%
2 wREes HER DHURERERH BIESRHRER 05 FERTS
—R%
3 2RAN AN TE AEM FFONL2BE L8
K FEEN 55, A EEF,F0 BT FURBRE @ T2,
4 RN HERW NIRRT 675 FRREER — 5 FREFS—

RF

Image Lost

Figure S39. Compare with others in Table Recognition.



V.13. Formula Recognition

= %n(n “+ 1)

= %n(n “+ 1)

- %n(n +1)

o_131/e

LT f@f (B)f(v)
] 1‘5‘1 @6 (v)
Lo @RI G
[ ;"

ey a) a, a3 ag|
11 a @ by by b, by b,
il f L ey € ocycacy
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1 2

T 2—n
l1—n 2—mn

2 n—2

2
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A l\ \ARx A2 -lmﬁ@l,,w'm

[o, i 1 a a b
L1t F(@)F (B)F () 18 8 ¢
g i 9@e(Baly) =17 o L,
B h@nene) | T T

! LA /,
s ten.rctl.'lre‘f!ror::::::::::::::::Structuref:ror:;
E a;l a2 a3 a1 aiz aiz+kan ]
i|:¢121 a2 Q23 as  ayp  ax + kayn
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; 1 2
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1

0
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1
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: ° i :: e cy ap az az aq ‘I
DAL @f )| Lo @] b b b b by
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Figure S40. Compare with others in Formula Recognition.



V.14. Chart Recognition

Original Chart

BA9: 25Q1 & A ALAFT GDP & MAF LAt

o) — 2501 GOP —— GOPHL (%)
40,000 9%
35,000 8%
30,000 7%
25,000 ::
20,000 4%
15,000 3%
10,000 2%
5,000 1%
0 0%

KA MR ARIL L E AL N AR AT S

AERZAMERBARK LGS F RS KON @ELUE N LA R

i«

Qwen2.5VL-72B

rs 30000 40
pe 3 30000 40
WK 25000 40
E 20000 40
L1 15000 40
am 15000 40
i 12000 40
L) 12000 40
| 12000 a0
ps 10000 40
Ak 10000 40
=" 10000 40
£ s 10000 40
L] 8000 40
7 | eoo 40
.RVa ue | Fleoognmgg Error
=N 7000 40
e 7000 40
AmE | 7000 40
s 6000 40
M 6000 40
il 6000 40
kS 5000 40
M1 | s000 40
L1 5000 40
um |00 40
LL] 5000 40
sH |00 40
L] 5000 40
e | so0 40

PaddleOCR-VL

WH/AWT 2501 G0P (Z7F)  GOPHIE (%)
(=3
ped

33500 a2
33000 58
23500 60
22500 62
15500 55
15000 60
13500 65
13000 55
12500 50
12500 58
12000 62
11500 585
11000 58
8000 55
7500 58
7000 50
7000 as
6500 a2
6000 58
5500 55
5000 45
4500 585
4000 58
3500 50
3000 55
2500 60
2000 65
1500 40
1000 60
800 as
500 80

GPT4o0

25Q1GOP ({Z5T)  GDP 41ill (%)

rs
ped
(3

am
il
i
e
E=s ]

="
x
i

g
LA

35,000 65
30,000 65
25,000 5
20,000 55
20,000 5
15000 4s
15,000 5
15000 4s
15,000 45
10,000 45
10,000 5
10,000 4
10,000 3s
10000 i
10,000 3
lueRecognition Error
8,000 45
8,000 5
8,000 4
8,000 4
7.000 45
7.000 5
6,000 4
6,000 as
6,000 3
5,000 as
5,000 3
5,000 45
4000 4
4000 4s
3,000 8

Figure S41. Compare with others in Chart Recognition.




Original Chart PaddleOCR-VL

Bl PREAEZFESHARTFIIRZMERES (Dec 2020=100)  FLL (BH)

Jan-24 84.5% -1.0%
FERIRM - FEEMNFHR N EHEE Fob-24 ditead 2%
{Deia.2020=40D) g Mar-24 83.8% 1.2%
86 - 5 1.0%
[ Apr-24 83.0% -0.8%
& 05%
0.0% May-24 81.0% 2.6%
82
- -0.5% Jun-24 80.0% -1.2%
80 R
p* 1.0% Jul-24 79.0% 12%
78 © F-1.5%
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Figure S42. Compare with others in Chart Recognition.
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