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i+ BigDocs
Why Multimodal Document Understanding?

Existing demand of models to deal with:
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3 BigDocs
Why Multimodal Document Understanding?

New tasks for Document Al
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Current Limitations:

1. Models need and
datasefts to generalize well.

2. Data is limited, scattered, poorly
licensed, or simplistic.

3. Modern/real world tasks are
underexplored
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We need Scalable,
Open, and High-Quality
Multimodal Document
Datasets



BigDocs Summary ()

Large-scale pre-training INMRICE —
@ BigDocs 7.5M dataset with clearly licensing < Quanai
and transparent .
10 innovative tasks for Tishit
BigDocs-Bench multimodal code & GUI
Understanding

Crawling, dataset compound
BigDocs-Toolkit management, safety filtering,
document Al fraining

GUIl2intent

License-permissive multimodal
document models

mEPhi-3 74 &

BigDocs-Models

IR
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Dataset Construction + BigDocs

Merged and filtered 130+ datasets — kept only 16 with permissive
licenses

% Added new data: Uls, HTML screenshots, LaTeX tables, ...
g@ Strict content, license, and quality checks throughout

Candidate Datasets License Filtering Crawled Dataset Sources
Public Document Datasets Comercialy Permisive Datasets with Permissive Licenses Data Curation
N proposed by BigDocs
CDIP CDIP & Arxiv PDF OCR
. . 1. OCR Extraction
Unichart-Table Unichart-Table O Diagrams, Tables & Latex 2. HTML/SVG/MD curation
3. Content filtering
Websight2 Websight2 0 HTML Code 4. VQA format
L 5. Text-Image Alignment
DocVQA DocvQa (3 Slides & OCR
InfographicVQA InfographicVQAo Flowcharts & JSON ;
OCR-VQA ocrRvQa @ Scalable Vector Graphics BigDOCS-7.5M
7/
133 datasets were 16 public datasets offered ImageJextang Gode pains

N : Aoesinds extracted from permissive websites
servicenow. considered permissive licenses fromp 8 8
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i+ BigDocs
What's in BigDocs-7.5M?

OCR, Layout, Tables, Forms, Charts,
Uls, Scientific Diagrams

Text, Images, Structured Outputs

(HTML, LaTeX, JSON, SVG)

Balanced across input-output modalities:
vision — code, vision — text
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BigDocs
What's in BigDocs-7.5M?

We curated multimodal
datasets in an open and
transparent way specifically
for training multimodal
models document, website,
coding domains
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We created
for
Modern Document Al



i+ BigDocs
Introducing BigDocs-Bench

e Proposing 10 new tasks for challenging real-world use cases
e Tests visual reasoning, layout understanding, structured code
generation, Ul comprehension

User Interface
Reasoning

Multimodal Code
Generation

Chart
Understanding

Image2HTML, Image2LaTeX,
Image2SVG, Flow2Code

GUI2Intent,

GUI2Summary, GUI-VQA Chart2Caption
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It's not just OCR anymore.

Models must generate
complex outpufts from
visuals.



Novel Tasks in BigDocs-Bench # BigDocs

Hidden Tokens
L3 Screenshot-2HTML 9.3K 1000 500 500 32.7K+53K
BB Table-2LaTeX 77.7K 1000 500 500 4381540
[1 Image2svG 198K 2000 748 500 2.9K+1.7K
8" Image2Flow (GraphViz) 8.0K 1000 500 500 418+124
<[> Image2Flow (JSON) 8000 1000 500 500 18001601
L Chart-2Markdown 4500 1000 500 500 1.6K+4.4K
¥ Chart2Caption 5.4K 1300 650 500 94+49
& GUIR2UserIntent 79K 1000 500 500 28+4
B GUI2Summary 79K 1000 500 500 132+25
© GUI-VQA 78.9k 1000 500 500 35424
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Novel Tasks: Image2Code + BigDocs

e |nput: Screenshot of web page, table, workflow, logotype
e Output: HTML / LaTeX / SVG
e Requires: understanding layout, content, and generating structured code

Screenshot2HTML Image2Flow Table2Latex Image/Text2SVG
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Novel Tasks: GUI & Chart Understanding + BigDocs

e Answer questions & describe Ul screenshofs.
e Predict user’s action from a Ul screenshot
e Inferpret data visualizations

GUI-VQA GUI2Summ GUI2UserlIntent Chart2Caption

What colors dominate the design

Please summarize the
in this aesthetic?

webpage in the image.

What opens when the user
clicks [550, 0, 600, 80]?

DATAPRINT
oy
v @
kai;:ns Lf! This is a heatmap, a graphical
| =] representation of data where the
- individual values contained in a matrix
. o are represented as colors. Here's a
Black. white. and This website, DATAPRINT, [ summary:
g , P . . Display the PORTFOLIO. Color Legend: The color scale on the
! d is a professional design play right side indicates the range from -2
natural wood tones (dark blue) to 2 (dark red). Intermediate

and prin tmg service. shades represent intermediate values.
Rows and Columns: Rows: Labeled from
row10 to row3.Columns: Labeled from
column23 to column10
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Why use BigDocs®?




i BigDocs
Training & Models
e We Continually Pre-Trained open-source

VLMs to perform Document Al

e We instruction-tuned the models for multiple
downstream tasks

e We released full training/inference pipelines
and recipes

@Qwen =. 00 F;}
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Results on Document Al Benchmarks

e PFPrefraining on BigDocs surpasses other pre-training approaches
o No benchmark contamination, transparent, license clarity
e Our best model matches/outperforms SOTA closed models

Document Al Benchmark Scores

B Trained with BigDocs
60 - W Trained with DocStruct4M
mmm Other Models (Unfair Comparison)

Avg. Score

o % % % X
&b§ “ \'bt@ & &bﬁ\ & ,&é\ &~ ,\,b‘o & '\,?) AV
Ry S & S Y S & S L J © S
&£ x & x & x & x ” & P
x0 @R’Q’ ><o N xo > xo f\% 050 & O§
® O Q & Q NP &4‘ o°
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Q Q‘\\ N%
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‘  BigD
Results on BigDocs-Bench + BigDocs

Models struggle at Multimodal Coding and GUI Reasoning
BigDocs teaches new skills, surpassing SOTA models

Model Performance Comparison on BigDocs-Bench

Average Scores for GUI, Chart, and Image Flow Scores for Image-Related Benchmarks
70 -
80
60
50 60 e
Sl 5
40
@ 301 A
20
20
10 -
0 0-
GUI Chart Image Flow Image2SVG Screenshot2HTML Table2Latex
Benchmark Benchmark
Open Source Closed Source BigDocs Models
DocOwl-1.5-88 GPT-40 20240806 DocOwl-1.5-8B + BigDocs
Qwen2-VL-2B B Claude-3.5 Sonnet B Qwen2-VL-2B + BigDocs
Phi3.5-V-4B B GeminiPro-1.5 BN LLaVA-NeXT-7B+ BigDocs
LLaVA-NeXT-7B N Qwen2-VL-72B B Phi3.5-v-4B + BigDocs

Idefics2-8B
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Results - Human Evaluation

e Human evaluation
e BigDocs outperforms GPT4 on Latex and HTML generation

Phi 3.5 BigDocs
Vs
GPT-4

Phi 3.5 BigDocs
Vs
Phi 3.5 Instruct

servicenow.

Table2LaTeX Screenshot2HTML
DRAW 7%
DRAW 31%
Phi 3.5 BigDocs Phi 3.5 BigDocs
Phi 3.5 BigDocs WIN 63% WIN 36% LOSS 48%
BOTH BAD 6% BOTH BAD 9%
DRAW 9% LOSS 2%
Phi 3.5 BigDocs WIN 65%
Phi 3.5 BigDocs WIN 88%

BOTH BAD 33%

BOTH BAD 1% LOSS 2%
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Qualitative Example - Latex Generation ' BigDocs

e BigDocs achieves a better table conversion than GPT4

Input Image

Discrete dynamics(ACC) Continuous dynamics(o)

SIR SIS Threshold Kirman Gene Mutualistic CML

T'+1 085 0.86 0.89 0.84 0.598 0.958 0.017

T+2 073 0.80 0.84 0.81 0.602 1.086 0.021

T+3 081 0.75 0.81 0.82 0.609 1.276 0.024

T+4 082 0.74 0.74 0.83 0.724 1.512 0.027

T+5 080 0.74 0.72 0.85 0.822 1.601 0.028

Output from GPT4o0 Output from BigDocs
Discrete dynamics (ACC) Continuous dynamics (o) Discrete dynamics{ACC) Continuous dynamics(o)

SIR SIS Threshold Kirman | Gene  Mutualistic  CML St 8IS Threshold  Kirman  Gene  Mutualistic CML
T+1] 08 086 .89 0.84 0.598 0.958 0.017 T+ 1 08 086 0.80 .54 0.595  0.95% 0.017
T+2 (073 080 0.84 0.81 0.602 1.086 0.021 T+2 073 0.80 0.84 (.51 0.602 1086 0.021
T+4+3 |08 075 0.81 0.82 0.609 1.276 0.024 T+3 081 055 081 0.52 0609  1.276 0.024
T+4 ] 082 074 0.74 0.83 0.724 1.512 0.027 T+4 (082 074 074 (.53 0.724 1.512 0027
T+5 ]| 080 0.74 0.72 0.85 0.822 1.601 0.028 T+5 080 074 0.72 (.55 0.522  1.601 0028
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3 BigDocs
Results — Does BigDocs Help?

i, BigDocs adapts eneral multimodal models to reach
SOTA performance in Document Al.

. Delivers +34.5% gains on and
fasks.
%’ Outperforms GPT-4 on generation and intent

prediction from



3 BigDocs
Summary & Takeaways

e [ BigDocs-7.5M: Large open multimodal document dataset
e . BigDocs-Bench: 10 hard tasks, real-world relevance
e < Strong gains — even outperform GPT-4 in key areas

e i Fully open - datq, tools, models, benchmarks
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