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Document AI

• Analyze forms and 
documents

• Create intelligent search 
indexes

• Automate business 
workflows

Uncover latent insights from all your content



Document AI in Real World

Form Receipt Report Invoice

Digital-born documents (.pdf, .docx, …)Scanned documents (.jpg, .png, …)

Layout invariance (key-value, tabular, etc.) among visually-rich documents



Key Value

TO Lorillard 
Corporation

ADDRESS 666 Fifth 
Avenue

CITY New York

… …

Key Value

Total 4.95

Company Starbucks Store

Address 11302 Euclid 
Avenue Cleveland, 

OH

Date 12/07/2014

Category: Form

Form Understanding Receipt Understanding Document Image Classification

Key Value

Total

Company

Address

Date

Document AI Tasks



LayoutLM/LayoutLMv2/LayoutXLM

(KDD’20, ACL’21)

TableBank

(LREC’20)

DocBank

(COLING’20)

ReadingBank

(EMNLP’21)

Downstream Tasks

Document AI Products

Table Detection

Page Object Detection

Reading Order Detection

Key-value Extraction

Document Classification

Document VQA

XFUND

Benchmark

Foundation Models

Benchmarks

Applications

https://aka.ms/document-ai/

https://aka.ms/document-ai/


LayoutLM 
Model Family



LayoutLM -> LayoutLMv2 -> LayoutXLM

Text Layout

LayoutLM

Text Layout

LayoutLMv2

Image

LayoutXLM

Text Layout Image

Multi-modal Multi-modal + Multi-lingualText + Layout



LayoutLM

* Text embeddings initialized by BERT/UniLM

LayoutLM: Pre-training of Text and Layout for Document Image Understanding, KDD’2020,

https://arxiv.org/abs/1912.13318


OCR/PDF Parser



Pre-training Data

11 million scanned document images from IIT-CDIP Test Collection 1.0 

https://ir.nist.gov/cdip/

https://ir.nist.gov/cdip/


LayoutLMv2

LayoutLMv2: Multi-modal Pre-training for Visually-Rich Document Understanding, ACL’2021

https://arxiv.org/abs/2012.14740


Pre-training Tasks

• Masked Visual-Language Modeling

• Text-Image Matching

• Text-Image Alignment



LayoutLMv2 -> LayoutXLM

Text Layout

LayoutLMv2

Image

LayoutXLM

Text Layout Image

Multi-modal Multi-modal + Multi-lingual



LayoutXLM

LayoutLMv2 + InfoXLM

Multi-lingual documents (50+ languages)

LayoutXLM: Multi-modal Pre-training for Multi-lingual Document Understanding, Preprint

https://arxiv.org/abs/2104.08836


Language Distribution for Pre-training

Totally 30M document images with 50+ languages used for pre-training the LayoutXLM





Benchmark
Datasets



TableBank

TableBank: A Benchmark Dataset for Table Detection and Recognition, LREC’2020

Download: https://aka.ms/tablebank

https://arxiv.org/abs/1903.01949
https://aka.ms/tablebank


DocBank

DocBank: A Benchmark Dataset for Document Layout Analysis, COLING’2020

Download: https://aka.ms/docbank

https://arxiv.org/abs/2006.01038
https://aka.ms/docbank


ReadingBank

LayoutReader: Pre-training of Text and Layout for Reading Order Detection, EMNLP’2021

Download: https://aka.ms/readingbank

https://arxiv.org/abs/2108.11591
https://aka.ms/readingbank


XFUND

Chinese English Italian Portuguese

German Spanish French Japanese

LayoutXLM: Multi-modal Pre-training for Multi-lingual Document Understanding, Preprint

Download: https://aka.ms/xfund

https://arxiv.org/abs/2104.08836
https://aka.ms/xfund


Applications



Applications

• Information Extraction
• Form Understanding (FUNSD)

• https://guillaumejaume.github.io/FUNSD/

• Receipt Understanding (SROIE, CORD)

• https://rrc.cvc.uab.es/?ch=13

• https://github.com/clovaai/cord

• Document Information Extraction (Kleister-NDA)

• https://github.com/applicaai/kleister-nda

• Multi-lingual Form Understanding (XFUND)

• https://aka.ms/xfund

• Classification
• Document Image Classification (RVL-CDIP)

• https://www.cs.cmu.edu/~aharley/rvl-cdip/

• VQA
• Document Visual Question Answering (DocVQA)

• https://rrc.cvc.uab.es/?ch=17

• Layout Analysis
• Table Detection (TableBank)

• https://aka.ms/tablebank

• Page Object Detection (DocBank)

• https://aka.ms/docbank

• Reading Order Detection (ReadingBank)

• https://aka.ms/readingbank

https://guillaumejaume.github.io/FUNSD/
https://rrc.cvc.uab.es/?ch=13
https://github.com/clovaai/cord
https://github.com/applicaai/kleister-nda
https://aka.ms/xfund
https://www.cs.cmu.edu/~aharley/rvl-cdip/
https://rrc.cvc.uab.es/?ch=17
https://aka.ms/tablebank
https://aka.ms/docbank
https://aka.ms/readingbank


Semantic Entity 
Recognition



Document Image 
Classification



Document VQA



Table 
Detection



Page Object 
Detection



Reading Order 
Detection



Multilingual
Document AI



Language-specific
Fine-tuning

SER: Semantic Entity Recognition (headers, keys, values)
RE: Relation extraction for key-value pairs



Zero-shot
Transfer



Multitask
Learning



Challenges in Document AI

MODEL LIMITATIONS DATA QUALITY IN 
REAL-WORD

TASK CORRELATIONS DATA/COMPUTATION 
INSUFFICIENCY



Document AI @MSRA

•Multimodal Pre-trained Models

•LayoutLM (KDD’2020)

•LayoutLMv2 (ACL’2021)

•LayoutXLM (Preprint)

•Benchmark Datasets

•TableBank (LREC’2020)

•DocBank (COLING’2020)

•ReadingBank (EMNLP’2021)

•XFUND (with LayoutXLM)

•Our paper “Document AI: Benchmarks, Models and Applications” 
will be publicly available soon

https://github.com/microsoft/unilm

https://github.com/microsoft/unilm

