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Motivation



Motivation Introduction

Model Description

Jaky je IBAN dodavatele?
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Dataset
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Motivation Methods

Competitive system for the English language

1. Select a file Clear 2. Ask a question
B Gallery Question

What is the invoice number?

@ Model
Fr——
1012 art Lane x
o Y 13300 O Layouttmv1 & LayoutLMv1 for Invoices & Donut &
BULTD SHPTO It vsion
e g INDCEDATE e -
Now Yok Y 12210 Contaign WA 12210 pog @ Clear Submit
DUEDATE o
Top Ans
[0 DESCRIFTION UNTPRIE [ s
[ — 100 00
' e us-001
PR w00 00
PR w 5
suan s
SamsTaxe2ex o
ToTAL $154.06

TERMS & CONDITIONS

Poymentis duo witin 18 doys

Plesos ke chacks paysbl o East Repa .

Jhank ysu

S. S¢avnicka, M. Stefanik, M. Kadléik, M. Geletka, P. Sojka « Towards General Document Understanding through QA . 4/23



Motivation Methods

Textual Representation of the Invoice

m FAKTURA - DANOVY DOKLAD © ¢islo: (25 Dodavatel | ICO 42993865 DIC
|CZ6804111963| Variabilni symbol 25 Josef Sedlar Konstantni symbol [0308 Josef
Sedlar Specificky symbol , Podoli 88 Castka 78438.00 K& 789 85 Mohelnice Penézni
ustav KB Mohelnice Objednavka Cislo G¢tu (100 Cislo fixmy 00024 Ptijemce
Odbératel ICO Dré Kamil SedlaF Kamil Sedlar Staskova 55 Stadkova 55 789 85
MOHELNICE 789 85. MOHELNICE Platebni Den splatnosti 24.10.2009

m Who is the supplier, and what is his address?
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Motivation Methods

Textual Representation of the Invoice

m FAKTURA - DANOVY DOKLAD © ¢islo: (25 Dodavatel | ICO 42993865 DIC
|CZ6804111963| Variabilni symbol 25 Josef Sedlar Konstantni symbol [0308 Josef
Sedlar Specificky symbol , Podoli 88 Castka 78438.00 K& 789 85 Mohelnice Penézni
ustav KB Mohelnice Objednavka Cislo G¢tu (100 Cislo fixmy 00024 Ptijemce
Odbératel ICO Dré Kamil SedlaF Kamil Sedlar Staskova 55 Stadkova 55 789 85
MOHELNICE 789 85. MOHELNICE Platebni Den splatnosti 24.10.2009

m Who is the supplier, and what is his address?

m We need more context
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Motivation Math Indexer and Searcher

Visual Representation of the Invoice

FAKTURA - DANOVY DOKLAD &islo: 25 @
Dodavatel IO 42993865  DIC (26804111963 Variabilni symbol 25
Josef Sedlad Konstantni symbol 0308
Josef Sedla¥ Specificky symbol .
Podoli 88 Castka =78438,00 K&
789 85 MNohelnice
Pendini Gstav KB Mohelnice Cbjednavia
Cislo Gétu 43-3975450267/0100 Cislo fimy 00024
PEfjemce odbératel 10 Joiced
Kamil Sedlaf Kamil Sedlad
Staskova 55 Stakova 55
789 85 MOHEINICE 789 85 MOHELNICE
Platebni podninky
Den splatnosti 24.10.2009
- Zpisab thrady v hotovosti —|
Datum vystaveni dokladu 14.10.2009
Datun uskutefnnf zdanitelnsho pln&nf 14.10.2009
Folodea (ceny v X& bez dan%) JednCena Mnostvi  CelkCena  DPH
Fakturujeme Vam stavebni price
stavebni. préce 150.00  24.000 hod 3600.00 9%
material f. 2913000010 61374.00 1.000 K& 61374.00 9%
materidl f. 3001537373 6987.39 1.000 K& 6987.39 9%
71961.39 K&
5 dant
78437.92 9%
78438.00 KE
_ Joset SEDLAPMR | 56
vt 7ws§no1vnh\muM' 97

Wit 1 ¥ate¥ina Rafeld
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Motivation Soft Cosine Measure

Text Representation of the Invoice with the Visual Kknowledge

m Who is the supplier, and what is his address?

m FAKTURA - DANOVY DOKLAD ® ¢islo: (25 Dodavatel | ICO 42993865 DIC
|CZ6804111963| Variabilni symbol 25 Josef SedlaF Konstantni symbol [0308 Josef
Sedlar Specificky symbol , Podoli 88 Castka 78438.00 K& 789 85 Mohelnice Penézni
ustav KB Mohelnice Objednavka Cislo u¢tu (100 Cislo fixmy 00024 P¥ijemce
Odbératel ICO Dré Kamil Sedlaf Kamil SedlaF Staskova 55 Staskova 55 789 85
MOHELNICE 789 85. MOHELNICE Platebni Den splatnosti 24.10.2009

m Better results if we use the visual layout of the document
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Methods and Datasets



Motivation Formula2Vec

Question Answering

m Two types:
m Extractive QA
m Generative QA
m Multilingual datasets, primarily in English

m Datasets:
m Stanford Question Answering Dataset (SQUAD)
m Wikipedia articles
m French Question Answering Dataset (FQUAD
m Wikipedia articles
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Motivation CompuBERT

Visual Question Answering

m Focusing only on the visual part of an image
m We can use the same images for different languages

m Datasets:

m Visual Question Answering (VOA) dataset
m The Image-Set Visual Question Answering (ISVOA)
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Motivation Ensemble

Named Entity Recognition

m Aims to locate and identify entities in the given text

m Datasets:
m CoNLL-2003 dataset

B English and German
m Newspaper articles

m Few-NERD
m Wikipedia articles
m Dataset of German Legal Documents for NER

m Non-English
B Legal documents
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Motivation Results

Document Visual Question Answering

m Combines the visual and textual sides of a document
m Lacking coverage of non-English models for Document Visual Question Answering

m Datasets:
m DocVOA

m From the UCSF Industry Documents Library
m Contains invoices
m Documents are from the period between 1960 and 2000

m Visual Machine Reading Comprehension (VisualMRC)
m Consisting of screenshots of web pages
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Dataset creation



Motivation Conclusion and Future Work

Invoices - 6,849 documents and 15 entities

FPAXTURA - DANOVY DOKLAD #islo: |25 @
Dodavatel I€D 42993865 DIC|CZ6804111963 Variabilni symbel 25
Josef SedlaF Renstantni synbol (0308
Josef Sed1a¥ Specifickp symbol .
Fodall 68 Castka =78438.00 K&
789 85 Mohelnice
Pendini dstav KB Mohelnice Cbjednivka
&islo d¥tu [43-3975450267)/0100 &fslo firmy 00024
PITjemce Oodbératel 100 o1&
Kamil Secdla¥ Kamil Sedla¥
StaSkova 55 Stafkova 55
789 85 MOHEINICE 789 85 MOHELNICE
Platebni podninky
Den splatnosti 24,10.200%
= Zpttsch Ghrady v hotovosti —
Datum vystavent dokl: 4.10.2009)

Datun uskutedneni mamtelnﬁbo plnéni 14.10.2009 I
Folozka (ceny v X& bez dan¥) JednCena Mnodstvi CelkCena  DPH

Fakturujeme Vam stavetni préce

stavebni préce 150.00 24.000 hod 3600.00 9%|
material f. 2913000010 61374.00 1.000 K& 61374.00 9%
materidl f. 3001537373 6987.39 1.000 K& 6987.39 9%
celkem . cerarseria e A as e 71961.39 K&
sazba bez dand DEH s dani
enifend  71961.39 6476.53  78437.92 9%
78438.00 K&
Josef SEDLAR AR oo
Potet stran 1 789 85 Monenice. POSL Car
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Motivation Conclusion and Future Work

Dataset Description

Question + =  Answer

Dataset
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Research Proposal



How can Textual QA and Visual QA datasets
improve Document Understanding?



Motivation Conclusion and Future Work

First Question

m Our model will be trained on the Czech Document VQA dataset
m A large number of relevant but narrow questions
m Hypothesis:

m If we first introduce our model to much more general and comprehensive QA datasets

m More robust in the unseen evaluation scenarios
m Perform better
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How well can Document VOA models
generalize beyond training entity types?



Motivation Conclusion and Future Work

Second Question

m Conventional Named Entity Recognition models

m A closed set of entity types present in the training set

m Must be retrained when a new entity needs to be recognized
m Document VOA

m A closed set of questions
m Retraining?
® How well our model can generalize to unseen entities?
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How much can Document VOQA in non-English
languages benefit from English datasets?



Motivation Conclusion and Future Work

Third Question

m Compare the model performance on a target language

m Train on:
m Only English data
m A mixture of English and the target-language data
m Only the target-language data
m The evaluation of the approach will assess the applicability of our models to unseen
language
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