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Background VRD

Visually Rich Documents
VRD

VRD contains such documents whose semantic structure is not
determined only by the text but also by the layout and visual
elements of the documents

INVOICE /g
1 Gooen'sStiset | Shﬁmw
udeville- 99500

Ph. (243 758 4368 eat. 1988

Email hello@srnistationary.com
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Daumestrot - 410022
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72
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Figure: Example of VRD [1]
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Background DVQA

Document visual question-answering

m DVQA seeks to obtain knowledge from the documents’ visual
and textual parts to answer questions
m The asked questions may relate to different parts of the VRDs

m text

m inserted images
m tables

m forms
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Methodology Dataset

Entity Numeric Textual Pattern Shape
Invoice number X

Variable symbol X

Specific symbol X

Constant symbol X

Bank code X X
Account number X X
ICO X X
Total amount X

Invoice date X X
Due date X X
Name of supplier X

IBAN X X X
DIC X X X
OR code X X
Supplier’s address X

Table: CIVOA dataset’s entities’ categories
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Methodology Dataset

Tesseract and EasyOCR CIVQA dataset

m Tesseract OCR

m was developed at HP Research between 1984 and 1994

m Open-source project since 2005

m Can recognise more than 100 different languages, including
Czech

m EasyOCR

m Python framework created by Jaded Al
m Can recognise just over eighty languages, including Czech

m Each type of these dataset has two different versions

m Readable by human
m Ready to use
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Methodology Dataset
Sliding window

m Maximum Length = 512 tokens

m Special tokens
[CLS] question tokens [SEP] word tokens [SEP]
[PAD] token

Figure: Sliding window technique [2]
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Methodology Models

Models

LayoutLMv2
LayoutXLM

Chinese, Japanese, Spanish, French, Italian, German, and
Portuguese

LayoutLMv3
Impira LayoutLM Invoices

fine-tuned on the SQUAD and DocVQA datasets plus proprietary
dataset of invoices

Impira LayoutLM Document QA
fine-tuned on the SQUAD and DocVQA datasets
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Experiments Experiment 1

Tesseract OCR vs EasyOCR

Model Precision Recall F1 score
LayoutXML 0,7422 0,7117 0,7079
LayoutLMv2 0,6917 0,6750 0,663%4
LayoutLMv3 0,6989 0,6382 0,6410
Impira QA 0,6773 0,6291 0,6313
Impira Invoice  0,6948 0,6440 0,6434

Table: CIVQA Tesseract OCR results

Model Precision Recall F1 score
LayoutXML 0,6636 0,6633 0,6455
LayoutLMv2 0,6323 0,6129 0,6011
LayoutLMv3 0,6370 0,6164 0,6065
Impira QA 0,6373 0,6015 0,5984
Impira Invoice 00,6345 0,6019 0,5962
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Experiments Experiment 1

Precision
[ easyocr_layoutlmv2-base O easyocr_layoutlmv3 [ easyocr_impira_i
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Figure: The precision of the models in the first experiment.
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Experiment 1

Experiments

Promipts with Coerrect Predictions (Percentage)
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Experiments Experiment 1

prompt prediction true

1 Jaka je adresa dodavatele? Rosinska cesta 13 010 08 Zilina Rosinska cesta 13 010 08 Zilina
Figure: The correct answer is on one line.

- prompt prediction true

99 Jaka je adresa dodavatele?

Michalovska 62 Variabilng symbol: 1858420000 073 01 Sobrance 07301 Sobrance

Figure: The correct answer is on multiple lines, so it was split.
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Experiments Experiment 2

CIVOA and unseen types of questions

In this set of experiments, our focus was on developing a practical
and robust solution for unseen entities.
m Invoice number
A numerical entity without a fixed shape.
m ICO
A numerical entity with given shape.
Supplier’s address
Textual and numerical entity without a fixed shape.
m IBAN
Textual and numerical entity with a fixed shape.
m Due date
A numerical entity with given shape.
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Experiments Experiment 2.1

Training with a subset of unknown data

In this experiment, we have tried introducing a different amount of
unknown data to the trained models. We choose 5%, 15%, 30% and
50% and compare the results to see how they affect the models.

Model Precision Recall F1 score

LayoutXML 0,19200 0,04128 0,05816
LayoutLMv2 0,03427 0,02695 0,02605
LayoutLMv3 0,10220 0,03411 0,04557
Impira QA 0,15120 0,04554 0,06520
Impira Invoice  0,13600 0,05304 0,07235

Table: CIVQA Tesseract OCR results on unknow entities
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Experiments

Experiment 2.1

Model Precision Recall F1 score
LayoutXML 0,7002 0,6594 0,6617
LayoutLMv2 0,5944 0,5154 0,5192
LayoutLMv3 0,5793 0,5125 0,5254
Impira QA 0,6186 0,5356 0,5466
Impira Invoice  0,5999 0,5255 0,53%69

Table: CIVQA Tesseract OCR results on unknow entities: 5%

Model Precision Recall F1 score
LayoutXML 0,7078 0,6911 0,6844
LayoutLMv2 0,6201 0,5717 0,5718
LayoutLMv3 0,6377 0,5755 0,5825
Impira QA 0,6491 0,5907 0,5935
Impira Invoice  0,6410 0,5849 0,5880

Table: CIVQA Tesseract OCR results on unknow entities: 15%
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Experiments Experiment 2.1

Model Precision Recall F1 score

LayoutXML 0,7297 0,7124 0,7069
LayoutLMv2 0,6852 0,6619 0,6552
LayoutLMv3 0,6751 0,6497 0,6465
Impira QA 0,6815 0,6464 0,6447
Impira Invoice  0,6772 0,6454 0,6421

Table: CIVQA Tesseract OCR results on unknow entities: 30%

Model Precision Recall F1 score

LayoutXML 0,7360 0,7106 0,7069
LayoutLMv2 0,6923 0,6488 0,6508
LayoutLMv3 0,6876 0,6573 0,6566
Impira QA 0,7004 0,6560 0,6566
Impira Invoice  0,6994 0,6720 0,6559

Table: CIVQA Tesseract OCR results on unknow entities: 50%
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Experiments Experiment 2.1

Prompts with Correct Predictions (Percentage)
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Figure: Validation dataset of CIVQA Tesseract OCR unknown: LayoutXLM
model success rate by individual question percentage with 5% training.
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Experiment 2.1

Experiments
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Figure: Validation dataset of CIVQA Tesseract OCR unknown: LayoutLMv3
model success rate by individual question percentage with 5% training.
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Experiments

Prompts with Correct Predictions (Percentage)

Experiment 2.1
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Pod jakym cislem je vedena faktura?

IBAN?

Jaki je IBAN?

IBAN dodavatele?

Jaky mé dodavatel IBAN?

Jaky je IBAN dodavatele?

Kde sidli dodavatel

Adresa dodavatele?

Odkud se dodava?

Jaké je adresa dodavatele?
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~—— Q_due_date
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Figure: Validation dataset of CIVQA Tesseract OCR unknown: LayoutXML
model success rate by individual question percentage with 50% training.
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Experiments Experiment 2.2

Training with a subset of unknown data
concatenated with the known data dataset

Model Precision Recall F1 score

LayoutXML 0,7069 0,6693 0,67

LayoutLMv2 0,6223 0,5726 0,5755
LayoutLMv3 0,6344 0,5528 0,5631
Impira QA 0,6318 0,5487 0,5670
Impira Invoice  0,6353 0,5577 0,5681

Table: CIVQA Tesseract OCR results on unknow entities concatenated with
the known data dataset: 5%
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Experiments

Experiment 2.2

Model Precision Recall F1 score
LayoutXML 0,7069 0,6693 0,67

LayoutLMv2 0,6223 0,5726  0,5755
LayoutLMv3 0,6344 0,5528 0,5631
Impira QA 0,6318 0,5487 0,5670
Impira Invoice  0,6353 0,5577 0,5681

Table: CIVQA Tesseract OCR results on unknow entities concatenated with

the known data dataset: 5%

Model Precision Recall F1 score
LayoutXML 0,7002 0,6594 0,6617
LayoutLMv2 0,5944 0,5154 0,5192
LayoutLMv3 0,5793 0,5125 0,5254
Impira QA 0,6186 0,5356 0,5466
Impira Invoice 00,5999  0,5255 0,5369
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Experiments

Experiment 2.2

Model Precision Recall F1 score
LayoutXML 0,7238 0,664 0,6919
LayoutLMv2 0,6428 0,5615 0,5715
LayoutLMv3 0,6591 0,5831 0,5858
Impira QA 0,6629 0,5849 0,5879
Impira Invoice  0,6658 0,6391 0,6359

Table: CIVQA Tesseract OCR results on unknow entities concatenated with

the known data dataset: 15%

Model Precision Recall F1 score
LayoutXML 0,7078 0,6911 0,6844
LayoutLMv2 0,6201 0,5717 0,5718
LayoutLMv3 0,6377 0,5755 0,5825
Impira QA 0,6491 0,5907 0,5935
Impira Invoice  0,6410 0,5849 0,5880
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Experiments

Prompts with Correct Predictions (Percentage)

Experiment 2.2
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Jaké je éisle faktury?

IBAN dodavatele?

IBANT

Jaky e IBAN?

Jaky mé dodavatel IBAN?

Jaky je IBAN dodavatele?

Kde sidli dodavatel

Adresa dodavatele?

Odkud se dodava?

Jaké je adresa dodavatele?

—— Q_contr_address
QU invaice_number
~—— Q_due_date

— qlco
QIBAN

Figure: Validation dataset of CIVQA Tesseract OCR unknown: LayoutXML

model success rate by individual question percentage with 5% training.
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Experiments Experiment 2.2

Prompts with Correct Predictions (Percentage)

—— Q_contr_address
QU invaice_number
~—— Q_due_date
— Qo

Q IBAN

Percentage of Correct Predictions
c EBB &8 8 38

Datum splatnosti?
Jaky je datum splatnasti?

Do kdy je faktura splatna?

Do kdy je tieba splatit fakturu?
Pod jakym Eislem je vedena faktura?
Cislo faktury?
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Jake je oznaéeni faktury?

Jaké je 1CO7

Jaké je 180 dodavatele?

1co?

Jaké ma dodavatel ICO7

1C0 dodavatele?

Jaky je IBAN?

Jaky ma dodavatel IBAN?

IBAN dodavatele?

IBAN?
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Figure: Validation dataset of CIVQA Tesseract OCR unknown: LayoutXML
model success rate by individual question percentage with 5% training.
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Experiments Experiment 2.3

DocVQA and CIVQA known dataset

eval/answer text_precision
txml_exp3_base layoutxml_exp3_base layoutxIm

0.3
0.25
0.2
0.15
0.1

0.05
train/global_step

5k 10k 15k 20k 25k
Figure: LayoutXML comparison
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