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OCR improvement
pipeline

* Ingest new data with old model

* Web Application frakturs.Inb.lv
to curate new data

* Train Tesseract with newly
labeled data

* Repeat until needed accuracy




History of Fraktur
In Latvia

Adopted from German Fraktur 17-18th century

Contains extra Latvian only glyphs

Long s with stroke § - U+A7AS8, f- U+1E9C

Standard until 1908

Still used until 1938
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Collection of
_atvian Fraktur
N00KS

and periodicals
at NLL

* Conservative estimates

e 180+ books 19th-20th
century

e 24 000+ periodicals




Special

Previous attempts Circa 2010 -

: Low accuracy
commercial

at Fraktur OCR offering

symbols a
problem

— around 90%

Erklirung: =
71 Deutsches Alphabet :
(Fraktur) 2
[ Lateinisches Alphabet
(Antiqua) oy

[ Beschritniter Gebreauch von Fraktur:

35| neben herrschender Antiqua &"v / J
E-m»s:mmmm 3 [ i, i
L Kyrillisches Alphabet ~/L / /

. f St | L

[ Griechisches Alphabet s

| Aravisches Alphabet /

[ Katmiikisch-Mongolische
Schrift .

Von D" L. Henkel.

000000 i

el

| VERBnR[EJTUNG
SGHHIE?ARTEN ‘

) EUROPA

| UM 1900.

"R red. GOTHA : JUSTUS PERTHES
mm




Tesseract improvements
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Need for [abeling
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Load Fraktur frakturSa Inb.IV LIFE CYCLE

Model from
UB Mannheim

Collect user entered
labels at
frakturs.Inb.lv

Use current Tesseract
model to generate OCR
rows of text

Retrain the model |

Use current
Add new corpus? model on larger
corpus

-

- ——
-
-



pytesseract 0.3.9

pip install pytesseract &

Pre-processing

Python script
OCR on folders
Each page extracted as dictionary

Cut with Pillow A[ h
Text saved into SQLite database G OL C em2
~G



Web app stack

Use Use boring (proven) technology —

boringtechnology.club e

Back Python /
End

\
Flask/SQLite/Plotly/Pandas/Pillow/pytesseract <D\

Front vanilla Javascript/jQuery/Bootstrap/Plotly

End



SQLite

Database Schema

B9 user

BB edit

Hid

Hid

AEC name
REC amail
RBC password_hash

REC created_date

RABC text
123 [ine_id

123 yser_id

FBC cregted_date

123 rating

B3 line

Hid

RBC text

ABC img

123 |oft

123 top

123 width

123 height

123 [ine_num
123 par_num
123 block_num
123 page_id

REC created_date

8 page

BB corpus

FHid

Hid

123 page_num
ABC Url
123 corpus_id

RBC created_date

ABC name

123 obj_id

123 yersion_id
123 guter_id

REC created_date




Rows of Text

£ line 1

<T' SELECT Lid, |.text, l.im

16
17
18
19
20
21
22
23

ST Text  EBHGrid

L& Record

s

 Each row — base for edit

e Text from previous model

T S[ELECT l.id, 1l.text, 1l.img, l.page id , l.created date FROM line 1
ORDER BY 1.id DESC

page_id (%] " created_date [H

LIMIT 30
BN =< text Vi Mo img vi 1=
| 54,782 negrib dot, kam gods nahkahs. a static/train/15775642/b9_p1_113.png 15,775,642 &
54,781 leelu rupjumu, kad tas malajs lihdlinajahs tam pahrakajam un gdc static/train/15775642/b9_p1_l12.png 15,775,642 &
54,780 ka to ar ,Tu""" ulruna. Un pee tahdeem tas fmalkums paleek par static/train/15775642/b9_p1_I11.png 15,775,642 &
54,779 laizigas waj garigas mailes dewejam un mailes tehwam par kaunu static/train/15775642/b9_p1_110.png 15,775,642 &
54,778 Kur tas fmalkums par daud( fmalks paleek, kad mailes behrns faw static/train/15775642/b9_p1_19.png 15,775,642 &
54,777 gan jafaka ,Juhs”, jo td pehz jaunakas modes weens okru godaa. static/train/15775642/b9_p1_18.png 15,775,642 &
54,776 leelprahtiba, bet tik wezu Jaulchu weenteefiba, Pehz fmalkuma, te static/train/15775642/b9_p1_17.png 15,775,642 &
54,775 ,Tu"A, ne ar ,Juhs”. Un ta tomehr naw nekahda belkauniba, waj  static/train/15775642/b9_p1_l6.png 15,775,642 &

2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01

13:55:15.808451
13:55:15.795438
13:55:15.784954
13:55:15.772255
13:55:15.762171
13:55:15.751517
13:55:15.739618
13:55:15.727365



SQLite
Views

2 gd_curators o gd_edits 25 gd_ratings
123 d 123 id 123 jd
RBC text RBC text RBC text
123 |ine_id 123 |ine_id 128 |ine_id
123 yser_id 123 yser_id 123 yser_id
REC created date REC created_date RFEC created_date
123 rating 123 rating 123 rating

B mostly_perfect_lin...

= mostly_extra

123id

RABC text

123 |ine_id
123 yser_id

REC created_date

123 rating

123 jd
ABC text
123 line_id

123 yser_id

123 rating

ABC created_date

2 perfect_match

2 match_curat...

123 jd

ABC text

123 line_id

123 yser_id

RBEC created_date

123 rating

123id
RABC text

123 |ine_id
123 yser_id

REC created_date

123 rating

2 match_text

123id

RABC text

123 |ine_id

123 yser_id

RBC created_date

123 rating




Front End —|-&b§jQUEIV

write less, do more.

JavaScript

Bootstrar

e Simple HTML templates

 Javascript/jQuery

* Bootstrap for CSS — no design budget
for this

Thumbs Up / Down
Mol wn b, Gl obbrs el Bifs b, €0 0 e

\ifolotajs un Ffefteris. Ceels labdaris nelaikis bijis fkolai. Elfa

Pareizs teksts: fkolotajs un kelteris. Leels labdaris nelaikis bijis fkolai. Elfa

\s § Is [s Saglabat

Izlabotas rindinas: 143132



Javascript
with jQuery

e Keyboard processing of
rare symbols

e Define new jQuery
methods

gihmi un raultofchos apakfchas luhpu, zelahs gan laikam no pi

pusdeenu darbofchanahm, fludinafchanahm jeb gara fatrizinafc

kas beigiis padara nokufumu. Pehzpusdeenis un nakefs meeru |

dijufchas flimneezes gars rihtds ir fpirgtaks, darbigaks. Ja tahd

[i1 Jil

Izlabotas rindinas: 143132

l‘ Q Parbaudits l’ Q Nesaprotams
I‘ Q Parbaudits I’ Q Nesaprotams
l‘ O Parbaudits l' Q Nesaprotams

l‘ Q Parbaudits I’ Q Nesaprotams

Saglabat



Deployment

National Library of Latvia Infrastructure VPS - Ubuntu 18.04LTS

Reverse (" by, gunicorn\

=

Request

N Proxy 5

-

— < WSGI
Web Server o
Response (+Proxy Server) Response \Apphcatpn Server /
N ;

Use

¢ Flask
Framework

Ubuntu 18.04.4 LTS



Post-processing
— Fine Tuning

e Extract Ground Truth —2
Matching Votes

e https://github.com/tesseract- | EEEERRRRERRESS
ocr/tesstrain/wiki/GT4HistOCR#fi [ (<t | e |
netuning-based-on-scriptfraktur A VIR

 50-100k iterations — ideal would
be 1M or more

* Accuracy ~ 99%



https://github.com/tesseract-ocr/tesstrain/wiki/GT4HistOCR#finetuning-based-on-scriptfraktur

Results

80k

60k

40k

20k

* User Activity

* Two campaigns — Thank you Anda Baklane!

* Google Botin Jan

Labotaju aktivitate pa dienam

oo

Jan 2020

Jul 2020

Jan 2021

Jan 2022



* Popular words
* Readability

Statistics

=4 un <=100 garums)
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Popularakie vardi(>
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Key lessons

* Sense of purpose — more
engagement (70+ participants)

* Pareto principle — 80% of edits by
less than 20% of participants




Future

e Streamline adding of new books
e Continuous Integration of new models
* Solve double symbol issue

Upgrade of Tesseract engine

Statistika par veiktajiem labojumiem

Pavisam labotas rindinas: 143132
Veiksmigi(saprotami) izlabotas rindinas: 118562

Rindinas ar pareizu labojumu un vismaz diviem labotajiem: 25343

Meérkis - sasniegt 20,000 izlabotas un 2X parbauditas rindinas

Pédejo 24 stundu caklakie

1. Lietotajs 0 izlabojis 44

Caklakie lietotaji $aja kampana
1. Lietotajs 0 izlabojis 1385
2. Lietotajs 87 izlabojis 40

Piezime: 0 lietotajs - anonims




hank You |

Questions and
comments
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