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</Shape>

<TextLine ID="t1 5" BASELINE="860" HEIGHT="55" WIDTH="564" VP0S="8@5" HP0S="233" STYLEREFS="Arial 12.0 ">
<String ID="w_wlaab1b3b2b3b1ab1" HEIGHT="51" WIDTH="306" VP0S="807" HP0S="233" STYLEREFS="Arial_12.0__ " CONTENT="Beantwortung"/>
<String ID="w_wlaab1b3b2b3b1ac27" HEIGHT="38" WIDTH="61" VP0S="810" HP0S="569" STYLEREFS="Arial_12.0_______ " CONTENT="der"/>
<String ID="word_1478541289590_808" HEIGHT="53" WIDTH="124" VP0S="806" HP0S="654" STYLEREFS="Arial 12.0_____ " CONTENT="Frage"/>
<String ID="word_1478541289588_807" HEIGHT="53" WIDTH="19" VP0S="806" HP0S="778" STYLEREFS="Arial 12.0____ " CONTENT=":"/>
</TextLine>
<TextLine ID="t1 6" BASELINE="941" HEIGHT="55" WIDTH="683" VP0S="886" HPOS="177" STYLEREFS=" ">
<String ID="w_wlaab1b3b2b3b3ab1" HEIGHT="46" WIDTH="139" VP0S="888" HP0S="177" STYLEREFS="Arial_12.0__ " CONTENT="Was"/>
<String ID="w_wlaab1b3b2b3b3ab9" HEIGHT="51" WIDTH="56" VP0S="890" HP0S="362" STYLEREFS="Arial_12.0_______ " CONTENT="1Tt"/>
<String ID="word_1478541293583_810" HEIGHT="52" WIDTH="367" VP0S="887" HP0S="465" STYLEREFS="Arial 12.0_____ " CONTENT="Aufklarung"/>
<String ID="word_1478541293581_809" HEIGHT="52" WIDTH="28" VP0S="887" HP0S="832" STYLEREFS="Arial 12.0_____ " CONTENT="7"/>
</TextLine>
</TextBlock>

<TextBlock ID="r_
<Shape>
<Polygon POIN

</mets:mdWrap>
ets:dmdSec>
ts:fileSec>
<mets:fileGrp USE
<mets:file ID
<mets:Flo t_aufklaerung_1784
</mets:file>
</mets:fileGrp>
<mets:fileGrp USE="OCR-D-GT-PAGE">
[] <mets:file ID="PAGE_0020_PAGE" MIMETYPE="application/vnd.prima.page+xml">
<mets:FLocat LOCTYPE="URL" xlink:href="https://github.com/0CR-D/assets/raw/master/data/kant_aufklaerung_1784/page/
fklaerung_1784_0020.xml" />
</mets:file>
</mets:fileGrp>
<mets:fileGrp USE="OCR-D-GT-ALTO">

assets/data/kant aufklaeruna 1784/mets.xml A —master



Giphy ¥

Bart Advisories

History Collections L
» Bart Advisories Examples (0) v
Clear all
GET http://api.bart.gov/api/bsa.aspx?cmd=bsa&key=MW9S-E7SL-26DU-VV8V&date=today Params Save
v Today
GET  http://api.bart.gov/api/bsa.aspx?c Authorization Headers Pre-request Script Tests @ Cookies Code
md=bsa&key=MW3S-E75L-26DU-V
Vv8v&date=today TYPE

GET

GET

GET

GET

GET

GET

GET

GET

GET

https://api.imgur.com/oauth2/toke )
Inherit auth from parent

n
Thi t is usi thorization helper fi llection Kasey's Bart Checker.

http://api.giphy.com/v1/gifs/searc The authorization header will be automatically 'S request s Lising an authorization helper trom coflection Saseys 22 SCEET

h?q={{emotion}}+{{animal}}&api_k generated when you send the request. Learn

ey=dc6zaTOxFjmzC more about authorization

https://api.forecast.id
recastapikey}}/{{latloj

https://maps.googled Time: 166 ms  Size: 674 B
s/api/geocode/json?

nite Loop, Cupertino,|
P, Lup Save Response

https://hooks.slack.cq
02G7V5)E/B63R12ZT!
UDFwdMPn66mQrg4

EASILY ACCESSIBLE

http://api.bart.gov/ayg
md=etd&orig=POWL
7SL-26DU-VV8V&dir:

http://api.bart.gov/api/etd.aspx?c

a . N 8~ <bsa>

md—etd&ong—MONjI'%key—MWSS- 9 <station></station>
E7SL-26DU-VW8V&dir=n 10 ~ <description>
http://api.bart.gov/api/sched.aspx? il <![CDATA[No delays reported.]]>
cmd=depart&orig=POWL&dest=OR 12 </description>
IN&b=08&a=2&I=1&key=MWOIS-E7S 13~ <sms_text>

14 <![CDATA[No delays reported.]]>
http://api.bart.gov/api/sched.aspx? 15 </sms_text>
cmd=depart&orig=MONT&dest=0 16 </bsa>
RIN&b=082a=28&I=18&key=MW9S-E7 17 <message></message>

18 </root>

http://api.bart.gov/api/bsa.aspx?c
md=bsa&key=MW9S-E7SL-26DU-V

V8V&date=today

httos//www.random.ore/cei-bin/ra
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WHY THE DISCREPANCY?



OCR

Die OCR-Technik hat in jungerer Zeit erneblich Fortschritte gemacht, und wesentliche Verbes-
serungen konnten auch bei Frakturschriften sowohl der Handpressen- als auch Maschinen-
pressenzeit erzielt werden. Gleichwohl kénnen die Praxisregeln angesichts der dynamischen
Entwicklung und mit Blick auf die zu erwartenden Ergebnisse des OCR-D Projektes zur Frage
der OCR-Software und ihrer Anwendbarkeit derzeit noch keine abschlieenden Empfehlungen
geben.

e UNDERSPECIFIED REQUIREMENTS ON OCR BY

scheide
peckle,
kation v
che Tex
gangsbil€
rum auf das Erkennungsergebnis. Daher sollten nur solche digitalen Vorlagen einer OCR-
Bearbeitung unterzogen werden, bei denen sichergestellt ist, dass die Bildqualitat ausreicht.
Problematisch sind in diesem Zusammenhang auch intrinsische Phdnomene wie Verschmut-
zungen, Widerdrucksschatten, manuelle Unterstreichungen oder Annotationen u.a., die sich




o The Reality

+» Masses of books/document are available & already scanned
« |tis unclear if Antiqua and/or Gothic/Fraktur fonts are used in the documents
» Pre-Sorting is impossible, it would be too time/cost expensive

gies OCR OF HISTORICAL DATA OF LITTLE ECONOMIC

. E INTEREST

LITTLE COMPETITION

pages)
« Over 10 Mio pages® - ca. 40.000 books = ca. 0,5 € per book



ACADEMICAL SOLUTIONS NON-SUSTAINABLE

INFLEXIBLE WORKFLOWS




THE OCR-D INITIATIVE

DFG-organized expert Workshop (2014)
Verfahren zur Verbesserung von OCR-Ergebnissen

Result: A concerted effort for improving OCR is seen as

required.



OCR-D COORDINATION PROJECT

>
berlin-brandenburgische.
AKADEMIE DER WISSENSCHAFTEN

Staatsbibliothek
zu Berlin

Preufischer Kulturbesitz

4L

Karlsruher Institut fir Technologie
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WOLFENBUTTEL

I




Preprocessing Optical Layout Recognition (OLR}) Optical Character Recognition (OCR) Export

Surveyed (open-source) ecosystem

around OCR and OLR
|dentified Tasks

Prepared call for proposals for DFG




PHASE 2: MODULE PROJECT STAGE (2018-2019)

m B J - | Deutsches
; : Forschungszentrum
Jd1] ‘ fiir Kiinstliche

Intelligenz GmbH

Automatische Sprachverarbeitung) |

S

| ﬁ Digital Humanities
UNIVERSITAT LEIPZIG
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PHASE 3: GOING PRODUCTIVE (2018-2020)

Integrate with existing digitization workflow software, e.g.
Kitodo

Make OCR-D-developed software

Advise DFG on OCR requirements for "Praxisrichtlinien”




pEE 0T IN THIS TALK

(BUT IN OCR-D)

GROUND TRUTH FOR OCR
OCR ENGINE TRAINING
OCR RESEARCH DATA REPOSITORY
WORKFLOW COMPOSITION AND PROVENANCE




ARCHITECTURE




ocrad
"MULTI SOURCE"
| (

existing tools by OCR-D partners
(tesseract, PoCoTo, LAREX...)

new developments within OCR-D
(font identification, post-correction...)

existing tools outside OCR-D
(ocropus, kraken, ScanTailor, OLENA...)




] MODULAR L
] MONOLITHIC C




SPECIFICATION

4+
IMPLEMENTATION



METS + PAGE-XML (+ ALT0)

STRUCTURED TOOL DESCRIPTIONS
COMMAND LINE INTERFAGE
HTTP INTERFAGE



https://ocr-d.github.io/

47 lines (46 sloc) 1.69 KB Copy Raw | Blame | History ' i

L
"version": "©.1.2",

"git_url": "“https://github.com/0CR-D/ocrd_tesserocr",
"dockerhub": "ocrd/tesserocr",
"tools": {
"ocrd-tesserocr-recognize": {
"executable": "ocrd-tesserocr-recognize",
"categories": ["Text recognition and optimization"],
"description": "Recognize text in lines with tesseract",
"steps": ["recognition/text-recognition"],
"parameters": {
"textequiv_level": {
"type": "string",
"enum": ["region", "line", "word", "glyph"],

"default": "line",
"description": "PAGE XML hierarchy level to add the TextEquiv results to (requires existing layout annotation up to ¢
"model": {
"type": "s "
"descriptid¥n®: s n g Wi r er basename, e.g. deu-frak o
}
}
.

"ocrd-tesserocr-segment-region": {
"executable": "ocrd-tesserocr-segment-region",
"categories": ["Layout analysis"],
"description": "Segment regions into lines with tesseract",
"steps": ["layout/segmentation/region"],
"parameters": {}
}
"ocrd-tesserocr-segment-line": {
"executable": "ocrd-tesserocr-segment-line",

"categories": ["Layout analysis"],



L1 OCR-D / core v ® Unwatch~ 5 % Star | 10 YFork 9

<» Code

Collection of

Manage topics

D 538 4

Branch: master or download >~

s kba change rd1 6 days ago

BN VALIDATION AND HELPER FUNCTIONS  js=

bashlib months ago

ocrd 6 days ago
test 12 days ago

SHELL LIBRARY

.dockerigng b months ago

.gitignore months ago


https://github.com/OCR-D/core

ke Py P !,

s . -

WHY PYTHON?

= Python widely used in computer vision and machine learning
(keras, pytorch...)

Wrapping existing tools with minimal friction
(ocropus, kraken ...)

Bindings for low-level APls
(opency, tesserocr ...)




WHY SHELL?

Lowest common denominator
Wrap arbitrary command line tools

Process callout possible in every
framework/workflow engine/programming environment
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STATE OF THE OCR-
TOOLSET
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PREPROCESSING

Tool Developer Functionality Wrapper
anyOCR DFKI binarization, (python)
Kaiserslautern cropping,
deskewing,
dewarping
OLENA OCR-D binarization shell
tesseract UB Mannheim, binarization python
ASV Leipzig
OCRopus OCR-D pinarization python
kraken OCR-D pinarization python
ImageMagick OCR-D binarization, shell

conversion


https://github.com/OCR-D/ocrd_olena
https://github.com/OCR-D/ocrd_tesserocr
https://github.com/OCR-D/ocrd_ocropy
https://github.com/OCR-D/ocrd_kraken
https://github.com/OCR-D/ocrd_im6convert

LAYOUT RECOGNITION

Tool Developer Functionality Wrapper
anyOCR DFKI block+line seg8n, block (python)
Kaiserslautern class/n, document
analysis
LAREX Uni Wirzburg block+line seg8n, block (shell)
class/n
OCRopus OCR-D ine seg8n python
kraken OCR-D Ine seg8n python
tesseract UB Mannheim, block+line seg8n python
ASV Leipzig
dh_segment OCR-D block+line seg8n (shell)


https://github.com/OCR-D/ocrd_ocropy
https://github.com/OCR-D/ocrd_kraken
https://github.com/OCR-D/ocrd_tesserocr

TEXT RECOGNITION

Tool Developer Functionality Wrapper

OCRopus OCR-D text recognition python

kraken OCR-D text recognition python

tesseract UB Mannheim, text recognition python
ASV Leipzig

calamari OCR-D text recognition (python)

ocrad OCR-D text recognition (shell)


https://github.com/OCR-D/ocrd_ocropy
https://github.com/OCR-D/ocrd_kraken
https://github.com/OCR-D/ocrd_tesserocr
https://github.com/OCR-D/ocrd_calamari
https://github.com/OCR-D/ocrd_ocrad

POSTPROCESSING

Tool Developer Functionality Wrapper
corASV ASV Leipzig post correction  (python)
PoCoTo CIS Munchen postcorrection python
kerasIim ASV Leipzig post correction  python
ocrevalUAtion OCR-D evaluation (shell)


https://github.com/cisocrgroup/cis-ocrd-py
https://github.com/OCR-D/ocrd_keraslm
https://github.com/kba/ocrd_ocrevaluation

YOUR TOOL?




SCALABILITY



<IMPRESSIVE NUMBER HERE>



“= GEARED TOWARDS REA

DIGITIZATION SCENARIOS

% .
é o Cooperation with Kitodo and commercial providers
"?‘;:1 _ Frequent reality check with current practices

("Pilotbibliotheken")

i
#
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* MODULARITY + UNIFORM INTERFACES
ADAPTIVE WORKFLOWS

(Instantiation and composition up to users)

gifbin.com
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OPEN SOURCE IS MORE

nnnnnnnn

THAN "0PEN SOURCE" ==
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STEP 1




* @author jeff
o'
public class Main {

public static String AppName = “SOL Mail®;

public static 5tring AppVersion = * B.0.1 *;

public static String AppAuthor = “Jeffrey Cobb”;

public static String AppDate = “Augqust 8th, 2007";

public static String AppPath = System.getProperty{"user.dir");

public static String AppDriver = "smallsql.database.SS50river®;

public static 5tring AppDBHeader = "jdbc:smallsql:";

public st:

public st:

/** Create

public Mal

* STEP 2: DEVELOP!
| |

llf-il

* @param

=/

public static vold main(5tring[] args]) throws Exception {
5 TODD code application logic here

boolean bDBEConnect = false;
int result = 0;
frmMain SDLMallForm = new TrmHalng);

system.out.println(®"\vri\n® + AppName + “\rinVersion® + AppVersion + "\r\nAuthor: " + AppAuthor =+

10.

“ &+ AppDate &+ "\rin®);

S

]









BEST PRACTICES

Transparency from day one

Unit tests

Unified
Continuous Integration
Semantic versioning

Docker base image

Releases to GitHub, PyPI, DockerHub

10



https://github.com/OCR-D/assets

gy

BUMMUNITY

Issues
Pull requests

Codereview

Support

7,

iy
=



https://gitter.im/OCR-D/Lobby

@ Specs v  Docs v  Glossarv Older versions v mﬂ

(MP)
|

ocrd-tool

Mechar

e DEVELOPER DOGUMENTATION

project

Metada

"CO0KBOOK™
w to

Makefile

Makefi
Makefi
ocrd worksparc

e DOGUMENTATION DOCUMENTATION

10.8


https://github.com/OCR-D/docs

[ THANK YOU [

ocr-d.de

ocr-d.github.io
ocr-d.github.io/docs

github.com/OCR-D
gitter.im/OCR-D/Lobby


https://ocr-d.de/
https://ocr-d.github.io/
https://ocr-d.github.io/docs
https://github.com/OCR-D
https://gitter.im/OCR-D/Lobby

