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Overview

* more fonts
Calamari: new and better OCR software (as compared to OCRopus)

OCR4all: a graphical user interface (GUI)
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Coptic OCR: Chronological overview since 2016

2016: presentation of OCRopus results at the Coptic Congress, Claremont

2018: Coptic OCR becomes an official project

* 6 months PostDoc fellowship at the Gottingen Centre for Digital Humanities,
Campuslab Digitization and Computational Analytics (DCA)
Pls: Heike Behlmer, Marco Bilichler, Camilla Di Biase-Dyson

2019: publication of the results of the fellowship and new tools
* presentation at the 3™ international conference on Digital Access to Textual Cultural
Heritage (DATeCH) in Brussels (May)
* publication (open access) in the conference proceedings: Lincke, Bulert & Blichler (2019)
* testing new tool — Calamari
* training data of more fonts, model training (OCRopus, Calamari)
* presentation of new results in the Berlin Digital Classicist Seminar (November)

2020: testing new tool — OCR4all
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Font overview

QNENTAANTONIOC . X00(
SNOYEENH. :

EAR WK

GCDF.

EBOA.  EXWY

87. NTeigé on nNeqTenw * fpwwe N eToex-

"SPOKTIE* SENKOOYE AE ON EAYEL ¢
SWCTe! eTPEYPrwrd) * Neex1 N
THPION &YW  NCEMAKAPIZE
NeqgnpogicTa A€ ENETOVRI
NTESOINE MEEYE SWNEYSHT® X
6ONC €pog. Nego A€ NSIKAN
NNOYON NIt SWCTE OYMHHY
NE&AE NNK& AqTPEYKEAY N
Neqo A€ NNOYCAEINT EANINOY
NIt Tap €NEZ TMENTAEl WA
EMTIEQKTOY EMEGHI  ECPAE *
ETBENEGPWME NTAYWOY WHEYK
NIV NSHKE'™ TMENTaEl wapoq
SNTEQUNTZHKE * NI  LLUON,
NSHT &YW NYEl WAapoy Eunrneqos
WH TIENTAYEL ENMTOOY AGNAY
WooYe NTEYNOY €RBOA. SNNN¢
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N2 EBOA RATITAIO NNETEPZHIBE - €JXWM FMMOC : XENAIATOY

RNETPZHIBE - XENTOOY NCTOYNACENCWIIOY ! :-

3. NETEP-

2HIRE - ®AYEINE NAY NOY
MNOYMNTpPegTRAprTOC 2
NGTEPZHIBE @AYl €2PAi
NTMNTXACI2HT - NETEP]
NNAY NiM - XGKAC GYGCO
2NCOMA NCEBWK MATIXOf
MAIPOME HIIENXOEIC - AYd
TIAT €ROA 2iTOOT({ - EPEE
NATA-©-0OC - MNMNETINA €T
N2OMOOYCION + TENOY - A
NNAION - 2AMHN ;- -

MOT MNITQHPE MNT
B[ITT[PAY® €ETMRYDPAAION
ETIAPXANTEAOC MIXAHA
2AMHN €CH@OT 3 -

CSSC_2

MITOYMOY ®» AYQWWO6E ENEYMA NEPMH - ™

NTBACANOC NTITOAIC AgBWK

AYW TEQPOOY

€2pal €TITE .

VL.
NCAW( NEBOT

1 TKOIBWTOC AE NE
AYW TEYK
2 NaAAOPYAOC A€ AYMOYTE
AYW NEYPEYMOYTE
I NTKOIBWTOC MNXOEIC * TO
€2PAl ETTECMA 2N OY * 3 TTEX2
NTWTN NTKOIBWTOC MITX.0€E
€BOA ECWOYEIT - AAAA 2N OY
AYW TETNNAEMTON NTE TIX
MMON NTO61X MITXOEIC NaA(
X€ OY TE TITWW NTBACAN(
NPEqWINE NAY ° X€ KATA
dyroc -
WWTTE NZHTTHYTN - MN NET|

T nNnac Nfoy MMa

2NKETIN NNOYB * NTETN *

NAl €ETTAKO Mne'rﬁlcz.z © N7

eyxd

CSSC_3

€BOA AYEl E€TEKKAHCIA NTKYPIAKH AY2MOOC M
OYPWM NOYWT NEPE M2AAO A€ 2N TEYMHTE - A
€T2120yN AY® NTEPOYKW €2pal MNO(Crz p. 237 a);
GTOYAAE A4OYMNA2 GBOA MIWOMNT MAYAAY NOE
NTGPE TENPECBY TEPOC COOYTN EBOA NTEYGIX (
€IC OYATTGAOC A4El €BOA2N NMITHYE €OYN OYGY
AQQOO®T MMOKOY! NWHPE A4NW®W2T MIMG4CNOY ¢
MENPECBY TGPOC A€ €P MOCIK HFAACMA KAACMA N
MWW MOWHPEKOY! WHMWHM - Ay NTepoy-t wn|
NGTOYAAB AdX1 NGl M2AA0 NOYKAACMA NAY €4MH
PCUNAY A4dP20TG AYXIWKAK EBOA X.€ -TMICTEYE
M€ MEKCWMA AY® MMOTHPION ME TEKCNOY + AY
GT20 TEYGIX. POGIK KATA MEOOY MMMYCTHPION
(p- 237 8) Ayw aaxi €48yXAPICTI MNX.OGIC - NG]
XE TNOYTE COOYN HTEPYCIC NAIPOMG XE€ MNG|
AB GYOYWT ETBE MAl WAYTPE MEICWMA WWIE MT]
NHPI NNETX1 MMOY 20 OYMICTIC AY® AYQ)N2MOT

MENTAYWYWNE X.€ MIEIKA M2XA0 NPWME €foce rful

Aubert
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Criteria for training (and test) data selection

* several printed text editions per font
 inhomogeneous scans

* Sahidic and Bohairic dialects (if available)

* several layouts (one column vs. two columns)
* no normalization, simplification or cleaning

e« comprehensive character set for each font
(lower case, upper case, supralinear strokes, various punctuation marks, footnote

signs and other philological markup etc.)
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Best Models

Comparison of Character Accuracy Rate (CAR)
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Best Models

Comparison of Character Accuracy Rate (CAR)
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Best Models

Calamari uses Cross Fold Training and Confidence Voting to improve its predictions
cf. Reul, Springmann, Wick & Puppe (2018: Fig. 1; Table Il)

mee mavich namen

¢” Ye
M1 66.83% 38.40%
M2 93.27% 19.77%
M3 - 99.91%
M4 7.56% 98.02%
MS 90.31% 50.07%

> Rec  250.41%  197.93%
+>  Alt  25797%  306.17%
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OCRA4all: Workflow overview

cf. Reul et al. (2019)
* Project at the University of Wirzburg

e originally designed for historical (German) prints from the Early Modern Period
e can be used for Coptic printed texts too

4adll

https://www.uni-wuerzburg.de/en/zpd/ocraall/
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OCRA4all: Workflow overview

_—1 _— o ——
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https://www.uni-wuerzburg.de/en/zpd/ocraall/
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OCRA4all: Workflow overview

cf. Reul et al. (2019)

* Project at the University of Wirzburg

e originally designed for historical (German) prints from the Early Modern Period
e can be used for Coptic printed texts too

* Interface that runs in a browser (using Docker) or in a virtual machine (VirtualBox)

4adll

https://www.uni-wuerzburg.de/en/zpd/ocraall/
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OCRA4all: Workflow overview

= Centralized Process Flow esouch | OCR 4 All

EXECUTE > FINALIZE CURRENT PROCESS AND EXIT € CANCEL Q@ ® Pages
i . — Selectall
"= Process selection

Page 0001

Preprocessing

Page 0002

Noise Removal I:]

[[] Page 0003

Segmentation (Dummy)

Line Segmentation [ Page 0004

Recognition [] Page 0005

[] Page 0006
£ Settings
@ Status
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Preprocessing
OCR4all: Model selection Noise Removal

Segmentation (Dummy)

Line Segmentation

¢ & & & O

Recognition

£ General

Default: 1 | Current: Available threats (Int value

Number of parallel threads 12
for program execution

Line recognition models Available Selected
default/antiqua_historig models_aubert/0
default/antiqua_moder models_aubert/1
default/fraktur_19th_ce models_aubert/2

default/fraktur_historic P
models_aubert/3

models_aubert/4

»

4
SELECT ALL REMOVE ALL

ADD MODEL
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OCR4all: Recognition (Calamari)

Recognition estouch | OCR 4 Al

o Pages

i — Selectall
£r  Settings (General)
2 Settings (Advanced) Page 0001
@® status Page 0002
[] Page 0003
Status: Completed
| [ Page 0004
CONSOLE OUTPUT CONSOLE ERROR
ro_UI37T "aqxooyq on enequa - ' a I:I Page 0005
ro_1014: '127. oypome €40 RAAIMDNION AYM €HOK) FMATE €YTAYE CBHTE'
ro_1015: 'eox * aqpweT HOYMONAXOC €BOAPH HRAAO €2OYN E€TEYOYOGE * '
r0 1016: 'mpfro A€ pil OYGEMH AYKTO €POY HTKEOYEl * MAAMMN A€ Hreq- ' D Page 0006
ro _1017: 'twoyn pa mxoyx{ MNEBBIO agel €BOX MDY - '
r0_1018: '128. aqxooc #i61 OYPANO X€ EMMIE OYMEEYE TE E€YXO0CE AT
ro_1019: 'xacipnT Rgel NAK €20YN POTPT 2il NEKMEEYE X6 GNE AKQAPER GNEN- '
r0 _1020: 'Toxu emmNE AKMEPE NEKXAXE EMMIE AKPAME PIXH ME00Y HNEK- '
ro 1021: 'xaxe aym ak\YTEl €XH MEYQMDT EQMME KO NAZPAK MAYAAK'
ro_1022: 'foyehgaA RaT@ay aY® HPEYPHOBE HIMAPa OYON NIM aym 2R nal'
r0 _1023: 'niThMeeye EYMRTHOG 2(C EAKKATOPOOY HRMB NIM €KCOOYN X€'
r0_1024: 'nemeeye wagqsl paws nm e(p. 206 b)sox - Calamar]:
ro_1025: '129. agxooc WGl 0YPANO X€ HMEPKA MEKPHT EMAXE fcA MEKCON' .
ro 1026: 'exxm mMoc xe pmc tuHPE €20YE €POY AYM ON X€ -tackel epoye' Wle et al. (tO appear 2020)

r0_1027: 'epoq ayw xe tHOI MAPAPOY * AN\ 2YTIOTACCE HMEMNA WTMATZHKE'
ro_1028: 'etse meXc NFXMO NAK WTATAMH AXH PYTOKPING X€ FNEKBMN €BOX'
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OCRA4all: Postcorrection (Larex)

SEGMENTS LINES TEXT

DQ 55% @ DI 130% @ I e~ o~ [ ] B

Image Zoom Text Zoom

GOBRIE NMCYMEGEYE MEXAY NAY XE€ BWK ()A MEWENIM P-IAP‘XIMA\JLPITHC
)eefsme MEYMEEYE MEXAY NaY X€ BIOK ()a MEWENIM NAPXIMAAPITHC |

AYWM METEYNAX.004 NAK API4 « A MNOYTE AE GWAN CEOA MITIAPXI-
L\Y(D METEYNAX.00( NaK APl - & MINOYTE A€ GMAL €BOX MIMAPXI- ‘

MAAPITHC €4XM MMOC X.€ €I1C MEWENIM HANAXWMPITHC NHY WAPOK
lM&A.PlTHC eqxXm HMMOC XE€ €I1C MEMENIM ﬁ&Nb.X(DPlTHC NHY ()apPOK l

1 OyPPAr€AAION MAY NFTPGIMOONG NNPIP * A4EI AG NGl T2AAO A=

H— OYDPATEANION Na( NI TPEMOONE NHNPIP - A€l A€ NG1 TIPANO a4- ‘

KWAZ GNPO Ay AYBMIK €20yH YA NANE HTCOOY2C AYACHAZE RNEYE-
iK(DAé €TIPO aYM aYBMK €20YN M2 TIATIE NTCOOYPC AYACTAZE NNEYE- |

PHY AY2MOOC AY® NEXAY I‘\iGI ITANMAXWMPITHC X€ oy l'lG'i'NAAAq X€
‘PHY AY2MOOC AYM MEX A NG MANAXMPITHC X€ 0Y MetTNaday X€ |

SIGOY.IAI + TIEXAY MAY I-\-IGI MAPXIMAAPITHC X6 nG‘I‘NAXOO‘I MAK
)eleoYAa.l - MeXa Nag NG1 MAPXIMAAPITHC X € TeTNaX 004 Nak \

KNAAAY NTOY4 AGC MEXAY X.GC CC MEXAY NAY XE 46l NTGIMACTIC
’\(NA&&({ NTOY A€ TIEXAY XE€ CE NEXAY NaY X€ Y€l NTEIMACTIT |

NFMOONG NRPIP - NETCOOYN A€ MMOY AYNAY €PO4 €4MOONE HHPIP
}anooue NHNPIP - NETCOOYN A€ MMOY aYNaY €P0Y €JMOONE NNPIP |

HEYX.D MMOC X.6 ANAY €ENEINOG HANAXWFITHC GAREd2nT (CT p. 206 d)
hquA(D HMMOC X € aNAY EMEINOG NANAXMPITHC €aMeyeHT (C p. 26 a) ‘

Q“U‘N,

WP >

é'ﬁk&tag
R

Iyi1s

' R
Upgrit

. LOAD SAVE

~

2017-07-19
SAVE RESULT 3
LOAD RESULT *

Larex:
Reul et al. (2017)
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OCR4all: Output (xml)

< xmlns="http://schema.primaresearch.org/PAGE/gts/pagecontent/2017-07-15" xmlns:xsi="
http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalLocation="http://schema.primaresearch.org/PAGE/gts/
pagecontent/2017-07-15 http://schema.primaresearch.org/PAGE/gts/pagecontent/2017-07-15/pagecontent.xsd">
>
>Userl23</ >
>2020-07-11T23:46:38</
>2020-07-11T23:46:38</ >
>
imageFilename="0001.png" imageHeight="4852" imageWidth="3944">
<TextRegion id="ro@" type="paragraph"4< points="1,1 3942,1 3942,4850 1,4850"/>
< id="ro_1001">
points="400,120 3569,120 3569,207 400,207"/>
index="1">
>EOBBIE NEYMEEYE NExAY NAY x€ BWK wd MEWENIM NAPXIMAAPITHC</
id="ro_1002">
points="398,245 3574,245 3574,334 398,334"/>
index="1">

>AYW NETEINAZ00Y NAK APIY * A MNOYTE A€ sWAfl EBOA KMIAPXI—</
id="ro0_1003">
points="403,369 3569,369 3569,459 403,459"/>
index="1">

>MAAPITHC €9xW KMOC x€ €IC MEWENIM NANAXWPITHC NHY waPOK</
id="ro_1004">
points="398,486 3572,486 3572,585 398,585"/>
index="1">
>f OYPPArEAMON Nad NFTPEYMOONE NRPIP * ad€l A€ Nel MNEANO A9-</
id="ro_1005">
points="401,617 3568,617 3568,707 401,707"/>
index="1">
SKWAE €Mpo AYW A9BWK €COYN wa MAME NTCOOYEC AYACNaZE NNeYeE—</
id="ro_1006">
points="397,736 3564,736 3564,833 397,833"/>
index="1">
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Hopes (Plans?) for the future

a Digital Coptic repositorium
an infrastructure in which OCR4all can be run on a (remote) server — no need for

local installation

better documentation for Coptic OCR
hands-on workshops (like the one planned for this years’ Coptic Congress ...):

offline and online

E.-S. Lincke, Coptic OCR: Even better models and improvements on user-friendliness, Digital Coptic 3, July 12-13, 2020
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Coptic OCR data

Data repository for the Coptic OCR project (“working GitLab repository”)

(At the moment, the repository, is accessible without registration. This may,
however, change in the future due to copyright concerns etc. In that case,

please, contact us.)

DOI: 21.11101/0000-0007-C9D1-A
https://vcs.etrap.eu/Coptic-OCR/datasets

eslincke@staff.hu-berlin.de

E.-S. Lincke, Coptic OCR: Even better models and improvements on user-friendliness, Digital Coptic 3, July 12-13, 2020
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Thank you ...

... for having contributed to and/or supported Coptic OCR:

Heike Behlmer
Marco Buchler
Kirill Bulert
Camilla Di Biase-Dyson
Frank Feder
Florian Finck
Jurgen Knauth

So Miyagawa
Tobias Paul
Christian Reul
Malte Rosenau
Caroline Sporleder
Uwe Springmann

Ronnie Vuine
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