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What 1s text alignment?

w1

w2

Text alignment is the comparison of two or more parallel texts
It tries to define correspondences/similarities and divergences/variants
One of the most important tasks in Natural Language Processing: it can be

performed automatically through algorithmic and dynamic programming
methods

]
was observing birds in the this morning, it observed birds for two hours |:|




Intra-Language alignment: alignment of
texts in the same language

A gner A Home ® Instructions & Bibliography & Contact e 3and Judah begat Perez and Zerah of Tamar; and Perez begat Hezron; and Hezron begat Ram

* 3 And Judas begat Phares and Zara of Thamar; and Phares begat Esrom; and Esrom begat Arar
Alignment options: [:[ T EHETER T Ignore Diacritics

* 1 The book of the generation of Jesus Christ, the son of David, the son of Abraham.
* 1 The book of the generation of Jesus Christ, the son of David, the son of Abraham.

3 land Judah begat Perez and Zerah of Tamar ; and Perez begat Hezron ; and Hezron begat Ram

3 |And Judas begat Phares and Zara of Thamar ; and Phares begat Esrom ; and

1 The book of the generation of Jesus Christ , the son of David , the son of Abraham .

1 The book of the generation of Jesus Christ , the son of David , the son of Abraham .

Length: €3) | Aligned-complete €3)|
1 _The book of the generation of Jesus Christ the son of David the son of Abraham .
The longest common substring

4 and Ram begat Amminadab; and Amminadab begat Nahshon; and Nahshon begat Salmon;
¢ 2 Abraham begat Isaac; and Isaac begat Jacob; and Jacob begat Judah and his brethren; 4 And Aram begat Aminadab; and Aminadab begat Naasson; and Naasson begat Salmon;
* 2 Abraham begat Isaac; and Isaac begat Jacob; and Jacob begat Judas and his brethren;

2 Abraham begat Isaac ; and Isaac begat Jacob ; and Jacob begat Judah and his brethren ;

begat Salmon ;
I 5 g begat Salmon ;
2 Abraham begat Isaac ; and Isaac begat Jacob ; and Jacob begat Judas and -

The longest common substring

2 Abraham begat Isaac ; and Isaac begat Jacob ; and Jacob begat

2 Abraham begat Isaac ; and Isaac begat Jacob ; and Jacob begat




Cross-language alignment: alignment of
texts 1in different languages

e Cross-language alignment is difficult to perform automatically
e It still needs training data from manual alignment

Bwr[u.l gu BE npuku lil.u_!urﬂ.r ‘-],mrll:u f.u.lll.u-:‘ih wy :lu.uﬂ:l.lmﬁ.l nu'lr!u.u.hl.un.
Bewnmghupe b und npegbo huebgu puliphdwlinc ol wnbiby Qujueph b dky

Dariiber wie der Kaiser Valés alle rechtgldubigen Gldubigen verfolgte ,und nach wie

der Kaiser beabsichtigte ,ein Streitgesprach unter den Glaubigen der Wahrheit und

ﬁal.fmr:m nLFh il Do ennumo ghlng N h I-“;E élu.l]'unr]_ mrlud'l-!r].nl'l-r mrlhm’l-lrrumg ’ unter der bidsen Sekte der Arianer zu machen .

(29) 100% HYE - DEU.

Armenian-German aligned text, Alignment is done manually by Uta Koschmieder



CollateX (http://collatex.net/)

A software for expressing textual
variance with a graph-based data
model

It offers a preprocessing stage
(tokenization, normalization,
reqularization) that is configurable
by the user according to issues in
language, orthography,
punctuation

Uses graphs and tables as graphic
outputs

CollateX — for Ci ing Textual

“In a language, in the system of language, there are only differences.”— Jacques Derrida

» Home » Download » Documentation » Demo » About

CollateX is a software to

1.read multiple (2 2) versions of a text, splitting
each version into parts (tokens) to be compared,

2. identify similarities of and differences between
the versions (including moved/transposed segments)
by aligning tokens, and

3. output the alignment results in a variety of formats
for further processing, for instance

4. to support the production of a critical apparatus
or the stemmatical analysis of a text's genesis.

It resembles software used to compute differences between files (e.g. diff)
or tools for sequence alignment which are commonly used in
Bioinformatics. While CollateX shares some of the techniques and
algorithms with those tools, it mainly aims for a flexible and configurable
approach to the problem of finding similarities and differences in texts,
sometimes trading computational soundness or complexity for the user's
ability to influence results.

As such itis primarily designed for use cases in disciplines like Philology or
— more specifically — the field of Textual Criticism where the assessment of
findings is based on interpretation and therefore can be supported by
computational means but is not necessarily computable.

Latest Version

» collatex-tools-1.7.1.jar

Please refer to the documentation for detailed information about CollateX
like its underlying concepts or usage instructions.

For alternative packages and license terms, please read the download
section.

Snippet of a Variant Graph produced by CollateX

Copyright © 2010-2013 The Interedition Development Group. All rights reserved.



http://collatex.net/

Juxta Commons (http://]

A group of Softwares for
performing various
alignment tasks
Enables users to see
changes in texts up to 20
versions

Provides three
visualization outputs:
overlapping versions,
parallel panels, bar
histograms

UNIVERSITAT LEIPZIC

uxtacommons.orq/)

Shared By: Kristin H Jensen
iption: Thomas Jefferson's rough draft of
the Declaration of Independence (from the Papers
of...
¥4 Need Help? Click here

Declaration - rough draft - Princeton

A Declaration of the Representatives of the UNITED STATES OF AMERICA, in General
Congress assembled.

When in the course of human events it becomes necessary for a people to advance from that
subordination in which they have [T ke ring, & to assume among the powers of the earth
the equal & independant station to which the laws of nature & of nature’s god entitle them, a
decent respect to the opinions of mankind requires that they should declare the causes which
impel them to the change.

We hold these truths to be sacred & undeniable; that all men are created equal & independant,
that from that equal creation they derive rights inherent & inalienable, among which are the
preservation of life, & liberty, & the pursuit of happiness; that to secure these ends, governments
are instituted among men, deriving their just powers from the consent of the governed; that
whenever any form of government shall become destructive of these ends, it is the right of the
people to alter or to abolish it, & to institute new government, laying it’s foundation on such
principles & organising it’s powers in such form, as to them shall seem most likely to effect their
safety & happiness. prudence indeed will dictate that governments long established should not be
changed for light & transient causes: and accordingly all experience hath shewn that mankind are
more disposed to suffer while evils are sufferable, than to right themselves by abolishing the
forms to which they are accustomed. but when a long train of abuses & usurpations, begun at a
distinguished period, & pursuing invariably the same object, evinces a design to subject them to
arbitrary power it is their right, it is their duty, to throw off such government & to provide new
guards for their future security. such has been the patient sufferance of these colonies; & such is
now the necessity which constrains them to expunge their former systems of government. the
history of his present majesty, is a history of unremitting injuries and usurpations, among which
no one fact stands single or solitary to contradict the uniform tenor of the rest, all of which have
in direct object the establishment of an absolute tyranny over these states. to prove this, let facts
be submitted to a candid world, for the truth of which we pledge a faith yet unsullied by
falsehood.

Declaration of Independence

juxt:
| . commons

Sign in to your account | Sign up for account

Declaration - final - Project Gutenberg Change

The unanimous Declaration of the thirteen united States of America

‘When in the Course of human events, it becomes necessary for one people to dissolve the
political bands which have to assume, among the Powers of the
earth, the separate and equal station to which the Laws of Nature and of Nature's God entitle
them, a decent respect to the opinions of mankind requires that they should declare the causes
which impel them to the separation.

We hold these truths to be self-evident, that all men are created equal, that they are endowed by
their Creator with certain unalienable Rights, that among these are Life, Liberty, and the pursuit
of Happiness. That to secure these rights, Governments are instituted among Men, deriving their
just powers from the consent of the governed, That whenever any Form of Government becomes
destructive of these ends, it is the Right of the People to alter or to abolish it, and to institute new
Government, laying its foundation on such principles and organizing its powers in such form, as
to them shall seem most likely to effect their Safety and Happiness. Prudence, indeed, will dictate
that Governments long established should not be changed for light and transient can and
accordingly all experience hath shown, that mankind are more disposed to suffer, while evils are
sufferable, than to right themselves by abolishing the forms to which they are accustomed. But
when a long train of abuses and usurpations, pursuing invariably the same Object evinces a
design to reduce them under absolute Despotism, it is their right, it is their duty, to throw off such
Government, and to provide new Guards for their future security. --Such has been the patient
sufferance of these Colonies; and such is now the necessity which constrains them to alter their
former Systems of Government. The history of the present King of Great Britain is a history of
repeated injuries and usurpations, all having in direct object the establishment of an absolute
Tyranny over these States. To prove this, let Facts be submitted to a candid world.

He has refused his Assent to Laws, the most wholesome and necessary for the public good.



http://juxtacommons.org/

The Versioning Machine
(http://v-machine.orq/)

UNIVERSITAT LEIPZ

The comparison is
visualized on text
panels

4 ol Versions aphic panel

Bibliographic Information X Version vai: First X Version va2: Second images/litmss-003275-0001.jpg
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http://v-machine.org/
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eComparatio (Www.ecomparatio.net)

An ongoing project still at
the experimental stage
Will allow comparison of
an arbitrary number of
texts in Classical ;
languages
The visualization output
will be in different panels
with variations
highlighted

Aims at the creation of an
apparatus of variants for _ s
born-digital critical 4
editions _

otul + (++ URN



http://www.ecomparatio.net

1Aligner

www.ialigner.com
https://github.com/OpenGreekAndLatin/ILA python

dh iAligner  #wm

The tool performs automatic syntax-based intra-language alignment. It performs automatic alignment of different versions of a text. Its concept is based on a modified version of the
Needleman-Wunsch algorithm (for more information, see the Bibliography).
The tool allows automatic alignment between parallel texts in the same language. Its purpose is to display various degrees of textual variants based on syntactic alignment.

Upload your file & Enter Your Text 6
Select File

Scegli file Nessun file selezionato
Supported formats: txt and csv

Ignore Nonalphabetical Ignore Diacritics Case sensitive
Levenshtein Distance

Ignore Nonalphabetical Ignore Diacritics Case sensitive
Levenshtein Distance

©) View on Github (Python) ) View on Github (Php)

y Tariq Yousef

UNI\


http://ialigner.com/
https://github.com/OpenGreekAndLatin/ILA_python
https://github.com/OpenGreekAndLatin/ILA_python

A tool for automatic intra-language alignment

e Automatic: it is performed with algorithmic methods to reduce human
intervention in the mechanical process of comparison.

e Intra-language: works with texts in the same language.

e Pairwise or multiple: works with two texts or with an unlimited number of

multiple texts.



Algorithmic methods to produce alignment

The Needleman-Wunsch algorithm

used in bioinformatics to align protein or nucleotide sequences.

it uses Dynamic Programming to find the optimal alignment.

divides a large problem into a series of smaller problems and uses the solutions to
the smaller problems to reconstruct a solution to the larger problem.

uses a score function and similarity matrix to represent all possible combinations
of tokens and their resulting score.



The Needleman-Wunsch algorithm

- Aligning Bible Text John 1:1

NLT: In the beginning the Word already existed.

. .. MI[O1[j] = j % indel where je [0,n],
. In the beginning was the Word MU0 = i windel where ie[0,m

Mli—-1]j-11+m \, Matching

A Mli—1][j = 11+ mis \. Mismatching
MT[i =
(U] = maxq it 21 + indel | Gap in S1
M[i — 1][j] + indel — Gap in S2
Where O<Li==m, O0<j<=n

The used score function ( Matching = 5, Mismatching = -5, In/Del = -2 )



beginning already

existed

-6—

-12—

-14—

In

the

beginning

was

the

Word

The used score function

( Matching

MIO][j] = j x indel where je[0,n],
M[i][0] = i % indel where ic[0,m]

Mli—-1]j-11+m \, Matching

Mli—1][j — 1] + mis
MIil[j — 1] + indel |
MIli — 1][j] + indel —
Where O<i==m. 0

MIil[j] = max

N\ Mismatching
Gap in S1
Gap in S2

<Sj<=n

= 5, Mismatching = -5,




beginning already

existed

66—

-12—

-14—

1 -

5 —

7 —

the

beginning

The used score function

( Matching

MI[O1[j] = j % indel where je [0,n],
M[i][0] = i % indel where ic[0,m]

Mli—-1]j-11+m \, Matching

Mli—1][j — 1] + mis
MIil[j — 1] + indel |
MIli — 1][j] + indel —
Where O<i==m. 0

MIil[j] = max

N\ Mismatching
Gap in S1
Gap in S2

Lj<=n

= 5, Mismatching = -5,




In beginning Word already | existed
0 22— -4— -6— -8— -10— -12— -14— -16—
In -2] 5N 3— 1 — -1 - -3 -5 — -7 — 9 -
-4] 3] 10 g8 — 6 4 — 2 — 0 — 22—
beginning -6 1] 8]

MI[O1[j] = j % indel where je [0,n],

was 8| 1] 61 M{[il[0] = i % indel where i€ [0,m]

Mli—-1]j-11+m \, Matching

the -10} -3 4| M[i—11[j = 11+ mis \. Mismatching

MUY = maxy @it 211 + indel | Gap in S1
Word -12 -5 2] Ml[i - 11[j1+ indel >  Gapin S2

Where O<Li==m, O0<j<=n

, -4y | -7 0]




already | existed

-12— -14—

-5 — B

2 - 0 —

9 — 7 — 5—

MI0][j]1 = j * indel where
M[i][0] = i x indel where ic[0,m]

Mli—=1]j-1]14+m Matching

T M[i—1][j — 1]+ mis \. Mismatching
M =
W] =maxy piii—11+indel |  Gapins1
MI[i — 1][j] + indel — Gap in S2

Where O<i<=m, 0Lj<=n

score function ( Matching = 5,

Mismatching = -5,




New Living
Translation

King James

already | existed

Bible was
In the | beginning | the Word | already | existed

0 -2— -4— -6— -8— -10— -12— -14— | -16—

In -2] 5N 3— I — -1 — -3 - -5 — -7 — 9 —
the -4| 0} 10 8§ — 4 — 2 — 00— | -2 -
beginning & -6] =20 8] 15N 13 — 11 — 9 — 7— 5—

was -8 -4] 6] 13 | 11] 9— T— 5— 3—

the -10] -8 4] 11] 18\ 16— 14— 12— 10—

Word -12] | -10] 2] 91 16] 23N 21— 19— 17—

, -14] | -12] -0 ] 71 14] 21]




The modification to the algorithm
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The goal is to optimize the algorithm
k<n/2

by reducing the search space
in S1 with a range of tokens [i-k, i+k]

in s2 with length of 2k+1.
reduced from (n * m) to ([2k +1]* m),

compares a token w at the position i
where

The resulting search space is



The modification to the algorithm

k=14 n=157 m= 134

Search space = m*n = 21038

after modification

(2k+1)*m = 3886

1In the beginning God created the heavens
and the earth. 2The earth was formless and
empty, and darkness covered the deep waters.
And the Spirit of God was hovering over the
surface of the waters. 2 Then God said, “Let there
be light,” and there was light. 4And God saw that
the light was good. Then he separated the light
from the darkness. 5God called the light “day™
and the darkness “night.” And evening passed
and morning came, marking the first day.

6 Then God said, “Let there be a space

between the waters, to separate the waters of the

heavens from the waters of the earth.” 7And that
is what happened. God made this space to
separate the waters of the earth from the waters
of the heavens. 8God called the space “‘sky.”

1In the beginning God created the heavens
and the earth. 2The earth was without form, and
void; and darkness was on the face of the deep.
And the Spirit of God was hovering over the face
of the waters. 3 Then God said, “Let there be
light™; and there was light. 4And God saw the
light, that it was good; and God divided the light
from the darkness. 5 God called the light Day,
and the darkness He called Night. So the evening
and the morning were the first day.

6 Then God said, “Let there be a firmament in
the midst of the waters, and let it divide the
waters from the waters.” 7 Thus God made the
firmament, and divided the waters which were
under the firmament from the waters which were
above the firmament; and it was so. 8And God
called the firmament Heaven. So the evening and
the morning were the second day.




Multiple Sequence Alignment ( In progress)

e Progressive alignment

builds up a final MSA by combining pairwise alignments beginning with the
most similar pair and progressing to the most distantly related, it requires two
stages:

- creating the guide tree (clustering)
- adding the sequences sequentially to the
growing MSA according to the guide tree




Multiple Sequence Alignment (In progress)

e |terative alignment

The aim is to reduce the problem of a multiple alignment to an iteration of
pairwise alignments.




How to align your texts with 1Aligner: copy

your text on the editor

The book of the generation of Jesus Christ, the son of Davi
The book of the generation of Jesus Christ, the son of Davi

Abraham begat Isaac; and Isaac begat Jacob; and Jacob begat Enter Your Text 0

Abraham begat Isaac; and Isaac begat Jacob; and Jacob begat

[

NN

- . . fal
3 and Judah begat Perez and Zerah of Tamar; and Perez begat H 1 The book of the generation of Jesus Christ, the son of David, the son of Abraham.
3 And Judas begat Phares and Zara of Thamar; and Phares begat . ! )
1 The book of the generation of Jesus Christ, the son of David, the son of Abraham.
4 and Ram begat Amminadab; and Amminadab begat Nahshon; and N
4 And Aram begat Aminadab; and Aminadab begat Naasson; and Na )
2 Abraham begat Isaac; and Isaac begat Jacob; and Jacob begat Judah and his brethren;
5 and Salmon begat Boaz of Rahab; and Boaz begat Obed of Ruth .
£ And Salmee hegat Boos ot Rachab and Boos bigat obedl of Rit 2 Abraham begat Isaac; and Isaac begat Jacob; and Jacob begat Judas and his brethren;
6 and Jesse begat David the king. And David begat Solomon of
6 And Jesse begat David the king; and David the king begat So 3 and Judah begat Perez and Zerah of Tamar; and Perez begat Hezron; and Hezron begat Ram;
7 and Solomon begat Rehoboam; and Rehoboam begat Abijah; and 3 And Judas begat Phares and Zara of Thamar; and Phares begat Esrom; and Esrom begat Aram;
7 And Solomon begat Roboam; and Roboam begat Abia; and Abia b
L
8 and Asa begat Jehoshaphat; and Jehoshaphat begat Joram; and 4 and Ram begat Ammin adgh ﬁ”ﬂ a“]m ”ﬁ”ah “ﬁ“a Nﬁ“ﬁlm” and Mahshon begat Salmon;
8 And Asa begat Josaphat; and Josaphat begat Joram; and Joram i 4

& [ Ignore Nonalphabetical lgnore Diacritics (1 Case sensitive [ Levenshtein Distance >

Uzziah begat Jotham; and Jotham begat Ahaz; and Ahaz be
Ozias begat Joatham; and Joatham begat Achaz; and Achaz

Align
The text has to be parsed in sentences first @




..0r upload it

Currently supports .txt and .csv files

Upload your file ©

Select File
Scegli file bible test.txt

Supported formats: txt and csv

Ignore Nonalphabetical ' | Ignore Diacritics [ | Case sensitive
| Levenshtein Distance




Refinement criteria

Enter Your Text @

and Isaac ), and Ja begat Judah and his brethren
nd Isaa and Ja at Judas and h rethren;

3 and Judah begat Perez and Zerah of Tamar; and P begat Hezron; and Hezron begat Ram
3 And Judas t Phares and Zara of Thamar; and Phar gat Esrom; and Esrom t

Upload your file @

Select File
Scegli file | bible test.txt

Supported formats: txt and csv

Ignore Nonalphabetical ' | Ignore Diacritics ' | Case sensitive
Levenshtein Distance



Ignore non-alphabetical: ignores symbols, such as
punctuation and numbers, anything that is not an alphabetical
character

Case sensitive: if activated, detects variation across words
according to the case

Ignore diacritics: ignores any type of diacritical character
(including punctuation marks)

Levenshtein distance: applies a revised version of the
Levenshtein algorithm and increases the tolerance threshold
on the alignment of similar words.



The Levenshtein distance

The Levenshtein distance between two words is the minimum number of
single-character edits (i.e. insertions, deletions or substitutions) required to
change one word into the other. e.g

lev (George, Georg) = 1 Normalised Distance =1 - 1/6 = 0.833

)
lev (Prague, Prag ) = 2 Normalised Distance =1 - 2/6 = 0.666
lev(Rome, Rom ) =1 Normalised Distance =1 - 1/4 = 0.75
Mathematically, the Levenshtein - N
max(i, j) ifmin(i, j) = 0,

distance between two strings { a,b} levap(i—1,5) +1

(of length |a] and |b| respectively)
is given by leva, »( |al, |b|)

levﬂ,b (?’? J) = min leva,b (ZgJ - 1) + 1 OtherWise
leva,b (Z — 1,_7 — l) + 1(f1i?£bj)




Modified Levenshtein Distance

Levenshtein distance is not very helpful in our case, because it is binary and
there is no tolerance with errors produced by OCR or Transcription.

the distance between letters is not binary, but it is on scale. The cost of insertion
or deletion depends on:

- Letter position

- Letter type (vowel or consonant)



UNIVERSITAT LEIPZIG

Modified Levenshtein Distance

OCR Transliteration
Group elements Distance within group elements Group elements | Distance within group elements
t | 0.25 Vowel letters 0.25
v u 0.25 C KQ 0.3
6 8 0.25 S C 0.2
c e 0.25
b h 0.25 lev (George, Georg) = 0.25
Normalised Distance =1 - 0.25/6 = 0.958
in m 0.25
o e 0.25
} 1 025 lev (Prague, Prag ) = 0.5
1 . ) :
Normalised Distance =1 - 0.5/6 = 0.916
1 j 0.25




A Greek text with no refinement criteria

Tig & dolag and kavwBou Ewg Tavawbos notapol petd 1@V KGAMWY 6 Napdnioug, oTadiuv pupadwy & kai plar
Tfg &2 dolag. and kavwPou. Ewg Tavaibog notapol’ peTd TV KGANMWY O Mapanioug oTtdadia A pa

ST En ERE e

2] rotatoned €
The longest common substring

peTd TOV KOATILWV O
HETA TOV KOATIWV ©

The same text with additional refinement criteria applied

g &' dolag and kavwBou Ewg Tavaibog notapod PeTd TOV KOAMwY O napdmhous, oradiwv pupldduwy & kal pua
Tfig 62 aolag. and kavwBou. Ewg Tavalibog notapol: peTd TOV KOAMWY & Napdrhous” ordadia A plar

Tic 6& doioc P dnd  waws B Ewc TawaiSoc motapol M peTd TV KOMTWv O napanm)q n

prsr— w11 [

The longest common substring

pHeTd TOV KOATWV O Bylelelelidlelia
peTd TOV KOATMWV O Baleleletitlelile




Alignment output: a table-graph

1Aligner displays all the nuances of variants according to a color-key:

- Completely aligned tokens (deep green)

- Tokens aligned by excluding case sensitivity or punctuation detection (light green)
- Gaps (yellow)

- Divergences (red)

- Tokens aligned by applying Levenshtein distance (blue-green)

Tiig &° doiac and kavwBou Ewg Tavawbod notaycd PeTd TAV KEAMWY o napdmhouc, otadiwv pupiabuy & kal pla
Tiig 6& dolac. amd kavuwBou. Ewg Tavaibog motayel- HETA TOV KOATWY & aparthouc” otddia A plar

and  kawdfou Ewe  towabog motapol perd TV KOMTwv O EEGLGEIGTS :'_'- i
dndmwﬁpou&ncmmmmumtﬁvmmmb

; JIER—

The longest commeon substring

raptroons
HETA TOV kKOAmuv O REullelebirtelils




What can you do
with 1Aligner?
Some case studies



Manuscript

Manuscript Alignment

Plato's Crito

Clark: A digital encoding of Ms Clark 39, 20v-26r, Oxford, University Bodleian Library
Paris1808: A digital encoding of Ms Grec 1808, 17r-21v, Paris, Bibliotheque Nationale
Tuebingen: A digital encoding of Ms Gr Mb 14, 21-38, Tlbingen, Universitét, Bibliothek

43~

CLARK

46C
Paris1808

45~ 46~ 47~ 48~ 49~ 50~ 51~ 52+~

53~ 54 ~

Tuebingen

#Zwkparng Kal TiP®, olomep Kal
nPGTEPOV: MV €AV pn BeATiw Exwpev Aéyel
£v T@L apdvTl, €0 {08l &t ou uA oot
ouyxwprow: oUs’ Av MAeiw T@V vV
MapdVTWy, 1 TV MOAAGV SVvauLg, MoTep
natdag Huag poppoAlTINTAl SE0p0UG: Kal
Bavdroug £mméunovoa: Kal Xpnudatwy
adaipéoelg’ @G olv Av PeTpiiTaTa
okoroipeda auTd; el p@Tov pev Toltov
TOV AGyov avaAdBolpev, Ov ou Aéyelg mepl

#Zwkpamng Kal TIP® olorep Kal
TPOTEPOV- MV €AV pn BeATiw ExwpeV Aéye
v twi mapévr €0 {061 &Tt ou pA oot
ouyxwprow. oud’ Av MAeiw T@V viv
MapOVTWV 1) TOV MOAQ®V S0vapig: horep
natdag Hpag poppoAdTInTaL Se0poUG Kal
Bavdroug emméunovoa: Kal Xpnuatwyv
Adalpéoelg: A olv peTpIdTATa
okoroipeba auTd: el Mp@Tov pev TolTov
TOV AGyov avaAdBolpev- Ov ou Ayelg epl

#Zwkpatng Kal Tip®- olomep kal
TPGTEPOV, MV €AV pn BeATiw Exwpev Aéyelv
£v Twi napévrt. 0 {081 &t ou uf oot
ouyxwpriow’ oud’ Gv mMAeiw T®V vOv
MapOVTWV: 1 TV TOAA®V SVvaplg, Morep
natdag Huag poppoAbTINTAl Se0p0UG Kal
Bavaroug emméunovoa- Kal Xpnudatwy
adaipéoelq’ @G olv Av PETPIDTATA,
okoroipeba auTd, el Mp@Tov pev Toltov
TOV AGyov avaAdBolpev: Ov ou Aéyelg mepl

TOV 50EMV- MOTEPOV KAADG ENEYETO
€KAoToTe, 1} oU- 6TL Talg pev Sel TV oMV
TIPOTEXELWV TOV VOUV.

TV S0EMV" MOTEPOV: KAADG ENEYETO
€kdaotote 1) oU- 611 Talg . Sel TV SoEdV
TIPOGEXELV TOV VOUV-

TV 50EMV" OTEPOV KAADG EAEYETO
€kAoToTe, 1 00" OTL Taig pev, 6el TV 50DV
TIPOCEXELV TOV VOOV’

alignment

#ZwKpAtnNg Kal , olomep kal mpoTEPOV - G BeAtiw Exwpev Aéyev v T®L mapdvii , €0 {08l . 6T o0 pf ool ocuyxwpriow
#ZwkpAtng Kai oliomep kal mPOTEPOV - @ BeAtiw Exwpev Aéyev év Twl mapévti &0 (0Bt 611 oUu pfi ool ouyXwWProWw

#ZwKpatng Kkat olomep kal TmpdTEPOV A BeAtiw Exwpev Aéyev v Twl mapovii . €0 (08 . 6T o0 pf ool ouyxwpriow

ovyxwprow - av mAeiw TOV VOV Tapoviwv TOV TOMGV Suvaplg , dorep maldag NUEG popHOAUTINTAL deopoug - kal Bavatoug

ouyXWpPHow . av TmAeiw T@OV VOV TapdvIwv TV TOA@V  Slvapig domep maldag MUEG HOPHOAUTINTAL Seopouq kal Bavdartoug

ovyxwpriow av mAeiw TOV VOV TapOvIwv IOV TOA@V &0vaplg , Gomep maldag NUAG poppoAdTINTAL Seopoug kal Bavdartoug

EMinépnovoa XPNUATWY  APAIPECEIG nd¢ olv &v petpuwdtata okoroiyeba auta ; el mpdtov peév ToldTov TOV Adyov dAvaAdBolpev

£mmépnovoa XPNUATWY  AdalpEcElq n@dg odv HETPIOTATA okoroiyeba autd - el mpdTov peév ToOTovV TOV AGyov Avahdapolpev

Three manuscripts of Plato’s Crito
aligned (http://i-alignment.c rito/)

€mmépnovoa XPNUATwV  Adaipéoelq ndg olv A&v perpiwrara okoroiyeba autd , el mpdTov pév TodTov TOV Adyov AvaAdBolpev



http://i-alignment.com/crito/

OCR
output
alignment

Example of Aligning OCR-outputs:

€00.31924054869700_ocr/024. txt

Buvapel nenupywpévny, kai olov ap e phoyi taig

Gvwlev supevelalc Sietwopévny. Tpéxel Toivuv O &y-

yelog ékpetproal Thv lepouoalny, kai olov dpioal

rhateiav al v kai ebpnkeotatnyv. Kal tavti pév

imopik@e.

®ainv &' dv &1L kal en’ alTAc T 'ExkAnoiag

Xptotol vooito Av eikdTwe N Hpaotg. TeTupavvedket

P&V Yap Kata naviwy 6 Eatavac Ty dviwy éni Thg

yfic, kai yeyévapey alxpdAwrol, Tolg Exkeivow {uyois

hvd.32044019207893_ocr/024.txt

Buvapet nenupywpévny, kai olov apdxw phoyi taig

Gvwlev eupeveiaic SieZwapévny. Tpéxel Toivuy & &y-

yehog Ekpetprioal Trv lepouaahny, kai olov dpioal

nhatelav al Ty Kal sbpnkeotatny. Kal® tauti pev

ioTopk@c. n

. ®ainv &' av 61 kal £n’ alTig g 'EkkAnaiag

Xpioto0 voolto Av eikdTwe 7 Hpaots. TeTupavvenke

piv yap Kata naviwy o Zatavag t@v dviwy £ Trig

yfig, kai yeyovapeyv alxpahwTol, Toig Exeivou {uyoig

Alignment

duvaper memupywpéviy, kal olov apaxe phoyi
Talg

GvwBev slpsveiaie bielwopévnv. Tpéxel Toivuv
6 4y

yehog ékpetpfoal THv 'lepoucaArp, kal olov
oploat

nhatelav aOTv kal edpnkeotdr Kai &

TQuti pev

| { v 6T kal én' aUTAg TG

| ‘ExkAnaiag %

Xpiotol vooito v elkdTwg | na
TeTUpavVEUKEL

| pév #| yap {KM('I# navTwy | 6 4| Zatavag TAWV
Ovtwy énml Thg

yfig, kal yeyovapev aixpdhwrol, Tolg Ekeivou

Alignment of two OCR outputs from the Patrologia Graeca. The third column shows the overlapping
sections and offers the user the choice between two variants where the two texts diverge.



auctoritatemn , sub significatione nativitatis , proprietas naturalis ostensa auctoritatem , sub significatione nativitatis , proprietas naturalis ostensa
sit : Patrem suum dicebat Deum , aequalem se faciens Deo . Anne sit : Patrem suum dicebat Deum , qualem se faciens Deo . Anne naturalis
naturalis nativitas non est , ubi per nomen patris proprii , naturae nativitas non est , ubi per nomen patris proprii , natur qualitas|
aequalitas demonsh’atur ? Non amm amblgnur quin aequalltas mhnl lemonstratur ? Non enim ambigitur , quin qualitas nihil differat . Quis

ita porro dubitabit , quin indifferentem naturam nativitas consequatur ? Hind|

O u t p ut Bl PY Al Aligned-complete (109) Aligned-levenshtein (14) l[ll notAligned (1)
alig nme nt Patrologia Latina: OCR output vs. correct version: http://www.i-alignment.com/pl/index.html



http://www.i-alignment.com/pl/index.html

SANCTI AMBROSII MEDIOLANENSIS EPISCOPI A

LIBER PRIMUS. ; i i
e — sed superabundavit gratia. ltaque nihil habeo quod

L = =
meam, hostiam incontaminatam , hostiam Deo placentem , querar, et habeo ( o Deogratias ] agam; quia semper
domnum et fratrem meum Satyrum. optavi, ut si quae perturbationes | vet 5| Ecclesiam vel
Memineram esse mortalem , nec fefellit opinio, me manerent, in me potius ac meam deciderent
domum. Deo igitur gratias, quia in hoc omnium
metu, cum omnia motibus sint suspecta Barbaricis,
communem moerorem privato dolore transegi, et in
dominum et fra =
domnum et fratrem. (nic §) conversum est [ b | quidquid timebam omnibus.
Atque utinam hic consummatum sit, ut dolor
publici doloris redemptio | sil 1 5
2. Nihil quidem habui, fratres charissimi, in rebus

humanis tanto fratre , (hihil #) amabilius,

nihil charius; sed praestant privatis publica. Ipsius
quogue sententiam si quis sciscitaretur, mallet
occidl %) pro (allis %), quam sibi vivere; propterea enim

pro omnibus secundum carnem Christus est mortuus,
O l | ' l ut [ itos §) non solis nobis vivere disceremus 4
v, 15).

adit illud quod [ ingi divinitati esse non

Dominum

dominus

A n : laetandum est | euim %) magis quod talem | fratreni 5

[ ]
‘im, quam dolendum quod fratrem amiserim ;
a 1 I l I I I e I l lim munus , hoc debitum est. ltaque
nctus :] sum, quamdiu , 1114 commisso

sed superabundavit gratia. Itaque nihil habeo quod @ quiseposit pigaus; mespit. Nihi
querar, et habel v inquo Deogratias jam; quia semper t utrum abjures depositum, an doleas restitutum .
optavi, ut siqu: in quo Deo gratias  fcclesiam vel ue ficel ambiguurn, (@ vitee ) periculum
! . ] | si pecuniam neges, culpa est : si hostiam
me manerent, in me potius ac meam deciderent pietas est? cum pecuniae fenerator illudi
domum. Deo igitur gratias quia in hoc omnium naturae auctor, et necessitudinis creditor
. . ; . e i non queat. ltaque quanto uberior fenoris
metu, cum omnia motibus sint suspecta Barbaricis,
communem moerorem privato dolore transegi, et in
conversum est | b | quidquid timebam omnibus.
Atque utinam hic consummatum sit, ut dolor | m




Alignment of
editions

ZeUg PEV AQIKTWP ETTIBOI TIPOPPOVIIG
ZeUG pEV A@iKTWp ETTIOOI TIPOPPOVIG

pEV  A@ikTwp £TIdOI  TIPOPPOVWIC

pév  agiktwp £TMdOI  TIPOPPOVIIG

GTOAOV NUETEPOV VAIOV APBEVT
GTOAOV NUETEPOV VAIOV APBEVT

oTOAOV  NpETEPOV  vdIoV  GpBEVT’

oTOAOV  MUETEpPOV  valov  GpBEvT’

« QO TPOCTOpiWY AETITOYapGBWY
« QTTO TTPOOTOHIWY AETTTOYApAEBWY

Amd  TIPOCTOHIWY  AETITOWAHAOWY

amd  TIpoCTOpiWY  AETITOWapGBwv

Vv. 1-3

Three  excerpted

editions  of

- Kali GTOOICPXOG TABE TIECTOVOHGV
« Kai OTAOIOPKOG TABE TIEGTOVOHGY,

Kai  oTaoiapxog TGDE  TIEGOOVOPMV

Kai OTaoigpXog TADE  TIECOOVOPMV

o KUDIOT" dyEwv ETTEKPAVE,
o KUBIOT" dxéwv £TTEKOAVEY,

KUOIOT.  Aaxéwv Eémékpave

KUOIOT'  axéwv EmMEKpavev

www.i-alignment.com/Aeschylus

Aeschylus’  Supplices

« TIVEUPATI XWPAG- dpoeVoTTANGH &’
« TIVEUQTI XWPag: GPoeVOTTANGH 8’

TIvelpan  xwpag ApoevoTTANGi

TIvedpam  Xwpag apoevoTTAnBi

« £0poV UBpIoTAV AiyuTToyevi,
« £0UOV UBPIOTNV AiYUTITOYEVH,

éopov  UBpioTiiv  AlyuTioyevii

€opov  UBpioTiv  Alyumrtoyeviy

« TIPIV TIOBA XEPOW T & &V AOWAE!
« TIpiV TTGDA XEpow TAD' &v Gowdel

TIpiv. M6da  XEpow &v  Gowdel

Tipiv. TM6da  xEpow o' év  aowde
Vv. 29-31

aligned.


http://i-alignment.com/Aeschylus/

Future work

e Import and export options
e Language dependent options for Latin, Greek, Arabic

e Handling crossings and transpositions



Thanks for the attention!

Contact:
Tariq Yousef (tariq.yousef@dh.uni-leipzig.de)
Chiara Palladino (chiarapalladino1@gamail.com)
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