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From Pixels...

Digitization =» Set of pixels ?

m Images come from a grid of microscopic photosensitive cells called PIXELS

= Sampling
Acquisition system ccD Pixels
Source of |
illumination
| \
-
Radiant | Analogical
energy image
Initial object L Digitized object: Quantization :
Space partitioning : . . ;
(real world) P sapmpling 9 color information encoding by the

Sensors

m  Quantization
1 Assignment of a numerical value drawn from the received lighting energy / pixel (grid unit)
1 Continuous value (xi,yi) — Discrete value (xi,yi) — Pixels
1 The range of colors that each pixel can take
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From Pixels...
What is an image?

Image Quantization
Binary images: I(i,j)) =0 black or 1I(i,j) = 1 white

Gray level (8 bits/pixel) images:
I(i,j) = 0.....255 from the lighter to the darker.

32 bits
Color images (24 bits/pixel): .
3 values of lighting intensity Red, Green, Blue ‘ j ne -1

1,G,j) =0....255 — 1(i,j)=0....255 — 14(i,j)=0....255

, ; & _-'-;.' :
. W
9 ‘ ‘ -~

Image Representation & Processing

Image = Array(s) of pixels = Matrices of values
1 pixel = A positioninside the image (i,}) + 1 color (1 to 3 values)

Niveaux de gris - 8 bits:
0 - noir
255 - blanc

100 149 151 176 182 179
97 145 148 175 183 181
95 142 146 176 185 184
90 135 140 172 184 184
84 129 134 168 181 182
88 130 128 166 185 180
85 127 125 163 183 178
62 62 58 81 122 120 160 181 176
63 64 58 78 118 117 159 180 176

The values I(i,j) associated to each pixel s(i,j) represent
their brightness intensity
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From Pixels...
What is an image?

- Sampling ® Image resolution
« Number of pixels per lenght unit
« In dpi (dots per inches) or ppp (points par pouce)
« When the resolution decrease, the precision decrease

256x256 128x128 64x64 32x32

VF Image processing
Page A4 = 21x29.7 cm
200 dpi : 1650 x 2340 pixels = 3 861 000 pixels
300 dpi : 3500 x 2480 pixels = 8 680 000 pixels

16M colors, 1 pixel = 3 octets = 10 a 25 Mo/page !

A trade-off between quality-quantity/time is mandatory
Fidelity of the numerical version
Mass of storage size — Transmission / Processing time 7



.— UNIVERSITE
FRANCOIS - RABELAIS
e TOU RS —

From Pixels...
Why few pixels are so important?
Togotorh < 'WA e, - .
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From Pixels...
What is Image (pre-)processing?

After the digitization, the images usually still have a lot of defaults
m Curvature and skew due to scanning
m Noise on boundaries, dots, blur, ...

2554, Luminance

Largeur du livre X

NoIaIe

Corriger I'image (rotation, wrapping) aleuia

Destination ”




From Pixels...
Image (pre-)processing
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From Pixels...
Image (pre-)processing

The problem is more complicated in case of heterogeneous content
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From Pixels...
Image (pre-)processing

The problem is more complicated in case of heterogeneous content
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From pixels ... to text
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Automatic Trancription

Manuscrit

Translation
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From pixels ... to text
Automatic transcrlptlon but also layout Analysis
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From pixels ... to text
An overview of OCR mechanisms

m As a first step, the segmentation result will have high impact on the

final results provided by the OCR Il

« It Is always the segmentation that raises problems »

m The segmentation is an irreversible processing because it is the result

of an analysis of the image according to a criterion and a method.

m Many segmentation methods have been proposed:

Top-down methods (image decomposition into smaller and smaller
elements) =» Layout first — characters after

Bottom-up methods (from pixels tp higher and higher level elements) 2>
Characters first — layout after

Etc...
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From pixels ... to text
An overview of OCR mechanisms

First step : Image segmentation

« Transformation of the image (set of pixels) into patterns (regions of
interest) of higher level (EoC)

« These EoC could be very simple (part of characters) or more
sophisticated ones (paragraphs, illustrations, ...)

« EOoC extraction: Background white) / Foreground (black) separation

« Color Image = Grayscale = binarisation
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From pixels ...

to text

An overview of OCR mechanisms

Just to illustrate the difficulties...

m  Most of the segmentation methods need a binarisation

§ premices

"ul'”nnage 13

Threshold selection ?

.0
) (b) (©)

Is pmm*:cc
Aeul nuage

"CiplOGltG I.

255

intensity value
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From pixels ... to text
An overview of OCR mechanisms

Justto illustratethe
difficulties...

m Most of the segmentation
methods need a binarisation

m Global threshold =
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From pixels ... to text
An overview of OCR mechanisms

First step: Image segmentation/ Connected components

m Then, we can try to group black pixels togetherto localize and
recognize higher level Element of Content (EoC)
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Next step : Layout analysis
Connected Components = Words = Lines = Paragraphs = Page

The results have to be saved in XML format (Alto, ...)
Choosing how to organize the XML tree (physical / logical) is not so easy...

labior curnp 10 the mwermary il
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From pixels ... to text
An overview of OCR mechanisms
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From pixels ... to text
An overview of OCR mechanisms

Next step : Layout analysis

Two kind of structures have been identified by researchers in DIA:
 The logical structure =» the generic one corresponding to a priori
knowledge about the content of the document

 The physical structure = the analysed instance corresponding to the
extracted EoC inside the image, each one associated to descriptive
features (size, position, number of sub-patterns, ...)

« Layout analysis tries to recognize these 2 structures (EoC identification)

LArﬁckJ

€ = e e e = = - >
€ = = = = = - - > '
Section
. : G = e e e o = - >
Physical structure = Lo = = [ Sub-section € logical structure

€ = = e = == - > (_)_

Paragraph

N/

Sentence
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From pixels ... to text
An overview of OCR mechanisms

Next step : Layout analysis

« The analysis / identification of the EoC is usually achieved based on a rule

based system defined through a grammar (static one) or defined interactively

by the users
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From pixels ... totext
An overview of OCR mechanisms

Many possible choices and techniques Statistique suffisante
 For selection of discriminative features Performance

du classifieur

X1
1 EoC & 1 Vecteur X = {‘_3
Xn
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From pixels ... to text
An overview of OCR mechanisms

Next step : Pattern / EoC recognition (toward Machine Learning)

How computers can recognize objects?

« We need a large set of (labelled) examples similar to the patterns to be

recognized = a training set

« We need a list of stable and discriminative features (shape, color, size,...) used

to describe the patterns (labelled ones and unknown one)

v=(0,3,0,4,12,4,3,0,3) V=(6,10,0,12,4,0,10,10,0)
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From pixels ... to text
An overview of OCR mechanisms

Next step : Pattern / EoC recognition (toward Machine Learning)

How computers can recognize objects?

When an unknown EoC arrives, we

compute its features and compare it with the

content of the training set (associated built models)

v=(0,10,0,5,14,5,3,0,2)

v=(0,3,0,4,12.4,3,0,3) V=(6,10,0,12.4,0,10.10.0) N
\\ Forme inconnue
N v=(0,10,0,5,14,5,3,0,2)
D(A,?)=/(0- 02 +(3- 102+ (0— 0K (4 — 52 + ...+ (3 - 2)2

N

D(A,7) = 7,48 et D(B,7) = 19,05 *s----"""_
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From pixels ... to text |
An overview of OCR mechanisms

Deep Learning (Conv. Neural Net)
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From pixels ... to text
An overview of OCR mechanisms

. Why commercial OCR are not working well on historical
documents?

Noises and degradations

Unusual layout N
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From pixels ... to text
An overview of OCR mechanisms

= Why commercial OCR are not working well on historical
documents?

m Lack of data, knowledge and experiences
Unusual fonts and characters = training data needs to be created
Unusual languages=>» Lexicons, dictionaries and language models need to be created

m Context often allows to modify our understanding of what is perceived by our
senses

Until now, we tried to recognized EoC without using their context
The same EoC could be interpreted differently according to its surrounding context
Results of OCR are highly correlated to the adequacy of the used word dictionary

Sor Rt St | 0 At doit

m Is there methods that need less a priori knowledge?
m Processing non-Textual parts can be good source of inspiration?
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From pixels ... to non-textual contents
Pictorial Content is also of high interest
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From pixels ... to non-textual contents
An overview of Content Based Image Retrieval

Perceptual meta data instead of classical meta data

« Computation of signatures for all the images or even sub-parts of the

Images (EoC)
1 E L] 8
1

Set of images to index ]

III

\ Base de données images

_///.!—

\

« Computation time not crucial
« Signatures = Visual Features
= Perceptual metadata

X
\
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(M,c,..) Index
| T database
: Statisrics . J




.— UNIVERSITE
FRANCOIS - RABELAIS
e TOU RS —

From pixels ... to non-textual contents
An overview of Content Based Image Retrieval

OFF-LINE Back-office ON-LINE Front-office
Using images
Eé @ ! - as query
= ERY instead of
words

| Buixepu)

DESCRlPTORS
INDEX
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From pixels ... to non-textual contents |
An overview of Content Based Image Retrieval

It is again a question of features...
= We speak about signatures

Query Image

Signature
computation

-r.-r._._r._._____..--'""r .o
Index database L] Zone de similarits
containing C ]
perceptual signatures — - -
[ ] 8

Image Dataset

Representationspace
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From pixels ... to non-textual contents
An overview of Content Based Image Retrieval

m From CBIR to Word spotting

Document o LTSS
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From pixels ...
An overview of Content Based Image Retrieval

to non-textual contents

m From CBIR to Word spotting

On-line Retrieval
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From pixels ... to non-textual contents
An overview of Content Based Image Retrieval

m From CBIR to Word spotting

Training Feanm Feature Learned features, .
data Braction Analysis codebooks, dictionaries 5 5
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Is it just a question

of meta-data?

Dans la Mer d’Inde
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The standard model
Descriptive meta-data + transcription

We have usually

« Descriptive meta-data in standard formats (MARC, EAD, Dublin Core, MODS, ...)
« Edited manually
« “Semantical’ information

« Text transcription associated to additional meta-data (TEI)
« Semi-automatic transcription or manually edited
« “Semantical” information

{ I mege OCR |

Digitization [ Analysis >

Textregions . U Images
images '
8 _ Descriptive meta- |_, | &5 S Text (TE)
Keyboarding data (MARC)

Meta-data ;

XML

e o S

“Semantical”’ meta-data



The standard model
Perceptual meta-data

m It seems that CBIR can help to extract and save supplementary
information about image content (EoC) without going to the semantical
aspect (recognition)

Regions of interest
Visual features =» Perceptual signatures and index
Shapes, positions, colors, textures, ... = Numerical values (vectors)

CBIR

Non-Textregions

Image > B2 OCR
Digitization [—* Analysis s
Textregions .

images

Descriptive meta-
data (MARC)

\|, Keyboarding

XML

+ “Perceptual” meta-data
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Is it just a problem of Meta-data?
What about the encoding formats?

Structuration of data and file formatsis a difficultproblem

« Data architects are needed

« Some interesting formats linked with previous discussions
o METS - Metadata Encoding and Transmission Standard

o ALTO - Analyzed Layout and Text Object

o TEI — Text Encoding Initiative

mages ||| METS

> Enriched
documents
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Is it just a problem of Meta-data?

ALTO for OCR

ALTO = Analyzed Layout and

Text Object
J pp?° || o8 || pof°.

= Standard XML - \

= Created in 2003 during METAe Layout Lels
project § &

. 2 =

= Developed by Graz, Linz, Innsbruck | I S it |
universities e — Ef <

= Description of the content and == /gmmm
the physical layout of one page o’ | —

= Used by several OCR software —— =] =

= Adapted and used by the BNF and \ s == Lol =] swei9

other libraries

=  Drawbacks: huge / static

I
Is
I
I
[
[
[
I
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Is it just a problem of Meta-data?
TEI for transcription and enriched contents

= TEI = Text Encoding Initiative - Standard XML
= Content tagging and logical structure encoding (full document)
= Used alot by libraries
" Too much « open »? =» Quit « complex »

{TEii s Tableau Figure
BX
{bﬂlﬂ},-’} Paragraphe
<table rows="5" cols="3"/>
<p xml:id="par0"/> PefRgrpne
<p xml:id="parl"/>
<p xml:id="par2"/: Paragraphe ‘
<p xml:id="par3"/: Partie 4.0
<div n="3" type="partie"/>
{fig'.ll'E,"r} Paragraphe
<div n="4" type="partie"/> [ =ems=
</body> Partie 3.0
£/ texty

</TEI>

Numéro de page



Is it just a problem of Meta-data?
Link between meta data?
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METS - Metadata Encoding and Transmission Standard
Open XML Standard created in 2001 by the Digital Library Federation

maintained by METS Editorial Board
XSD-Schema

Linking between
multimedia objects

Complete Description of
digitized content (images,
texts, audio, sculptures, ...)

Physical / logical structures

Descriptive Meta data
(DC, MODS, MARGC, ...)

metsHdr

dmdSec

structLink

METS — First level Elements

METS document
header (info author, sotware, ...)

descriptive metadata section
(bibliographic notice)

administrative metadata
section (copyright, ...)

file inventory section

(file localisation)

structural map linking
(link between structures)

structural maps
(physical et logical)
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FILEID=IMG00001
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METS - Physical Structure

Possible link to the descriptive meta data (dmd Sec)

= ALTO

METS allows to specify the
locations of resource files =
File pointers METS (fptr)
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METS - Logical Structure
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——metsHdr

The Logical StructMap reflects the enrichment of the differentlogical blocks
located in different pages that can be split by other logical blocks (like foot-notes,

).

TEI

—amdSec |
—fileSec |
—|fiIeGrp

ID=ALTOS

ID=Images

-
IBZALT 000001

FLocat]

ID=Logical

Type=Volume \

file ~VEALT000002
FLO%at

X

\
2
\<%\

\

Type=lssue\

[™ bk hef="file:///master/DDD_010120914_001,

Type:(} ter \O

Typeﬁrag\ph

ALTO

ID=TXT203
- text block

ORp
- INATE

xlink:href="file://./alto/DDD_010120914 001.xmI"

—

ALTO

== == | [ID=TXT004
text block

FILEID=ALTO0000
1, BEGIN=TXT203

FILEID=ALTO0000
2, BEGIN=TXT004




IJ\/IAGES

Rlamee oyt o

wm fons (| \»

oo e pras \
{lons quols o 6
fone ueftour
jucttr giicul e s

{

'@ Tpletr it diret D
R e finruett fiagt

%?n 1et¢ duo
‘f‘% %mmmsl

s o°
an S\ et sobcs oo W’
p -ﬁ:@m’}rmfl &u t. 4

r e 111 nitid

S i €
Sl s SENB o fideleiLteg
NS L ”25 “ ‘/‘f‘f‘ (et Hrﬂﬁ '

(s IOV, Fy V. e

Dans la Mer d’Inde

e ores” (CONTENTS

de poissons qui ont

dans leur peau dq—=
i

longs que les ger|:.
quant il les ont ag-=

en font des véten|”




A=
UNIVERSITE

AAAAAAAA - RABELAIS

From Pixels to Contents
Conclusions

m Building tools for the valorisation of digitized
historical content is a pluri-disciplinary task
Meta-data production = Experts of the domains
Selection and verification of the data = Experts + Data accuratist
Structuration of the data and system = Data / system architect
Computer vision, Machine learning =» Data scientist

= Manual indexing is needed
Descriptive meta-data = Semantical meta data
Standard formats for data encoding
Annotations could be seen as supplementary meta-data?

m Operational methods and tools are available
Acquisition devices
Automatic tools: low level image processing, OCR
Perceptual meta-data should be added : CBIR
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From Pixels to contents
Conclusions - Perspectives
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m The actual context: big data and heterogeneous collections

Connexion between data, mutual enrichment, interoperability

Introduction and management of additional knowledge
Facing the diversity of the types of contents and usages

m Quality of the interaction instead of only the quantity
Semantic Web : queries reformulation, smart crawlers, automatic

categorisation

Interaction

Automatic Indexation

v o ML) Sk AL
o

[ Needed 1\‘\ _ , denean e
information = ;
=y 3 Infeger a
G (—) 0o A SOCTOSO sy
7 == L itk
s b RGRAR
] o] (t RRARL
{ Annotations ] = (G

sas“°dsaa

Documents
inside a library

Y Signatures, Meta-
data, Annotations
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A walkthrough around
Interactive systems
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A walkthrough around interactive systems

AGORA
Fle Priect Scensio Mic. Opesions L1 Opentions L2 Opetions L3 Openions_View ﬁ,lmna'ovm 7
| s l] Slauncmanie | ke
P Image BQUUONE (v 46
courante olawpaus pus i

) Lonss quoles gens en
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g IMAGES
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1B CCDXR372.Y+ 330 Widhe34 Heht 28} e (372003

T L Lt ornare lacus cursus intey
Boue ™ vehicul ac pharétra soc Me ta-p
Infos Il tristique volupta fusce d ata ?

Labels placerat imperdiet lobor
'l existants tempor quisque ét fuscé

techniques

Itwu\dh ad done.
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Tools that let the users decide what to extract
/ annotate inside the images / documents

Dans la Mer d’Inde

« Utilization but also generation of meta il y a une espéce
data de poissons qui ont
«  Variety of types of meta-data dans leur PEGURSY
longs quc Ics !

pour s hablllc.r.
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A walkthrough around interactive systems

AGORA
: : CHAR — CC
m Manipulation of a Tree of EoC <
WORD é— CHAR — CC
m 3 possible types of operations CHAR — CC
Tagging, Fusion, deletion of EoC LINE -
3 levels of operators (novice - expert) CHAR <
o WDRD< e
m 3 types of criteria BLOCK el
EoC position
EoC neighbourhood <WDRD_ ST e
EoC characteristics (shape SHE CHAR — CC
(shape) DO WDRD<
m  Analysis scenarios B2 Mgy 8
Built by the users WORD — CHAR — CC
According to goals and books BLOCK — LINE < CHAR — CC
A scenario repository WDRD<
CC
m Nothing pre-defined e < =

Document models
EoC



0! <Mew Project>
File

Createls
FindCC:Parent=DOCUMENT New=CC BinarizationBasic Threshold= 15{|

Scenario

Project

Misc. Operations

L1 Operations

AGORA

L2 Operations L3 Operations ~ View

Normalisation OKE.

Compute map image for cache storing OE.
Garbage collect to free huge temporaXy MEMOIY...
Garbage collect OFE.

ChimensionRangelMap: CE.

Background thread done.

CCreatelabel: Create label CC...
CCreatelebel: OK.

Background thread started...

CFindCC: Find CC...

CFindCC: Expand...

Grayscale. ..

Grayscale CE.

Sauvela Filter. ..

Sauvola OE.

Invert...

OF.

cC...

CC OK.

Invert
Detect
Detect
Adding 1164 CC to graph...
Adding CC OK.

CFindCC: OE.

Results = 1

CFindCC: OE.

Background thread done.

4 | i

m

B--. DOCUMENT{X=0,Y=0,Width=1008 Height=1952Hw=1,[0.000.0 ~

- CClx=21,Y-0.Width=1Height=1}{w=121 0I0.010.000.00.0
- CC=25, -0 Width=1Height=1}{w=125.010.010.000.00.0
[ CCx=30.Y=1Width=1,Height=1}{w=130.011 00.00.00.0
[ CClX=523.Y-52 Width=26 Height=32}w=1523 0552 00.{
[ CC{x=280.Y-53 Width=17 Height=33}iw=1.1280 0/53.0-1.
[ CClx=648.Y-53 Width=15 Height=32}w=1 [48.0153.000.(
[ CClX=712.Y-53 Width=28 Height=33}Hw=1[712.053.00.{
[ CClx=920,Y-53 Width=18 Height=48}Hw=1.[920 053.0-1.
[ CClx=345,Y-54 Width=27 Height=31}iw=1 [345.054. 00.{
- JJJJ] CClx=487Y=53 Width=25 Height=32}H{w=1,487 0i53.0-1.
[ CClx=599,Y-54 Width=33 Height=30}w=1 [599.054.00.{
[ CClX=338 Y-54 Width=13 Height=48}w=1 [938.054.00.{
[ CCIX=306,Y-50 Width=28 Height=35}w=1 [306.050.000.(
JJJJ CClX=889,Y-56 Width=31 Height=48}w=1 [389.0/56.040.(
[ CClX=954,Y-60 Wicth=2 Height=6}{w=1 [354.0i60.0:0 010
- [ CClX=578.Y-63 Width=5 Height=11}w=1[578.063.00.00
[ CClx=898,Y-64 Wicth=2 Height=1}w=1,[898.064.00.01
[ CCiX=395.=66 Wicth=E Height=7}w=1,1395.0(66.010.0-

Il C0IX=R2A Y=RR Width=1 Heinht=1Hw=1 123 DR DN N1 T
< | I | 3

] CCU%=0.Y=0 Wickh=20 Height=1524}w=1.00.000.00.010.00_| |

Label
Woname
W oocumenT
ficc

Count
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a5 proj30Lxml [al
File  Project Scenario  Misc. Operations L1 Operations L2 Operatlons L3 Operations ~ View
Createlabel Type=CC - CHAR{X=88,Y=1515 Width=10,Height=48}w=1,088.0 = || | =

FindCC:Parent=DOCUMENT New=CC BinarizationBasic Threshold=150
Createlabel: Type=NOISE

Classify: Type=ClassiyBySize Parent=DOCUMENT Child=CC New=NOI.
Delete:Parent=DOCUMENT Child=NOISE,DeleteAll=True

Createlabel: Type=CHAR

(Classify: Type=ClassfyBySize Parent=DOCUMENT Child=CC, New=CHA
Createlabel: Type=IMAGE

Classify: Type=ClassfyBySize Parent=DOCUMENT Child=CC New=IMA
Createlabel Type=ACCENT

Classify: Type=ClassfyBySize Parent=DOCUMENT Child=CHAR New=f
SetFeatures:Parent=DOCUMENT Child=ACCENT Mode={{a=Average#
Insert:Parent=DOCUMENT Childs={CHAR ACCENT.} New=CHAR. Fez
Createlabel: Type=LINE

Fusion:Parent=DOCUMENT Childs=CHAR New=LINE . Comparator={0=

<[] 3

500

800
Results
Results
CInsert:

&35

835
QK.
LINE <- { LINE + LINE }
OK.

Phase 3 : Simplification...
Delete child LINE...

CInsert:
CInsert:
CFusion:
CDelete:
100

200

300

400

500

800

700

a00

500

1000
1100
1200
Results = 1270

CDelete: OE.

CFusion: OK.
Background thread done.

< n | »

E

o

©. ] CCix=22,Y=1515 Width=10, Height=48Hiw=1[88.0

CHAR{X=135,Y=1516 Width=25,Height=50}Hw=1,[138

£ [ CCix=135.=1515 Width=25, Height=50Hw=1,[12!

CHAR{X=63,Y=1513 Width=18 Height=53}w=1,[63.00

£ [ CCix=59.Y=1513 Widih=18, Height=53Hw=1,[69.0

CHAR{X=188,Y=1518 Width=25,Height=50}w=1,[189

£ JJ] CCiX=188,Y=1518 Width=25 Height=50}{w=113!

CHAR{X=367,Y=1518 Width=10,Height=50}w=1,[367

] CCiX=367.Y=1518 Width=10 Height=50}{w=136

CHAR{X=380,Y=1519 Width=11,Height=48}w=1,[380

£ JJJ] CCiX=380,Y=1518 Width=11 Height=48}{w=1[381

CHAR{X=307 Y=1524 Width=27 Height=50}Hw=1,[307

£ JJ] CCiX=007 Y=1524 Width=27 Height=50}w=1 [30

CHAR{¥=818.Y=1528 Width=17 Height=23}Hw=1,[818

£ JJ] CCiX=813.Y=1528 Width=17 Height=25Hiw=1 [B1!

CHAR{X=762.Y=1529 Width=16,Height=43}Hw=1,[762

£ J] CCiX=752.Y=1529 Width=16 Height=43}Hiw=1 [76:

CHAR{X=734,Y=1529 Width=21Height=28}Hw=1,[734

£ [l CCiX=754.Y=1525 Width=21 Height=28}w=1,[75/ |

<

I | »

=

Label
W ronane

Court

W ocumenT

| [

Wnoise

CHAR

B mace

[ AccenT

Blune

LIVRE
crauste
i6der !

PREMIER
nmes cete vainefuper-
es Jauecvnee
10y 5 Spongia elt v b-
en Latin:& eftoit cete efﬁ
tachée au bout d’vnbafton, comm
o mgnelﬂmﬁedc celuy qu'on me
hour eftre prefenté aus beftes.
le peuple,quidemanda conge d'a
fesaffaires, & la n’alant autre moié
le {e tuer, il {c fourra ce bafton & efpd-
edanslegofier & s'en eftoufa. llzs’el
| 011’1]: lecatze delaine pchu mce,quag
.,, ﬁi it

m
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o= proj30Llaml
File  Project Scenaric  Misc, Operations L1 Operations

-
FindCC:Parent=DOCUMENT New=CC BinarizationBasic Threshold=150
Createlabel: Type=NOISE
Classify: Type=ClassifyBySize Parent=DOCUMENT Child=CC New=NOI.
Delete:Parent=DOCUMENT Child=NOISE, Delete All=True
CreateLabel: Type=CHAR
Classify: Type=ClassifyBySize Parent=DOCUMENT Child=CC, New=CHA
Createlabel Type=IMAGE
Classify: Type=ClassifyBySize Parent=DOCUMENT Child=CC New=IMA
Createlabel Type=ACCENT
Classify: Type=ClassfyBySize Parent=DOCUMENT Child=CHAR New=f
SetFeatures:Parent=DOCUMENT Child=ACCENT Mode={{a=Average/
Insert:Parent=DOCUMENT Childs={CHAR ACCENT }.New=CHAR Fea
Createlabel: Type=LINE
Fusion:Parent=DOCUMENT Childs=CHAR New=LINE.Comparator={0=
Createlabel Type=WORD
Fusion:Parert=LINE Childs=CHAR, New=WORD Comparator={0={{Fals
Intersection:Parent=LINE Childs={WORD.WORD } New=WORD Coeff
Delete:Parent=WORD Child=WORD Delete All=False

LI T +
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TOURS

AGORA

L2 Operations L3 Operations  View

[ e |

CFusion: Phase 3 : Simplification... Fs
CDelete: Delete child WORD. ..
100

200

300

400

500

&00

700

800

Results = 878

CDelete: OE.

CFusion: CKE.

Background thread done.
Background thread started. ..
CIntersect: ChildsEQCC -» NewEOQC...
CInsert: WORD <- { WORD + WORD }
Besults 33

Results 33

CInsert: OKE.

CIntersect: OE.

Background thread done.

CDelete: Delete child WORD...
Results = &%

CDelete: OK. r—

< I G

=8

B. WORD{X=760,Y=332 Width=128 Height=68H{w=5[76

CHAR{X=787.Y=332 Width=28 Height=45Hw=1[7
[ CCiX=787,Y=332 Wikh=28 Height=45Hiw =1
CHAR{X=760,Y=352 Width=23, Height=30}w=1.[7
£ JJ CCiX=760,Y-352 Width=23 Height=30}w=1[
CHAR{X=864,Y=352 Width=24 Height =29} w=1.[¢

CHAR{X=233,Y=353 Width=28, Height =29Hw=1,[¢

- L]l CCiX=833,Y=353 Wickh=28 Height=23Hiw=1[
-] CHAR{X=801,Y-353 Width=28 Height=47}{w=1[¢
£ [ CCiX=B01.Y=353 Widkh=28 Height=47Hw=1
LINE{X=77,Y=846 Wicth=865, Height =76} {w=31 [77 01879
-0 WORD{X=252,Y=265 Width=18, Height=30}w=1,252
=10 CHAR{X=858,Y=866 Width=18 Height=30}{w=1 ¢
[ CCix=858.Y=866 Width=13, Height=30}w=1[
-1 WORD{X=451.Y=858 Width=45, Height=45H{w=1,451
=107 CHAR{X=451Y-858 Width=45 Height=45}{w=1[¢
i JJJ CCix=451,Y-858 Width=45, Height=45}{w=1[

=10 WORD{X=508.Y=871 Widkh=17, Height=30}Hw=1,508
-] CHAR{X=508,Y=871 Width=17 Height=30}w=1[¢

4|

I | +

£ Coix=852.Y=352 Width=24, Height=25Hw=1.[[_

..... B CCIX=RNA Y=R71 Width=17 Heinkt=304w=11 ~

Label

Count

WronaveE
B oocument

cc
Wnoise
CHAR

B mace

[ AccenT

LINE

— i T

et vin mot ob-

it cre. efponge

safton, comme
cluy qu'on me-
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1 F

m
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File Project Scenaric  Misc. Operations L1 Operations

FindCC: Parent DOCUMENT New=CC BinarizationBasic Threshald= 151]
Createlabel: Type=NOISE

Classify: Type=ClassifyBy Size, Parent=DOCUMENT Child=CC New=NOI.
Delete:Parent=DOCUMENT Child=NOISE, Delete All=True
Createlabel: Type=CHAR

Classify: Type=ClassifyBy Size,Parent=DOCUMENT Child=CC New=CH#
Createlabel: Type=IMAGE

Classify: Type=ClassifyBySize, Parent=DOCUMENT Child=CC, New=IMA
Createlabel: Type=ACCENT

Classify: Type=ClassfyBySize, Parent=DOCUMENT Child=CHAR New=f
SetFeatures:Parent=DOCUMENT Child=ACCENT Mode={la=Average!
Insert:Parert=DOCUMENT Childs={CHAR ACCENT } New=CHAR, Fea
Createlabel: Type=LINE
Fusion:Parent=DOCUMENT Childs=CHAR New=LINE Comparator={0=
Createlabel Type=WORD
Fusion:Parent=LINE Childs=CHAR New=WCORD Comparator={0={{Fals
Intersection:Parent=LINE Childs={WORD,WORD.} New=WORD Coeff
Delete:Parert=WORD Child=WORD Delete All=False

Createlabel: Type=BLOCK
Fusion:Parert=DOCUMENT Childs=LINE New=BLOCK Comparator={0

LT 3

L2 Operations

AGORA

L3 Operations ~ View

Chelete: Delete child WORD. ..

Results = &&

CDelete: OK.

CCreatelabel: Create label BLOCE. ..
CCreatelabel: OKE.

Background thread started...

CFusion: Phase 1 : ChildsEOC -> NewEOQC...
CInsert: BLOCE <- { LINE }

Results 3

Results 3
CInsert: OE.

CFusion: Phase 2 : Fusion...
CInsert: BLOCK <- { BLOCE + BLOCK }

(]

Results = 21
Results = 22
Results = 22
CInsert: OH.

CInsert: BLOCE <- { BLOCKE + BLOCK }
CInsert: OE.

CFusion: Phase 3 : Simplification...
CDelete: Delete child BLOCE...
Results = 44

Chelete: CE.

CFusion: OE.

Background thread done.

4| 1 | *

1 |

CHAR{X=280,Y=128 Width=12, Height=31}Hiw:
“. [ CCUX-280.Y-128 Widih=18 Height=31}w
CHAR{X=255,Y=130 Width=22, Height=25}Hiw
I CCiX=255.Y=130Width=22. Height=28}iw
CHAR{X=226,Y=107 Width=41,Height=51Hiw=
I CCiX=226.Y=107 Width=41 Height=51}iw
CHAR{X=214,Y=112 Width=3, Height=47Hiw={
CHAR{X=214,Y=130.Width=2 Height=23}
I CCiX=214.Y=130 Width=8, Height =25}
I ACCENT{X=214,Y=112.Widih=7.Heiaht=
5[] CHAR{X=214 Y=112.Widkh=7 Height=
----- [ CCiX=214.Y=112.Widkh=7 Height:
CHAR{X=188.Y=130 Width=22. Height=30}iws
I CCix=182.Y=130Width=22, Height=30}iw
CHAR{X=172.Y=110Width=11 Height=50}iw=
I CCOlX=172.Y=110Width=11 Height=50}iw
CHAR{X=152.Y=128 Width=15, Height=32}iws
I CCix=152,Y=128 Width=15, Height=32Hiw
CHAR{X=126.Y=128 Width=23, Height=32}iws
----- £ [ CCiX=128.Y=128 Widih=23 Height=22Hw_|

o

1 | [

Label

W ronane

W oocument

Hcc

Woise
CHAR

B imace

[ AccenT

lune

WORD

Count
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ol TextSegmentation m o= g

Label of parent:  DOCUMENT -

Label of CC: cC -

Prefix for new EOC labels: TAT_

Moise Char Word
Mz Width: & Maze Width: a0 Mz ¥ spacing between chars: |
Max Height: 5 Max Height: 40 15
o — Accent Y Spacing Max: "
Max Width: 40 Left RM X Max:  -10 i
Mz Height: 20 Right BM X Min: 10
| e AD Maxx Wicth: 80 ? "
AD Max Height: &0
Line
| |
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A walkthrough around interactive systems

Retro: Typographic analysis

S p e C Ifl C G U I () D:\Dataset\VERVLIET_Conspectus\CESR_56656_0089.jpg
. (Mignonne); 20 44 X1 : L5, L
m Font models creation s hue
. . . 1, Paris, G. Bossozel (Evangelium; Morea
| MOdeI V|Sual|zat|0n rvliet, 2007, no. 47.
m Fonts Measurement and identification
4% HIERONYMVS IN CAe s/
talogo fcriptorum eccle= S
Select a page e 2
MA B AE 1 > |
. . r €X public > Pt I select Frontier
Selection of the frontier (top/bottom for [20], [X], [[[] s eos an exarchniione ceediie =
! 4| 8 rant, cuangchurchn(h {‘«le.x.:n..[{ i
1 H verbil@ compofit.Quod quis pol CJR Consider Line Space 0
height), and display of measured values e o i SNSRI
H . . - hodie in C!fﬂiﬂ‘lf; g!bl'_‘g_‘h!ﬂ: q?an:, © Bottom (in pixel) 443,4000
a me contect.
Estimated Body height designation Piphilus martye Rudioiflime contect
vrbe Syriz ho?uy el;lmine v:ﬁ(urgdx;fclx;: ) Top (in pixel) 0
H HH H H H bend: facultas fuit. In quo ammaduez o =
Possibility to export computed informationin xml dum, g vbicuoque Euangelifa, fueex  gewi :
perfona fua, fiue ex perfona domini fal= Arda [ (in mm) 0
- uatoris,veteris {criptur® teftimoni)s vtz auté g =
| tur, nd (equatur, Septuaginta tranflatord ’;{":,S Top (in pixel)
D:\Dataset\B410186201_LI36\B410186201 U138 0001.JPG m i — :;:)h?urrl"t):g:l ’;. Cézf;;l‘);a‘:;ta:ﬁ%‘ll-ﬁu;‘lg lli T Ogcda Bottom (in pixel) 0
S - o Et,Quoniam Nazareus vocabitur. .Dauid
< [ DARENOM\Ronsardl 118\ TE L 1OF.GPR.png 1m % ::: E Body Height Estimation 3
— dicit d lete.7 ;
Trpe Aohabet:  Famiy Subtamiy Sodyheight Tickness - - - —m dml__'}:;n qti%d_egx_'-lfﬂmme;‘e#m_ = T?;?;; [fm _M;r:o;::nf:)_
o Tt | [bun | [fomn | [emen ] [pet & iuftum,fed quod ego vobis impero, & aite 5]
e : J ambul‘llt in omni via quia‘ €go mandaut e O [l -NotDefined-
[ | €Y 3 ‘ ey S — ' '
| g‘ | . Bibliographical references: | Vervlet-Conspec : ‘. Small Cap
‘ ‘ <<| | Unicode 002 < Sommts >> U
| | ) A L H ! o U-0026 @ ‘ Reset |I| Export 4 ‘I
= —— P & : L
e -:,.? : - SMT :Mgm Thicness oo S o <2xml version="1.0" encoding="utf-16"2>
[fot o] [tem ) [Romsn | [emon ]| [pest = = <I--RETRO Model file-—>
<Model>
Bibkographicalrefrences SmalCap = <Metadata>
o —— 1 st <Book Author="Title=""Place="'PrinferOrPublisher="" Date=" Format=""/>

<Copy Library="" CallNumber="' Digitalization="" Copyright="" CataloguerName="" />
</Metadata>
<Transcription Character="' Unicode="" />
<Image Filename="'Folder="" Page="' Resolution=""/>
<Thumbnail Name="" Width="" Height="' PositionX="' PositionY="" />
<Typography IsSmallCap="" Type="" Alphabet=""Family="" SubFamily="" BodyHeight="'
Thickness="" />
<Description References=" Engraver="'Comments="" />
</Model>

| Transcription B <?2xml version="1.0" encoding="utf-16"2>
<!--RETRO Body Height file——>
<BodyHeight>
<Filename Path="D:\Dataset\VERVLIET Conspectus\CESR_56656_0089.jpg"
<Typography FrenchName="Mignonne" FrenchCode="MI" EnglishName="Minio:
= <[20] Value="44,37" />
= <[x] Value="0" />
j[ <[:] vValue="0" />
</Typography>
</BodyHeight>

Engraver

Output Directory Create Mode! |

&l RATAITNAIRA
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A walkthrough around interactive systems

Retro: Typographic analysis

m Data generation
Which formats (XML + binary, color images)
Which meta-data for characters, glyphs, patterns (unicode, ...)
m Training data generation
Which fonts ? Which models ? How many ?
Clean ? Degraded ?
Early modern font classification
Estheatic study of fonts
Font Base Batyr du CESR

Available data on Paradiit web site
The 'Gering' Pica-Roman [R80]
Cicéro (1478) (cf. [Vervliet2010] N°55)
Garamont's Great Primer Roman [R118]
Gros-romain (1549) (cf. [Vervliet2010] N°119)

Vérard Gothic Batarde G.reat Primer Roman R ‘p B’ q3 q, BZ
S ceeBxe aed)f L




" L
A walkthrough around interactive systems
Retro: Assisted Transcription

EoC Clustering = Assisted transcription / indexing

m Feature selection =
71 Pixels (NdG ? B&W ?) '
1 Visual Features KT
m Comparison algorithms and metrics
1 Millions of matching
1 Cluster representatives
m Time complexity —
11 books = several days = distribution

1 M. de files & Mass of data ST —
‘‘‘‘‘‘‘‘ ,; inceptos i
ﬂ & ﬁ & ﬂ: = S phare
= A(ARET eeeee P vopat
& TR Ve EEXEEE uscipit j't
...... aaaaal| < eee H "
_« |I[>1] en| | L1 _» | _« | 112012




These tools are still to improve...
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Extraction & Clustering of EoC

Montaigne - 1557
119 pages, 3260 blocs de texte centraux

125 744 composantes connexes (pseudo
caracteres)

29 943 clusters

25 classes = 25% du texte
136 classes = 50%

1500 classes = 70%

20 000 classes = 90%

79% des classes comportent un
seul élement

Classe la plus grosse = 3%

1% des formes sont mal classées

Omnem crede dsem tibs ddux{ﬂ}ﬁpn-f
U ~

Grata ﬁcperumict qua 700 ﬂercﬁtm

Ileftincertain ou la mortnousatten
dejattendons la par tout. La premeds
tation de la mort eft premeditation
de la liberté . Qui a apris a mouririla
defapris a feruir. Le fcauoir mousis
nous afranchit de toute fubieGion&
contrainte. Paulus Amiliusrefpondit
aceluy que ce miferable roy de Ma-

cedoing

62
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Extraction & Clustering of EoC

Vésale - Latin - 1543
150 pages avec notes e

n marges

m 1.062.081 composantes connexes

(pseudo caracteres)

40.000 classes (clusters)
57% des classes comportent un seul

elément

m 90% des classes comportent moins

de 10 occurrences

m Les ignorer durant la transcription
correspond a un caracteres
manquants sur 14 = intolérable !!!

braflieres c@i

troux de
uzieme &

Pourquoi ?

o Bruits, dégradations
Caracteres connectés
Caracteres cassés

o O O

DE HVMANI CORPORIS FABRICA LIBER IJ 43

diftinguente,aliacducitur futura, obliqué deorfuminter caninum & inciforium canino proxi
mum delata, quae cumilla communis efficitur, que in palati extremo fuxta inciforios dentes
tranfuerfim in illis animalibus fertur, Hac futuracitraomnem cartilaginis interuentum adeo
infignis eft, ut quartum Ame enumeratum maxillze os,canes induo diuifum common(irent.
Veramnonarbitrandum eft futuram hanc,inter dentium pracfipiolain canibus aut fimfjs du-
&am,a fuperciliorum medio deorfum continuo progreflu (8 [i Galenusita docear) ferri,fed
utiiam admonuimus, exmedio feré du@u illius futura incipit, qua externum nafi offiumla

tus terminat, Quod ubiin cane fimia ueinfpexeris, accurate expendito,quam impoffibile fit,
hancfuturam porrigiinter dentes hominis, maxillamadepti breuiffimam,& dentibus caninis
prorius exiguis donati.Infuper animaduertito, quid inlibris de Partium ufu Galenus fibiuo-
luerit,quum duodecim fuperioris maxille offa efle obiter {cripfic:uti & Introductori feu Me-
diciautor,duodecim tantum maxille offa, ¢ Vetert indubié placito, enumerat:aut quum Gac: Titro oid:
fenushacofla prolixius cmemorans, notem tantit recenfet, nullum os priuatim inciforijs cimo.
dentibus tribuit,in o etiam numero cunciforme os haud complectens.

DE Mo X T Lo FNCFEER TOR T,
Capue X

VTRARVMQVE DECIMI CAPITIS FIGVRARVM, ET
earundem charaGerum Index.

P RIO R [feudextrabuius capitisfigura, inferiorem maxillam und cum dentibus an
: - - e i . 2N SR ULY RN BN BRI
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Try Agora and Retro (Practical works) >
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http:/ /rfai.li.univ-tours.fr/PagesPerso/jyramel/fr/cours_PEEN.html

Project web site =
https://sites.google.com/site/paradiitproject/

/ [Z] PaRADIT Project

€«>3Cn B https //sites. google com/site/ palaclntomject/
% Applications (] Mes Favoris ! Orange - SMS/MMS [ Importto Mendeley  fre Zimbra Free £ ENT Login % ODM RFAI » D Autres favoris

Google mAVTT i ‘

Project Definition i Home

=
—

° m%wﬂa. Qe .

Project Managerge U Les Bibliotheques Virtuell: % Y §
Project Members : =
Proj'ectu e . 3 € - C f [ wwwbvhuniv-tours.fr e =
R : o x iE1 applications ] Mes Favoris B Orange - SMS/ MMS [ Importto Mendeley  fu Zimbra Free  €) ENT Login ¥ ODMPRFAL » [ Autres favoris
esul T -

i e =
. AN DRFAF VERRA
Press T OO BNE B A A
Files ..< VXBLLEENS S, : HVMANI 1
Contact RIS PRBRICA DIBER PRIMWUS, (IS LY
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is a project initiated and sponsored by 2 successive
Google DH awards.
. . . Présentation
It aims to turn ancient books, especially from the
Renaissance, into accessible digital libraries. Le programme des «Bibliothéques Virtuelles H istes»

Actualités

® BaTyR : Mise en ligne de |a Base de Tvpoaraphie de la

e A A o e diffuse des documents patrimoniaux et poursuit des
b T LI == alyse 4 Imeges recherches associant des compétences en sciences humaines
Read more .. et en informatigue. Il agrége plusieurs types de decuments

numeriques
»1 ‘ R B I I ® Une sélection de fac-similés d'ouvrages de la Renaissance

numérisés en Région Centre et dans les établissements
partenaires

Renaissance [21 janvier 2015]

® ReNom : Naviguez dans le Cinguiesme Livie [21 janvier 2015]

® Rencontre autour de « Rabelais
RABELAIS EST assassiné » 17h, CESR, Tours [14
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