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i Objectifs du projet

= Aider les historiens dans leurs recherches de
documents

= Indexation du contenu des documents

= Recherche par le contenu



i Comment ?

= Segmenter / Décrire les images

= Utiliser cette base de connaissance pour
enrichir la base d'images



Les lettrines — des images

i particuliéres

o Lettres décorées
« Du XVeme et XVIieme siecle

 En début de pages ou de
paragraphes

» Utilisées par les historiens pour
retracer I'histoire

 Images de traits a l'origine
binaires

=9 s Anciens,

R\ SA efcoutez ceci,




Les lettrines — des images
i complexes

= Pas de structure apparente
= Mélange de composantes simples
= Dégradations dues au papier, a la humérisation

= Tres riches en information



i Les lettrines




‘L Annotation des historiens

= Lettrine : superposition de
trois couches o
= Cadre
= Fond
= Motif

= Lettre :
= L'Identification de la lettre
= L'Alphabet de la lettre
= La Couleur de la lettre
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Base de donnees de lettrines

= 4288 lettrines annotées et stockées dans des fichiers xml :

<GTItemxmlns:xsi="http://www.w3.0org/2001/XMLSchema-
instance"xmlns:xsd="http://www.w3.org/2001/XMLSchema">

<Fond>Hachuré</Fond>
<Motif>Figuratif</Motif>
<Alphabet>Latin</Alphabet>
<Lettre>C</Lettre>
<CouleurLettre>Blanc</CouleurLettre>
<Police>Romain</Police>
<Cadre>?2 filets</Cadre>

</GTIltem>
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Ontologie du domaine de

i lettrine

= Les concepts et propriétes

= Peuplement d’ontologie

= Les requétes
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ntologie du domaine de

‘-L lettrines
— Les concepts et propriétés
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* Les propriétés principales
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Editeurs d'ontologie

http://protege.stanford.edu/plugins/owl/

dlettrinesallfile Protége 3.4.4  (file:

La_Rochelle'source-code’lettrinedata’, output'lettrinesallFile.pprj, OWL / RDF Files)

=101 x|

Callsbaration

Reasoning  Coce

<J

Tools Wincioy Hela

< =

<€pmtégé
f & MetacstarlettrineProteged .owl) . OWvilClasses | BB Properties r‘ Indiviciuals r Forms |

CLASS BROWSER INSTAHCE BROWSER IHDIVIDUAL 2 ‘ettrineProteged:L ettre_4022_005_2.jpg.xml (instance of lettrine.. + — F T

For Project: @ leftrinesAIFile lettrineProtecged:Lettre Py semanticweb orgfontologies 201 DiettrineProteged owl¥Lettre _4022_005_2 jog xml
Class Hierarchy 54 || Asserted |[[interred nefroteged:Letire || owlNamedindividual
owkThing 152) Asserted Instances - & . » [z [0 [ Annotations
B O Lettrinelmage: Centroid @ IettrineProtesed:Lettre_4021_003
> Lettrinelmage: ColarReterencaSystem @ letirineProteged:Letire_d031_gpé Property | Walue | Lang |
b B Lettrinelmage:image (45) N - - =3 rafs:comment £
‘ lettrineProteced: Lettre_4022_003_2 jpg . xml
> Lettrinelmage:imageReferenceSystem (43) lettrineProteged:Letire_4022_005_2 jpg.xmi
P (0 Leftrinelmage:MeasurementLinit @ ettrineProteged:Letire_47294_0003 _img_17 jog
B Leftrinelmage: RegionZet (45) @ IettrineProteged:Lettre_47294_0009_img_01 jog
b @ Letirinelmage: SurFace @ lettrineProtesed:Lettre_47204_0270_imyg_01 jo
> Fotened: Alphabet (1) @ lettrineProteged:Lettre_4729¢_0316_ima_02.jpg. =
rineProteged: Cadre (1) @ IsttrineProteged: Lettrs_47294_0340_img_02 jro
lettrineProteged: CouleurLettre (11 @ IstirineProteged:Lettre_47294_0369_img_06,jpg. lettrineProteged:has & ﬁ L lettrineProtege:has & Q}; t
b @ lettrineProteged:Fond (1) @ IettrineProteged:Lettre_47294_0573 _img_0 jog ‘0leﬂrlneprmegﬂAlphabeiLavm | @ IctirineProteges: PaliceRomeint
) lettrineProteged dertificationLettre (30) @ IetirineProtened:Lettre_47204_0400_im_D2 o
b lettrineProteged mage (4755 @ lettrineProtesed:Lettre_47204_0424_imyg_01 oo lettrincProtegedhas ¢ . @,
@ lettrineProteged Lettre (475%) @ IettrineProteged:Lettre_d7284_0429_imy_0G joo "IeﬂrineProtege4:CouleurLeﬂreBlal |
@ lettrineFroteged:Lettrine (4265 @ IsttrineProteged: Lettrs_47294_0440_img_01 o
> @ lettrineProtegsd:Motit (1) @ IstirineProteged:Lettre_47294_0444_img_01 jpg. lettrineProtegedhas ® €
@ lettrineProteged:Police (18] @ IettrineProteged:Letire_47294_0525_img_01 jog " ettrineProteged:C |
@ 0wl AlDispinClesses (4) @ lettrineProteged:Lettre_47204_0533 _imyg_02 jog
@ 0wl Nemedindividual (14091) @ lettrineProtesed:Lettre_47204_0SST_imy_01 oo
protege Externalfesource (1) @ IettrineProteged:Lettre_47284_0605_img_01 jro
‘ lettrineProteged: Lettre _47294_0613_ima_01 jpg.;
‘ lettrineProteged: Lettre_47294_0536_ima_01 jpg.;
@ lettrineProteged-Lettre_a7254 0635 _ima_01 jog
‘ lettrineProteged:Lettre_ 47294 0642 img_01 jog.s |
|
Asserted Types
) lettrineProteged: Lettre
ol Mamecincdivichual
[ ® & B 3 @
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Peuplement d'ontologie du

* domaine

Base de données
de lettrines

Requét I
Datalmporter
(java, jena...) ©
I OWL |
Modele
meétier

Ontologie du domaine
(4288 individus de lettrines)
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* Requétes (SPARQL)

OWL / RDF Files)

File

O & ¢ B E faed 9D

Ecit FProject CWL Reasoning Cods  Tools  Windowe  Collaboration

<1 =

[ @ MetadstadlettrineProteged owly | | OvilClasses | B Properties | @ Incividuals | = Forms |

CLASS BROWSER HST.

For Project: @ lettrinesFile For Clas:

Class Hierarchy | mssertea | inferred

HDIVIDUAL E|

For Individual:

SELECT ?lettre ?lettrine WWHERE {
Tlettre lettrineProteged:has Alphabet lettrineProteged: Alphabet
Tlettre lettrineProteged: hasPolice lettrinePrateged: PoliceRomai
Tlettre lettrineProteged:hasCouleur lettrineProteged: Couleurls
Tlettre lettrineProteged: hasidentification lettrinePrateged v
Tlettrine lettrineProteged: hasl etire 7letire

Flettrine lettrineProteged: haskiotit lettrineProtege 4: MotitFigursl
Flettrine lettrineProteged: hasFond lettrineProteges: FondHach
Flettrine lettrineProteged: hasCadre lettrineProteges: CadreUnF|
H

Execute Giue|

CRREURIE) G2 = | asserted Instances - ¥ X <&
[ Lettrinelmage: Centraid PpE————rry =
» Lettrinelmages: CalarReferenceSy stem @ lctirineProtegsd: Alphaket]

» O Letirinelmage: Image (997 55 @ IettrineFroteged: AlphabetGrect
» Lettrinelmags: ImageReferenceSystem (290 @ lctirineProteged: AlphaketHebreul
L Lettrinelmage: Messuremsntlinit | || 1ettrineProteged: Alphakbetl_atind
» Lettrinelmags: RegionSet (23) @ lctirineProteged B
. Lettrinelmage: SurFace @ IttrineFroteged:c
D lettrineProteasd: Alphaket 017 @ lctirineProteges: Cadre
b lettrineProteged: Cadre (1) | || 1ettrineProteged: CadraAucunFilet1 =1
» lettrinePrateged: CouleurLettre (1) -
~| &8
[-] ea @&s [-] & B &
-—
Query el &5l | Resuns
lettre

@ IetirineProteged: Letire_collpriv_rc_01a_01 24 _|ettrine_02 jpg.=mi
@ lstirineProteged: Letire_collpriv_rc_01a_0025_lsttrine_02 jpg.xml

lettrine

Tme_collpriv_rc_01 a_01 24 _lettrine_0Z2 Jpg smil
sttrine_collpriv_rc_01 a_0025_lettrine_02 jpo siml
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* Requétes (SPARQL)

Protégé 3.4.4 — =1 =]

Ediit Project oL Eeazoning Code Tools Wwincon Collaboration Help

<1 = <§protégé

= = [T e R
| @ mMetaciatagiettrinePrateged.owl | | CwuLClasses | B Properties | @ noividuals | = Forms |
CLASS BROWSER TAHCE BROWSER K WIDUAL EDITOR
For Project: @ lettrinesFile For Class ol Thing For Individual: >
Class Hierarchy [ Asserted | Inferrec
SRS (=2 |=] | Asserted Instances - ¥ e X <&
- Lettrinelmage: Certroid PgET—————y =
[ Lettrinelmags: ColorReferenc eSystem @ IctirineProteged: Alphabet1 (=)
b O Lettrineimage:imags (95 2 @ IcttrineProteged: SAlphabetGrect
»- Lettrinelmage: ImageReterencesy stem (99) @ IcttrineProteged: alphabetHebreun
- Lettrinelmage: Meas uremeantLInit — || #» iettrineProteges: AlphabetLatind
> Lettrinelmage: Regionset (99 @ IctirineProteged B
> Lettrinelimages: SurFace @ IctirineProteged:C
» ) IsttrineProtege: Alphabet (1) @ IcttrineProteges: Cadret
> @ istirineProteged:Cadre (1) @ IcttrinePratege: Cadre AucunFilet! =
D lettrineProtegesd: CouleurLettre (17 [~1
~| 68
| [-] = o8 = & B %
-
Queny eE ] |Resuns
SELECT Zlettre Tlettrine WHERE { lettre lettrine
Flettre lettrineProteged: hasAlphaket lettrine Proteged: Alphaketlstind @ IsttrineProteged: Lettre_b372615206_ap_01_0039_lettrine_01 jp,, IettrineProteged: Lettrine_b37261 5206_ap_01_0039_lettrine_01 .| =
Tlettre IettrineProteged:hasPolice lettrineProtege4: PoliceRomaint - l=ttrinePrateged:Lettre_b 372615206 _ap_01 _00S0_lettrine_01 ji . 4 lsttrineProtege4: Lettrine_b37 261 S206_sp_01 _00S0_|ettrine_01 |,
Flettre lettrineProteged:hasCouleur lettrineProteged: CauleurLettrehloirt @ IettrineProteaed: Lettre_lmp_kh3549_01 20_lettrine _02 jpg sl @ lettrineProteas 4 Lettrine_omp_k3S49_01 20_lettrine_02 jpg saml
Flettrine lettrineProtegedhaslettire Plettre . @ lettrineProteged:Letire_bmaz_35205_0523_letirine_04 jpg zml 4 IctirineProtege4: Letirine_bmaz_35295_0523_lettrine_04 jog xml
Zlettrine |sttrineProteged:hasCadre lsttrineProtege: CadreDeusxFilets1 @ IsttrineProteged:Lettre_cesr_43483_27 _lettrine_01 jpg sml 4 IsttrineProtege 4 Lettrine_cesr_454583_27_lettrine_01 jpg sml
¥ - lettrineProteged: Lettre_bblois_li1 _00435_lettrine_0D1 jog xmil 4 lettrineProteged: Lettrine_bblois_li1 _00435_lettrine_01 jpa xmil
@ IstirineProteged:Lettre_b 37261 5206_ap_01 _0124_lettrine_01 ji . 4 lettrineProtege4:Lettrine_b 37261 5206_sp_01 _01 24 _lsttrine_01 j
@ lettrineProteced: Lettre_h372615206_ap_01 _0139_lettrine_01 jo.. 4 lettrineProteged: Lettrine 37261 5206_ap_01 _01 39_lettrine_01 j
@ lettrineProteged:Lettre_b372615206_ap_01_0321_lettrine_02 jm,.. 4 lettrineProtege 4 Lettrine_b37261 5206_ap_01_0321_lettrine_02 ).,
4 lettrineProteged:Lettre_bmp_b3548_02035_lettrine_01 jpg xml 4 lettrineProtege4: Lettrine_bmp_h3849_02035_lettrine_01 jpg.x<ml
- lsttrineProteged:Lettre_cesr_S195_0009_lettrine _01 jpg.xml 4 lettrineProteged: Lettrine _cesr_S195_0009_lsttrine_01 g x<ml
@ lettrineProteged: Lettre_cesr_43453_35_lettrine_0 jpo xml W lettrineProtene 4:Lettrine_cesr_43483_35_lettrine_01 jpg.xml
4 lettrineProteged:Lettre_bmp_b3849_0591_lettrine_01 jpg anl 4 lettrineProtege4:Lettrine_bmp_h3849_0591 _lettrine_01 jpg saml
4 lettrineProteged:Lettre_bblois_li1 _0042_lettrine_D1 jpg xml 4 lettrineProtege4: Lettrine_bblois_li1_0042_lettrine_01 jpog <ml
@ lettrineProteged: Lettre_b37 261 5206_ap_01 _0167_lettrine_01 jo.. @ lettrineProteged: Lettrine_h37 261 5206_ap_01_01 67 _lettrine_01 |
@ IettrineProteged:Lettre_cesr_g1 27 _0094_illustration_01 jposaml @ lettrineProteged: Lettrine_cesr_5127 _0094 _illustrstion_01 jpg sml
@ lettrineProteced Letire_cesr_43453_02_lettrine_01 jpo sxml @ lettrineProtene 4:Lettrine_cesr_434583_02_lettrine_01 jpg.xml
4 lettrineProteged:Lettre_b372615206_ap_01_0182_lettrine_01 jo... 49 lettrineProtege 4 Lettrine_b37261 5206_ap_01_0182_lettrine_01,j,..| |
4 lettrineProteged:Lettre_bmp_b3548_0585_lettrine_02 jpg xml 4 lettrineProtege4: Lettrine_bmp_h3849_0555_lettrine_02 jpg.x<ml

@ IettrineProteged:Lettre_h37 261 S206_ap_01 _0494_lsttrine_01 jo.. @ lettrineProteged: Lettrine_h37 261 S206_sp_01_0444_lsttrine_01 |




‘L Requétes (SPARQL)

Eile Edit Project OWlL Reasoning Code  Tools  Window  Collaboration  Help

Oe=H -+ B @

e R

<1 =

| @ MetedetagetirineProteged o) | Ol Classes | B Properics | 4 Individusls |
STAHCE BROWSER

CLASS BROWSER

Forms |

UAL EDITO

Tlettre lettrineProtened: hasCouleur lettrineProteqed4: Couleurl =
i

“lettre lettrineProtege4: hasldentification lettrineProteged. 2,
T

(R [l

i

Tlettre lettrineProtened: hasldertification letrineProteged: B

¥
“lettrine lettrineProteged hasLettre Ylettre .
T

For Project: @ lettrinesFile For Class: | owl:Thing For Individual:
Y | msserted | Inferred
EREUGINE (=2 =l | aAsserted Instances - & ® X <&
> Lettrinelmage: Centroid P E—— =
> Lettrinelmage: ColorReferenceSystem @ IctirineProteges: alphaket! = |
> Lettrinelmage:image (99) @ IettrineProteged: AlphabetGrect |
> Lettrinelmage:imageReferenceSystem (99) & cttrinePr otegea: AlphabetHebrou
- Lettrinelmage: bea surementlinit | || tettrineProteged: AlphabetLatin
> Lettrinelmage: RegionSet (557 & ctirinerrote e 5
> Lettrinelmage: SurFace & ctirinerroteged c
p D IettrineProteged: Alphabet (17 @ IstirineProteged: Cadrel
> @ lettrineProteges: Cadre (1) || || 1ettrinepr ateged: CadresucunFilet I~
» ! lettrineProteged: CouleurLettre (1) -
R ~| 88
[~] 22 &8 [-] i = &

r—

Queny =l Bl |resuns

SELECT ?lettre 7lettrine WHERE { Iettre lettrine

4 letirineProtege:Lettre_bmaz_35295_0096_lettrine_01 jpg xml

4 IstirineProteged: Lettre_b410186201 _iS536_0134_lettrine_01 jpo.xml
@ lettrineProtegss:Lettre_bmp_d12831 _0195_ilustration_01 jpo siml
4 lettrineProtege4:Lettre_cesr_S11_00S_lettrine_02 jog.xm

4 I=ttrineProteged: Lettre_ba 10186201 _i536_0513_lettrine_01 jpo.x<ml
@ lettrineProteges: Lettre_b4 10156201 _IS36_0476_lettrins_01 jpg xrml
4 lettrineProtege:Lettre_cesr_4547_0243_lettrine_01 jpg xm

4 lettrineProteges:Lettre_cesr_10235_0229_lsttrine_01 jpa.xml

@ lettrineProteged:Lettre_cesr_10235_0076_lettrine_01 jpg.xml

4 lettrineProtege: Lettre_b361942102_xvig1 285_0356_lettrine _01 jpg.ml

@ lettrineProteges: Lettre_bmi_107660_0485_fleuron_01 jiog sml

@ lettrineProteges:Lettre_cesr_15102_031 6_lettrine_02 jpg.xml

@ lettrineProtege: Lettre_ba101 86201 _iS36_0449_lettrine_02 jog.xml
4 lettrineProtegesd:Lettre_cesr_12646_082_ilustration_01 jpg sl

@ lettrineProtege4:Lettre_bblois_li1 _0042_lettrine_01 jpg s<ml

4 letirineProtegesd:Lettre_cesr_10238_0346_lettrine_01 jog.scml

@ lettrineProteges: Lettre_b4 10186201 _IS36_0432_lettrins_01 jpg xrml
4 lettrineProtege4:Lettre_cesr_10235_041 5_lettrine_01 jpg.xml

4 IetirineProteged: Lettre_cesr_15102_0329_lettrine_02 jpg sxml

@ lettrineProtegesd: Lettre_b4 10186201 _IS36_0381 _lettrins_01 jpg xrml

/ 4 letirineProteged: Lettrine_bmaz_35295_0096_lettrine_01 jpo.xml

4 letirineProteges: Lettrine_b41 0186201 _i536_0134_lettrine_01 jpo.sxml
W lettrineProteges: Lettrine_bmp_d12931_0195_illustration_01 jpg.seml
4 lettrineProtege4: Lettrine_cesr_811_005_lettrine_02 jpg.xml

A lettrineProteges: Lettrine_ba1 0186201 _iS36_0513_lsttrine_01 jpo.sxml
W lettrineProtegss: Lettrine_bd1 0186201 _iS36_0476_lsttrine_01 jpo.sml

A lettrineProtegss: Lettrine_cesr_10235_0229_lettrins_01 jpg sml
W lettrineProteges: Lettrine _cesr_1 0238_0075_lettrine_01 jpg sml

A lettrineProteges: Lettrine_bS619421 02 _xvig] 285_0356_lettrine_01 jpg.xml

A lettrineProteges: Lettrine_bml_107660_0458_flsuron_01 jpg sl

@ letirineProteges: Lettrine_cesr_15102_0316_lettrine_02 jpg xmi

A lettrineProtege4: Lettrine_b41 0156201 _iS36_0449_lettrine_02 jpo.xml
A lettrineProteges: Lettrine_cesr_1 2646_052_illustration_01 jpg x<mil

@ lettrineProteges: Lettrine_bhlois_li1 _0042_lettrine_01 jog <mi

4 letirineProteged: Lettrine_cesr_10235_0346_lettrine_01 jog sl

A lettrineProteges: Lettrine_bd1 0156201 _iS36_0432_lsttrine_01 jpo.sxml
4 lettrineProtege4: Lettrine_cesr_10235_0415_lettrine_01 jpg xml

4 lettrineProteges: Lettrine_cesr_15102_0329_lettrine_02 jog scml

A lettrineProteges: Lettrine_bd1 0156201 _iS36_0391 _lsttrine_01 jpo.sxml
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i Décomposition des images

= Décomposer les images pour simplifier
= Extraction des zones d’intéréts

= Description des zones
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i Extraction des zones

Couche Formes
De Meyer

*Sélection sur la taille

22



i Régions extraites de lettrines

i"}é

M U ~
e s X
~

(WS

>
\?{'

V.. O (S

La plus grande région au centre est souvent la lettre
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i Description des formes

= Pour chaque forme :
= Coordonnées du centre de gravitée
= Alre
= Excentricité
= Niveau de gris moyen
= Ecart-type du niveau de gris
= Nombre d’Euler
= 3 premiers moments de Hu
= Caractéristiques de partitions (cf ci-apres) .4



i Caractéristi

iques de partitions

= Découpage de I'image en 9 zones

= 9 booléens (présence ou absence)

Zone 2

IE—> Zone 3

Zone 1
Zone 4 I ) i
Zone 7/

Zone 8

Etape répétée 4 fois :

Zone 6 Modificatior) qle la taille
des régions

I——> Zone 9
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‘L Exemple de fichier signature
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‘L Les composants spatiaux

L «
‘ PPPPP cIe ‘ ‘Genmetryﬁ lec ‘
_ 1 |
(’ \'( ‘ \\ _\’(, ’; )) —1+" Linestring F‘olg;gon MultiSurface MultiCurve MuitiPoint
XTPPiY X NTPPiY ~ L - L
1+ 0 ?
: : = Composants spatiaux
. —la_léglcg_gons spatiales Open GIS Consortium, Inc.

OpenGIS Simple Features

.]Spjec/ﬁcation For SQL Revison
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i Modéle hiérarchie de concepts

= Deux concepts zone
extraite et partition
d’'image sont les entités o

.‘_.j.D:MEESUfEI‘I‘IEI‘ItUI‘Iit...!"

principales pour la T
caractérisation spatiale de la / osnomammmersyen
repartition des zones V=
extraites d’'une image / Comegansat)

= Profiter du raisonnement .;,'nw.fh.ng = ,c..;gep -
spatial lié a 'ontologie 7}}< —  (iOimageParition )
spatiale : ces deux concepts AN\ Goswraee 57—

__i.j.D:Heginn E'

sont considérés comme les
sous-concepts du concept
SurFace T (Gocentaid ¥
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* Les propriétés principales

asPartition
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Hierarchie de concepts et les
proprietés

./j,g:MeasuvementUljfib

¢ jO CololRefuonceSystom »

C 10 ReglonSet 5
/ ]EasReglonSet

(o &/ hasPartition

( owl: Thmg X 10 Image )'
—— &5 = \__-A-——-_\\
O'lmagerition/‘

( j.0:
— B iz
\;0 SufFace 1 RCC-8
e Q\w/"" S

-f\’j:.bzlmageRefelenceSyﬁer‘r_}:‘b

[ j.0:Centroid P
\\’,_ ',//
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* Peuplement d’ontologie

RegionDatalmporter
{java, jena...)

Modele spatial ontologie spatiale des régions

Base de donnees
Les régions en fichier txt
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ttrinesRegion|

File Edit Project AW Reasoning  Code
O = £ [ R

Tools

windowe

Collaboration

<1 =

* Ontologie spatiale de régions

CLASS BROVSER

For Project: @ lettrinesRegionFile

Class Hierarchy

ool Thing

» O jO:Centroic

A j DColorReferenceSystem
jDimage (151

» @ jDimageReferenceSystem (45)
» @ j O:MeasurementUnit

b ) j0ORegionSet 457

.0 SurFace

@ joimagePartition (4051
b 0 j0Region (2329

@ ool Namedindividual (10047

[+] 2o @8

HS TAHCE BROWSER

For Class: ) j.0:Region
Asserted | Inferred

Asserted Instances

@ .Oiregion_10_124_314
@ j.Oregion_10_169_220
[ jOregion_10_217_214
@ .Diregion_10_233_223
@ | Diregion_10_293_204
@ j Oregion_10_365_257
@ j.Dregion_11_121_328
@ i Diregion_11_169_239
@ jOregion_11_212_148
@ jOregion_11_215_213
[ j.Diregion_11_292_218
@ .Oiregion_11_366_274
@ jOrregion_12_106_145
[ j.Oregion_12_121_324
173_238
Gion_12_194_181
joregion_12_227_212
@ | D:region_12_369_286
@ .Diregion_13_115_69
@ jOrregion_13_120_&1
' | .Oregion_13_55_115
@ .Diregion_13_81_107
| Dregion_14_110_85
@ jregion_14_77_sS

<

el |

Asserted Types

Y

0 j.0:Region
ool Mamedingivicial

[ iO:Redion | owkMamedindividual

[F % @[55  [F

Froperty |

Walle

3 otz comment

j.:hasaire £ 2| jehashuz £ 2 jeisLentre
2743 | | 1 6698 |
i.0zhasExcentricite £ 2% jmhashuz & 2=
[ oasz| | 014962
i.0:hasGreyMean £ FE  jehasEuler £ =k 3 ohascCentroid
7.04757 | “alue | Tyee @ §.0.Michaclv 1 Letl
1o flost
£ 2R
102698
£ jisCentre P
245111 |

<

<

o]

& B o &

33



corres

nt
ies

34



Mise en correspondance des
i deux ontologies

s Constructeur OWL
« owl :equivalentClass »

= Tous les individus de la classe
Lettrinelmage:Image sont des individus de
la classe letrineProtege4:Image et vice-
versa

s Constructeur OWL « owl :sameAs »

= Pour mettre en correspondant deux
individus pareils de deux equivalentClass

35



Mise en correspondance des
deux ontologies

Datalmporter
(java, jena...)

Base de connaissances
du domaine

Base de données

Nouvelle base de
connaissance

RegionDatalmporter
{java, jena...}

Modele spatial

Base de connaissances

Base de données s .
des régions
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SWRL

JESS

Moteur d’inféerence JESS

Iel:l:rinesMIIFiIe Protége 3.4.4 (fil a_Rochelle.source-cod ineh, - - |EI|§|

Fil=  Edit Project OWL Ressoning Code  Tools Windoww  Collaboration Help

NDel + B0 wmad <O B ﬁpmrégé

r & MetadstarlettrineProteged owl) r. Ol Classes r- Properties r" Individuals r = Forms |/_. SMWEL Rules |

SWRL Rules B

Ensblec | Matne | Expreszion

filesDuLa_Roche.. . Lettrinelmage:Region(7x) ~ Lettrinelmage:hasGreySTDI T, Tv) A swrlkclessThan( ™y, 1258) — lettrineProteged:hasCouleur(7x, le...
file:DnLa_Roche... Lettrinelmage: Region( ?=) ~ Lettrinelmage:imagePartition?y) ~ j1:hasTangentialProperPart(?y, Tx)1 ~ Lettrinelmage:izCentre( Ty, ...
file:.fD:.ﬂ_a_Roc:he___- Lettrinelmage: RegionSet(?rs) ~ Lettrineimage: hasRedion(7rs, ?x) ~ Lettrinelmadge: Redion Y1) ~ LettrinelmageisCentrel 7, true’...
)‘Roche.”. lettrinePrateged: Lettrine( 711 A lettrineProteasd:hasLettre(?l, ¥it) A lettrineProteced: hasldentification i, 7il) ~ lettrineProteced:has...

OO0O&

r_. SWRLJes=Tak |/_. Rules I/_. Classes |/_. Individualz I/_. Axioms |/_. Inferred Axioms

SWREL rule and relevant OWL knowledge successtully converted to Jess knowledge.
mber of SVWEL rules exported to Jess: 1
clas=ses exported to Jess: 10
Mumber of L] : = exported to Jess: 4597

Loak at the "Jess Rules" tab for the Jess rules.
Look at the "Imported Jess Classes" tab for the Jess class definiti -

—  the Jess propetty assertio
individual assetion

A\J
|| WYL+ SR -=Jess || | Run Jess | ‘




i Nouvelles propriétés

= IsCentre : Pour indiquer gu’une SurFace
est au centre ou au bord d'image.

= IsLettre : Pour indiguer gu’une Region
décrit une lettre ou non.

= describe : Pour indiquer qu’est ce
qu’une région décrit. Une région peut
étre une lettre, un cadre, un élément
figuratif (personnage)...
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* Définition des régles

= IsCentreRegion

LettrineImage:Region (?x) A

LettrineImage: ImagePartition (?y) A

J.l:hasTangentialProperPart (?y, ?x

LettrineImage:1sCentre (?y, true) -

LettrineImage:1sCentre (?x, true)

40



Définition des regles

= RegionOnBord
LettrineImage:Region (?x) A
LettrineImage:ImagePartition (?2y) A
Jj.l:partiallyOverlaps(?y, ?x) A

LettrineImage:1sCentre (?y, fals

LettrineImage:1sCentre (?x, fal




Définition des regles

. IsLettreRegion -
LettrineImage:RegionSet (?rs) A

LettrineImage:hasRegion(?rs, ?x) A
LettrineImage:Region (?x) A

—TLettrinelmage:isCentre (?x, true) A
e~
<:z3if?iﬁﬁfzjabsel, ?el)fi::::::::::>
lb:lessThan (?absel, 2) A
LettrineImage:hasAire (?x, ?2aire)

sgwrl:makeBag (?aireSet, 2aire) A
?rs)

wrl:groupBy (?aireSet,
l:greatest (?aire, ?air

LettrineImage:islLettre (?x, true)
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Définition des regles

= RegionDescribelettre -

lettrineProteged:Lettrine(?1) A
lettrineProteged:haslLettre(?1l, ?21t) A

<:::I§E££gneProtege4:hasIdentification(?lEZ:EEEI:K>>

lettrineProteged:hasImage (?1, ?21) A

LettrineImage:hasRegionSet (?1, ?rs)
?r) A

TLrue)

LettrineImage:hasRegion(?rs,

<:i§£££i£élmage:isLettre(?r,

lettrineProteged:describe (?r, ?211)
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Définition des regles

= RegionDescribeBody

lettrineProteged:Lettrine(?1) A lettrineProteged:hasImage/(?1, ?21i) A
LettrineImage:hasRegionSet (?i, ?rs) A
lettrineProteged:hasMotif (?1, lettrineProteged:MotifFiguratifl)
LettrineImage:RegionSet (?rs) A LettrineImage:hasRegion(?rs, °2r)
LettrineImage:hasEuler (?r, ?el) A swrlb:abs(?absel, ?el) A
LettrineImage:hasGreySTD(?r, ?std) A swrlb:greaterThan(?std, 150) A
swrlb:lessThan (?absel, 3) A LettrineImage:Region (?r) A
LettrineImage:isCentre (Pr, true) A LettrineImage:hasAire(?r, ?aire)
sgwrl:makeBag (?aireSet, \?aire) A sgwrl:groupBy(?aireSet, ?rs) °
sgqwrl:greatest (?airemax,\ ?aireSet) A swrlb:lessThan(?aire, ?airemax) -
lettrineProteged:describg(?r, lettrineProtege4:Bodyl)

N
A
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Interogation de nouvelles
onnaissances

el el

Results

SELBCT 7r WHERE
{

7t Lettrinelmage:isCentre true

¥

order by 7r

il

| Execite Quary

‘ Lettrinelmage: Partition_Image_47294 00035 _img_17 jog_2

0 Leftrinelmage: Parttion_lmage_47294 _0316_img_02 jog_S

‘ Lettrinelmage: Parttion_lmage_47294 0424 img_01 jpg_S

@ Lettrinelmage: Partition_Image_47294_0557 _img_01 jog_S

‘ Lettrinelmage: Parttion_lmage_47294 0613 _img_01 jpg_S

@ Lettrinelmage: Partition_Image_47294_0857 _imy_02 joy_S

0 Leftrinelmage: Parttion_lmage_4781_005_img_01 jog_S

’ Lettrinelmage: Partition_Image_4781_091 _img_02 jpg_5

0 Leftrinelmage: Parttion_lmage_4781 134 _img_12 jpg_5

‘ Lettrinelmage: Partition_lmage_4781 _216_img_03 jpo_o

@ Lettrinelmage: Parttion_Image_4781_328_img_02 jog_5

‘ Lettrinelmage: Partition_lmage_4781_385_img_19jpo_2

@ Lettrinelmage: Partition_Image_4781_417 _img_04 jog_35

Q Lettrinelmage: Partition_lmage_Bmt_res2812_ 007 jog_o

@ Lettrinelmage: Partition_Image_bmaz_1052_0008_lettrine_01 jpg_S
0 Lettrinelmage: Parttion_lmage_bmaz_1082_0009_lettrine_01 jpg_S
‘ Lettrinelmage: Partition_Image_bmaz_1052_0011 _lettrine_01 jpg_35
0 Leftrinelmage: Parttion_lmage_bmaz_1082_0013_lettrine_01 jpg_S
‘ Lettrinelmage: Partition_lmage_bmaz_1082_0016_lettrine_01 jpg_35
@ Lettrinelmage: Partition_Image_bmaz_1052_0021 _lettrine_01 jpg_S

b Lettrinelmage:Partition Image bmaz 1052 0022 lettrine 01.jog S

| pE] sparaL
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Interogation de nouvelles
connaissances

and

i
=

>

Results

SELECT DISTIMCT vimange ?region

YWHERE {

Yimage rdftype [etrineProtened mage |

Yimage Lettrinelmage: hasRegionset s

7ra Lettrinelmage: hasRegion ?region .

Tregion [ettrineProteged describe lettrineProteged:L )

imaie tegion

Execite Cuery

’ lettrineProteged: Image_bmp_h3549_0091 _lettrine_01 jpg.xml Q Lettrinelmace: region_12_173_238
’ lettrineProteged: Image_bmp_h3549 0067 _lettrine_01 jog xml Q Lettrinelmace:region_11_169_239
Q lettrineProteged Image_47234 0657 _ima_02 jpg xml ‘» Lettrinelmane; region_B_234 257

Q lettrineProteged: image_bmp_b3843_0057 _lettring_01 jpg xml Lettrinelmane:region_10_169_220

| ME] sparaL
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i Résultat

= Entrées: 45 images - 307 régions
= Détection de la lettre a 84%:
= 214/307 régions sont au centre (isCentreRegion)

= 44/214 régions sont associées a la lettre (isLettreRegion)

(84%) 37/44 régions correspondent effectivement a une lettre
(vérification manuelle)

7/44 régions ne sont pas une région lettre
= 93/307 régions sont au bord (RegionOnBord)
= Détection d’'une partie d'un personnage figuratif (corps) a

100%:
= 20/307 régions de lettrines avec fond figuratif sont associées a une
région de corps (RegionDescribeBoby)

= (100%) 20 régions des 17/45 lettrines avec un fond figuratif
correspondent effectivement a un corps (vérification manuelle)
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i Conclusions et Perspectives

Exprimer sur toute la base de lettrines

Ajouter d'autres contraintes pour reconnaitre
la lettre

Inclure les relations spatiales de direction
Déduire les régions du corps plus en détails

Ajouter de nouvelle regles pour preciser
d'autres regions (bord, fond non figuratif, ..)
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