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Introduction

* The availability of large collection of handwritten historical
manuscripts is often required but their diffusion is limited by:

*  Physical condition
 Handwriting style
* Graphic artifacts

* Dematerialization and digitalization represent a possible
solution but:

* Costly and time-consuming
* Optical Character Recognizers (OCRs) often fail




The XDOCS Application

* Goal: develop an innovative data capturing technique able to extract
document indexes semi-automatically.

E

* The application can be splitted into
three main blocks:

* Page Dewarping
*  Word Spotting
° Annotation tools
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Page Dewarping - Method
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[1] N. Stamatopoulos, B. Nikolaos: "A two-step dewarping of camera document images." Document Analysis Systems, 2008
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Page Dewarping - Results
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Word Spotting - Method

@ Word Extraction and Preprocessing @ Word Matching Based on HOG Descriptor

Extracted
Word l a%'zﬁ&f Zf

and Dynamic Time Warping
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Word Spotting - Results

Intra and Inter dataset evaluation of word spotting algorithm with:
 Mean Averages Precision (MAP) with cut-off at C = {5, 10, 15}:

i, ap@n _ X P(0)
MAP@n = ==L ap@n = ————=
N min(m, n)
« Correct Match First (CMF): percentage of queries with P(1) = 1.
Vignola | Carpi |Formig. Vignola| Carpi | Formig. Vignola | Carpi | Formig.
< MAP@05 | 0.528 01 0.181 o MAP@05 0.665 0.102 0.222 o MAP@05 0.468 0.042 0.077
"g‘ MAP@10 0.38 0.086 0.144 "Eé’ MAP@I0 |  0.493 0.093 0.189 E MAP@L0 |  0.347 0.034 0.057
.§e MAP@15 | 0306 0.093 0.132 .§0 MAP@15 0.4 0.098 0.17 -§° MAP@15 | 0276 0.028 0.05
CMF 75.25% 17.82% 26.73% CMF 87.13% 14.35% 27.22% CMF 68.32% 9.90% 13.37%
MAP@O05 | 0.135 0.466 0.095 MAP@05 0.159 0.578 0.125 MAP@05 0.086 0.445 0.087
R | MAP@L0 | 0.101 0.434 0.078 ‘B | MAP@I0 | 0117 0.536 0.101 B | MAP@L0 | 006 0411 0.067
S | Map@is | o079 0.414 0.072 8 MAP@15 | 0.091 0.527 0.096 6 MAP@15 0.05 0.382 0.058
CMF 14.53% 63.25% 15.38% CMF 19.66% 73.50% 17.95% CMF 13.78% 51.70% 15.34%
MAP@05 (.192 0.127 0.644 ) MAP@G5 0.309 0177 0.823 . MAP@05 0.097 0.053 0.557
%‘0 MAP@10 #.156 0114 0.541 %0 MAP@10 0.235 {0.152 0.708 %ﬂ MAP@10 0.071 0.045 0.413
S | MAP@I15 | 0.135 0.121 0.476 S | MAP@IS | 0.194 0.153 0.621 S | MAP@IS 0.06 0.042 0.342
N CMF 24.69% 19.25% 77.82% ~ CMF 40.59% 26.77% 94.14% = CMF 19.25% 9.21% 30.33%
Results with 16 pixels stride Results with 2 pixels stride [3] T. M. Rath and R. Manmatha: Word Image Matching
Using Dynamic Time Warping. In: Proc. of the Conf. on
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Annotation Tool

# Template  Batch Manager  Annota Impostazioni
H Template € Batch Manager # Annotazioni
Ricerca
Volume Comune Informazioni Aggiuntive
Tipologia atto: * Atto di nascita v Regione: * Emilia-Romagna v Documento: b d
Anno:* 1899 Provincia: * Modena v Indice: Mese Nascita v
Volume: * 1 Comune: ¥ Sestola v Solo annatazioni senza valore impostato
Annotazioni o B
Id. Immagine Comparazioni % Salva  Elimina
* * L * #* -
Carnia Govren? e i
.g T A 1@;&:} X d@ s Z | i i
4950 [ e
ND°OaC&gd‘\ * Distanza: 2,646 Distanza: 2,879 Distanza: 3,013 Distanza: 3,096 80 = o]
Gennaio v v 4 (> 4 4 o
Gennaio v Gennaio v Gennaio v Gennaio b4 Novembre v
& * L L *
o A L o
2. e ! razrees? R R = R e,
% Gt areen?s ' i
ND“DCftMZ & Distanza: 2,572 Distanza: 2,572 Distanza: 2,828 Distanza: 2,862 Distanza: 2,874 60 oW
atto
0 & r 4 F 4
Gennaio v 4 g . 4
Gennaio v Gennaio v Novembre v Novembre v Gennaio v
* * * * *
e % i= 0z
: o -%M iz :LM ii‘M
o | gﬂ-mzm:’_.
NDCOaCt'tgdi * Distanza: 2,432 Distanza: 2,572 Distanza: 2,572 Distanza: 2,668 Distanza: 2,698 0 1§
Gennaio v :_.’/:ff\" W
-
4 »
Atti per pagina | 10 v # Alta affidabilita # Media affidabilita # Non presente @ 0 (O]
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A New Challenging Dataset

* To test and evaluate the XDOCS indexing pipeline, a huge amount of
single word images has been collected and annotated.

* The dataset consists of more than 3000 annotated word images of

handwritten names, surnames, birthdays, municipalities, and
months and ..

e ..itis publicly available at: aimagelab.ing.unimore.it/XDOCS

-

J/

ﬁ

Inter dataset variations

Intra dataset variations
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Conclusions

 XDOCS as a tool to encourage the diffusion of handwritten historical
documents

* Technical details on which the system is based:

 Page Dewarping and Word Spotting
* Description of the Annotation tools

* Publication of a new dataset
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