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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
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The XDOCS Application
• Goal: develop an innovative data capturing technique able to extract 

document indexes semi-automatically.

• The application can be splitted into 
three main blocks:

• Page Dewarping
• Word Spotting
• Annotation tools
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Page Dewarping - Method

Aims at mapping the projection of
the curved surface, represented by
four polynomial lines, to a 2D
rectangular area with fixed size.

𝑥𝑥𝑘𝑘′ = 𝑥𝑥𝐴𝐴′ + 𝑊𝑊 ∗
| �𝐴𝐴𝐴𝐴|
|�𝐴𝐴𝐴𝐴|

𝑦𝑦𝑘𝑘′ = 𝑦𝑦𝐴𝐴′ + 𝐻𝐻 ∗
|𝐴𝐴𝑇𝑇|
|𝐴𝐴𝑇𝑇|

[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

𝐷𝐷𝐴𝐴𝑊𝑊 𝑖𝑖, 𝑗𝑗 = 𝑚𝑚𝑖𝑖𝑚𝑚 �
)𝐷𝐷𝐴𝐴𝑊𝑊(𝑖𝑖 − 1, 𝑗𝑗

𝐷𝐷𝐴𝐴𝑊𝑊 𝑖𝑖, 𝑗𝑗
)𝐷𝐷𝐴𝐴𝑊𝑊(𝑖𝑖, 𝑗𝑗 − 1

+ �
𝑘𝑘=1

𝑁𝑁

|𝑥𝑥𝑖𝑖𝑘𝑘 − 𝑦𝑦𝑗𝑗𝑘𝑘|

2 Word Matching Based on HOG Descriptor 
and Dynamic Time Warping

1 Word Extraction and Preprocessing

Extracted 
Word

Binary 
Word

RLSA
CCL

Cropped and 
Resized Word

Canny
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Word Spotting - Results

Results with 16 pixels stride Results with 2 pixels stride

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

• Correct Match First (CMF): percentage of queries with P(1) = 1.

𝑀𝑀𝐴𝐴𝑀𝑀@𝑚𝑚 =
∑𝑖𝑖=1
𝑄𝑄 𝑎𝑎𝑎𝑎@𝑚𝑚𝑖𝑖

𝑁𝑁
𝑎𝑎𝑎𝑎@𝑚𝑚 =

∑𝑘𝑘=1𝑛𝑛 𝑀𝑀 𝑘𝑘
min 𝑚𝑚,𝑚𝑚

[3] T. M. Rath and R. Manmatha: Word Image Matching 
Using Dynamic Time Warping. In: Proc. of the Conf. on 
Computer Vision and Pattern Recognition (CVPR), 20078 di 12



Annotation Tool
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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 ..

• .. it is publicly available at: aimagelab.ing.unimore.it/XDOCS

Inter dataset variations

Intra dataset variations
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Conclusions

• The project is co-funded by the Emilia-Romagna regional administration, 
SATA s.r.l. and the University of Modena and Reggio Emilia
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• 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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