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Context

• GESHAEM Project (Archeological Project)1

• Digitalize and study the content of papyri

1This research has received funding from the European Research Council

under the European Union’s Horizon 2020 research and innovation programme

under grant agreement No 758907 and is part of the GESHAEM project.
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Papyrologist work

Resolving a complex puzzle:2

• Laborious and time consuming task

• Specific field of document analysis relatively unstudied

• Helping the papyrologists with Image Processing

• 1 papyrus

• 12 fragments

• Had to be retrieved

amongst several

hundreds of fragments

2
image from https://quod.lib.umich.edu/a/apis
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Papyrologist work

First, sorting the pieces
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A supervised learning approach

Training a Deep Siamese Network to know if two fragments

are coming from the same papyrus
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A supervised learning approach

Training a Deep Siamese Network to know if two fragments

are coming from the same papyrus

• Similar and dissimilar

pairs to train the network

• Patch based approach
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Papy-S-Net

A Siamese Deep Convolutional Neural Network3

• Fragment similarity → to belong to the same papyrus

3Code available upon request
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Impact of patch extraction method

Extracting patches:

• With text

• Without text

• Randomly

• Baseline segmentation to

find where the text is

• All patches are the same

size
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Learning process

Our Dataset :

• 500 fragments 4 :

• -600 to +400 BCE

• In arabic, coptic, demotic, grec, hebrew, hieratic and latin

• 12.000 extracted patches for each method

• Train : 72%, Validation : 18%, Test : 10%

4
coming from https://quod.lib.umich.edu/a/apis Accessed: June 04, 2019
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Testing Papy-S-Net - on 10% of the dataset

Results :

• Comparison with Koch et al.’s architecture (Koch et al. 2015)

• Best results with Papy-S-Net on patches With text
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Examples of matchings
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Testing a real use case

12 / 14



Testing a real use case

About 30 fragments from 15 papyri to reconstruct

• 89% True Positives

• 23% False Positives

• 77% True Negatives

• 11% False Negatives
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Conclusion and Current works

Conclusion

• Proposed a Siamese architecture adapted to papyrus

fragments matching.

• Obtained 89% of true positives on a real use case test.

• A good first step towards more advanced works.

Current works

• Building bigger database (∼ 15.000 fragments, ∼ 1000

reconstructed papyri, ground truth).

• Applying on other databases.

• Experiments with Triplet Networks (Hoffer and Ailon, 2015).
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Related Work

• Mainly methods for recovering shredded documents (Butler et

al. 2012)

• Optimization problem (text/shape/color continuity)

• Crowd sourcing problem



Learning process - (Training/Validation) on 90% of the dataset

1. Patches containing only

texture

2. Random patches

3. Patches all containing

text



A common objective for many projects

• Michigan Collection : 26.000 papyri

• Dead Sea Scrolls Collection : 2000 papyri

• GESHAEM project (4 years) : 500 fragments to reconstruct



Related Work

For Papyrus

• Improve the digitalization process

• Identify duplicated fragments (Levi et al. 2018)
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