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Towards automatic TEI encoding via layout
analysis

Juliette Janes, Ariane Pinche, and Claire Jahan

Ecole nationale des chartes | PSL (France)

Simon Gabay

Université de Geneve (Switzerland)

The forefront of research on textual documents (may they be manuscripts
and prints) is slowly moving from text recognition to automatic encoding.
Quickly transforming images into XML-TEI documents is therefore the next
important obstacle that needs to be tackled to offer enhanced mining options
to digital libraries users.
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Figure 1: La Bruyere, Les Caractéres Figure 2: Example of a page

de Théophraste, 1688, . In black
the page number, in red a headpiece,
in brown the title, in cyan the text,
in blue the drop capital, in yellow the
signature, in grey a marginal note, in
green noise.

with zones automatically recog-
nised: Moliere, L’Ecole des Maris,
1661, In yellow the page num-
ber, in purple the headpiece, in pink
the text, in blue the drop capital, in
green the signature.


https://gallica.bnf.fr/ark:/12148/btv1b86070385/f65.item
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If extensive research has been carried on complicated and highly standard-
ised layouts such as manuscripts (Gabay, Rondeau Du Noyer, et al. 2020) or
exhibition catalogues (Gabay, Topalov, et al. 2021)) with dedicated tools like
GROBID (Khemakhem 2020), more simple documents still await for an easily
trainable and implementable solution. Most of the pages contain_simple ele-
ments such as page numbers, marginal notes, signatures... (cf.fig. [I]) which all
have a different status than the actual body of the text, and therefore need to be
disentangled from one another. For instance, finding all the mentions of Andro-
mache in the play of the same name is a nonsense if we do not separate running
titles (in which the name of the eponym heroins appear) from the dialogues.

Recent experiments show that a standardised description of the page and
state-of-the-art models for layout analysis could offer a limited, yet efficient
solution (cf.fig. PJ) to numerous scholars for two reasons. On_the one hand
powerful open-source OCR, engines are now available (Kiessling 2019) via user-
friendly interfaces (Kiessling et al. 2019): it will become easier to train models
tailored to one’s need in a near future. On the other hand research institutions
are now investing in OCR infrastructures (Gabay 2021; Romary et al. 2021),
which will accelerate the production of data locally, without the direct support
of GLAMSs.

Using a common vocabulary

to annotate zones called Seg- ~Segmonto zone | Corresponding TEI element

mOntoEl (Gabay, Camps, et al. Damage <damage>

2021)) (that is still evolving), Decoration <figure>

we have developed a generic DropCapital <hi>

workflow to analyse the lay- Figure <figure>

out, OCRise the text, and con- Main <p>

vert the ALTO output into Margin <note>

minimally encoded TEI files MusicNotation <tigure>
Numbering <fw type="Numbering">

(cf. table m) This workflow is

. RunningTitle <fw type="R ingTitle">
currently being tested on three & ¥ hype” Mumningiitie
. Seal <figure>
different datasets: one of me- Signatures <fw type="Signatures">
dieval manuscripts (cf. table E), Stamp <figure>
one of 17" ¢. literary prints Table <table>
(cf. table H), and one of 19*%" c. Title <p>

catalogues (cf. table E)
The key aspect of the work- Table 1: SegmOnto zones and their correspond-
flow being zones detection, we ing TEI element.
have experimented two neural
architectures for the layout analysis, and possible combinations of data to in-
crease the efficiency. One model for each set has been trained, then two com-
binations: the medieval and the 17*" c. data on the one hand, the 17" c. data
and the 19" c¢. on the other hand (cf. table E)
A second experiment has redimensioned the image taken as input in the

Thttps://segmonto.github.id.


https://segmonto.github.io

Medieval data 17%c¢. 19" ¢.  Combination 1  Combination 2
MIoU 0.6017 0.1965 0.2092 0.4883 0.1964
FWIoU 0.7445 0.7794 0.7157 0.7537 0.7322
MAcc 0.9805 0.9846 0.9613 0.9886 0.9834
Acc 0.9805 0.9846 0.9613 0.9886 0.9834
Table 2: Architecture 1: efficiency of complex models measured with

Mean Intersection-Over-Union (MIoU), frequency-weighted intersection over union
(FWIoU), Mean accuracy (MAcc) and accuracy (Acc). Combination 1 gathers Me-
dieval data and 17" c., Combination 2 gathers 17*" c. and 19" c. data.

VGSL specs (1 200—1 BOO)E, which significantly improves the results for both
main categories (cf.table [J): intersection over union (i.e. zone detection) and
accuracy (i.e. zone classification).

Medieval data 17"c. 19" c. Combination 1 Combination 2
MIoU 0.6127 0.1685 0.3662 0.5386 0.3269
FWIoU 0.7754 0.8002 0.7244 0.7845 0.7821
MAcc 0.9905 0.9886 0.9651 0.9917 0.9869
Acc 0.9905 0.9886 0.9651 0.9917 0.9869

Table 3: Architecture 2.

Lower scores for medieval data and 19" c. can easily explained by the rela-
tively smaller size of the training set and the greater complexity of the layout.
If the results obtained with combined datasets are hard to interpret without the
existence of a test for layout analysis, scores do not suffer a significant drop:
the combination seems to be relatively efficient.
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Appendices

Examples

Figure 3: Manuscrit, BnF fr. 412, Figure 4: Moliére, L’Ecole des
fo21, 13" c. maris, Paris, G. de Luyne, 1661

Figure 5: Annuaire-almanach du Figure 6: Catalogue de l’exposition
commerce, de l'industrie..., 1898 annuelle du musée de Rouen, 1860
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