A Workflow For On The Fly Normalisation Of 17th c. French Simon Gabay (simon.gabay@unine.ch), Université de Neuchâtel, Switzerland Marine Riguet (marineriguet@gmail.com), Université Paris-Sorbonne/Labex Obvil Loïc Barrault (loic.barrault@univ-lemans.fr), Le Mans Université Normalisation can be produced with various solutions [START_REF] Baron | VARD2 : a Tool for Dealing with Spelling Variation in Historical Corpora[END_REF][START_REF] Porta | Edit Transducers for Spelling Variation in Old Spanish[END_REF][START_REF] Scherrer | Modernizing Historical Slovene Words with Character-Based SMT[END_REF][START_REF] Bollmann | Improving Historical Spelling Normalization With Bi-Directional LSTMs and Multi-Task Learning[END_REF][START_REF] Ljubešic | Normalising Slovene data: historical texts vs. user-generated content[END_REF][START_REF] Kim | The CLIN27 Shared Task : Translating Historical Text to Contemporary Language for Improving Automatic Linguistic Annotation[END_REF][START_REF] Domingo | Historical Documents Modernization[END_REF], but recent research have demonstrated that neural machine translation (NMT) is the most efficient [START_REF] Korchagina | Normalizing Medieval German Texts: from rules to deep learning[END_REF]Domingo and Casacuberta, 2018a).

However, moving from test to production of a working tool is not an easy task, because of the amount of training data required for machine learning. This paper present a solution to create a parallel corpus and deliver an NMT-based normaliser for modern French.

A first test corpus

A first test has been made with the 1668 edition of Andromaque of Jean Racine [START_REF] Racine | Andromaque[END_REF] and the 1624 edition of the Lettres of Jean-Louis Guez de Balzac (Guez de Balzac, 1624). This proto-corpus is deliberately heterogeneous to test our workflow. Guez's Correspondance is a collection of short letters in prose using a graphic system from the first half of the 17 th c. Racine's

Author

Andromaque is a play in verse with a graphic system from the second half of the 17 th c.

Transcriptions have been produced directly from PDF files (Fig. 1) with a model specifically designed for 17 th c. prints [START_REF] Gabay | OCRising 17th French prints[END_REF]. It has been trained on both low-quality (72 DPI) and highquality (400 DPI) images of books using various fonts and the extracted text preserves abbreviations (ẽ…) and special characters (ſ…) but not ligatures (fi…). 

Pre-processing

Following previous successful experiments [START_REF] Bollmann | Semi-)Automatic Normalization of Historical Texts using Distance Measures and the Norma tool[END_REF], a rule-based system for preorthographic French has been developed [START_REF] Riguet | Normalisa, Script à Base de Règles Pour Normaliser Les Textes Français Du XVIe Au XIXe Siècle[END_REF]. It is based on two lexical resources:

Morphalou, an open lexical database of inflected forms of contemporary French [START_REF] Romary | Standards going concrete: from LMF to Morphalou[END_REF] LGeRM, an open morphological lexicon for middle French [START_REF] Souvay | LGeRM Lemmatisation des mots en Moyen Français[END_REF] now covering also 17 th c. French [START_REF] Diwersy | Ressources et méthodes pour l'analyse diachronique[END_REF]. Based on these two databases, the normaliser applies transformations on each token, before a manual correction of the result. 

First results with an NMT-based normaliser

We have decided to use NMTPYTORCH [START_REF] Caglayan | NMTPY: A Flexible Toolkit for Advanced Neural Machine Translation Systems[END_REF]. The baseline model is composed of a 2-layer bi-directional GRU [14] encoder and a 2-layer conditional GRU [START_REF] Cho | Learning Phrase Representations using RNN Encoder-Decoder for Statistical Machine Translation[END_REF] decoder with MLP attention [START_REF] Cho | Learning Phrase Representations using RNN Encoder-Decoder for Statistical Machine Translation[END_REF]. The encoder and the decoder both have 256 hidden units and their initial hidden state is initialised to 0. The embedding dimensionality is also set to 256. Two versions of the system have been trained. The first one is a word level system and the second one uses the byte pair encoding (BPE) [START_REF] Sennrich | Neural Machine Translation of Rare Words with Subword Units[END_REF] 

Future developments

To be as universal as possible, our training data must reflect all the lexical and graphic variety of 17 th c. French. We are therefore engaging in the construction of a representative corpus of modern French, including excerpts of literary (plays, novel, poems…) and non-literary texts (theology, medicine, law, science…), in verse and in prose, spread diachronically across the century, and taken from original editions, reprints or illegal prints. Along this compilation phase, the OCR model and the rule-based normalising solution will be regularly improved to increase their efficiency before a final open source release.

The final corpus, expanded with back translation [START_REF] Domingo | A Machine Translation Approach for Modernizing Historical Documents Using Back Translation[END_REF], will be used for the training of an NMT-based solution. On top of words and subwords, character-level NMT will also be tested to provide the most efficient tool. A special model, trained to normalise the result of the rule-based system rather than the raw OCRised text will be tested, to test the efficiency of a hybrid system using both technologies.
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 1 Fig. 1 Racine, Andromaque, Paris, BNF, RES-YF-3206, p. 2

  Normalisation consists of aligning 17 th c. graphic systems (source) to 21 st c. orthography (target) Ame enseuelie. Où j'ai vu si longtemps votre Âme ensevelie.

	Source	Target
	Sur tout ie redoutois cette Mélancolie	Surtout je redoutais cette Mélancolie
	Où j'ay veu ſi long-temps voſtre Ie craignois que le Ciel, par vn cruel ſecours,	Je craignais que le Ciel, par un cruel secours,