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Natural Language Processing for language documentation: a progress report for Japhug and Na

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Language documentation is a key aspect of work on languages of Southwest China. Linguists typically produce 'Three Treasures' over the years: texts, a dictionary, and a grammar [START_REF] Tianshin | Zàng-Miǎnyǔ de diàochá[END_REF]. In the Digital Age, the Three Treasures can be hyperlinked to one another, as well as to the original media files (audio and video). The ultimate goal is to allow seamless navigation between grammars, texts and dictionaries. This highly desirable goal is now within technical reach, as demonstrated by recent work [START_REF] Musgrave | The language documentation quartet[END_REF].

But the journey towards this ultimate goal remains a long and lonely one. Although Natural Language Processing has potential for helping out with time-consuming tasks of corpus transcription and annotation [START_REF] Adams | Evaluating phonemic transcription of low-resource tonal languages for language documentation[END_REF][START_REF] Daan Van Esch | Future directions in technological support for language documentation[END_REF][START_REF] Partanen | Speech recognition for endangered and extinct Samoyedic languages[END_REF], speech recognition technology has not yet been widely harnessed to aid linguists. We will report on work conducted on Japhug and Na using state-of-the-art computational tools to produce transcriptions and enrich the annotation of data sets.

Japhug will be familiar to workshop participants as having a rich system of consonant clusters, as well as flamboyant morphology [START_REF] Jacques | A grammar of Japhug[END_REF]. In Japhug, syllables can have initial clusters containing at most three consonants, and at most one coda [START_REF] Jacques | Japhug[END_REF]. Japhug does not have lexical tones. The language's phonological profile is thus very different from Na (about which see [START_REF] Michaud | Tone in Yongning Na: lexical tones and morphotonology[END_REF].

The Japhug data set comprises a total of about 30 hours of transcribed recordings of narratives, time-aligned at the level of the sentence [START_REF] Macaire | Alignement temporel entre transcriptions et audio de données de langue japhug[END_REF], which is a huge amount in a language documentation context. The Na corpus comprises about four hours of transcribed narratives. The recordings were made in the course of field trips from the first years of the century until now, in a quiet environment, and almost all of a single speaker for each of the two languages. Our tests on various data sets so far suggest that these settings (one speaker -hence no speaker overlapand clean audio) are those in which performance is most likely to be good when one happens to be training an acoustic model from scratch.

The full data sets are openly accessible online from the Pangloss Collection (an open language archive), under a Creative Commons license, allowing visitors to browse the texts, and computer scientists to try their hand at the data sets. The data collectors' approach to data sharing puts into practice some principles which gather increasing support, but which are not yet systematically translated into institutional and editorial policies [START_REF] Garellek | Toward open data policies in phonetics: What we can gain and how we can avoid pitfalls[END_REF].

Our aim is to give researchers and language workers a clear account of what we did, and to convey a feel for the potential of the technology: to clarify the prospects for integrating Automatic Speech Recognition tools into language documentation workflows. The general perspective adopted consists in setting up pipelines for bringing a wide range of advances in speech recognition to a broad group of users.
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