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My talk introduces our study for Tohoku (northeastern Japan) dialects.
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Development of Open Corpus and Al-based Speech Restoration
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System for Archiving Historical Audio (:,_ I X@%}z{,— v Al E@E&m@ﬁ%

The aim of this research is to develop an open speech corpus and automatic speech restoration system for archiving historical audio.

Several historical spoken languages have deteriorated over time, and they contain many acoustic distortions.

In this project, a speech corpus for the analysis of the Japanese language and a deep-learning technique for speech restoration are developed

using the dialect of the Tohoku region.

After the end of the project period, the corpus and restoration technigues will be made publicly available free of charge for research purposes only.

https://www.ninjal.ac.jp/research/cr-project/project-4/corpus-aispeech/



https://www.ninjal.ac.jp/research/cr-project/project-4/corpus-aispeech/

1. Development of Tohoku folktale corpus
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Sendai Bungakukan stores folktale audio data.
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https://www.sendai-lit.jp/



https://www.sendai-lit.jp/

We digitized 400-hour audio recorded in 1960s-1970s.
(1960~1970FICEFTFE SNI400KEIDEZ T4 2 X JL1k)

Cassette tape
Open reel (some were damaged)
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Cassette tape Cassette tapes
(some were moldy [73 E]) (some required the cases to be destroyed)
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Map of the digitized audio
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https://ss-takashi.sa kura.'ne.ib/corous/tohoku-folktale/number of tales.html



https://ss-takashi.sakura.ne.jp/corpus/tohoku-folktale/number_of_tales.html

Audio data we transcribed and opensourced.
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https://www.pref.miyagi.jp/site/access/ken.html

2. deep learnlng-based speech restoration
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Let’s restore low-quality to modern audio quality.
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Self-supervised learning based on source-filter-channel decomposition
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[Training (F&)]
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Decompose distorted speech into source, filter, and channel, then reconstruct it.
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Encoder DNN - DNN
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Decompose speech into the source and fllter then construct high-quality speech.
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Restoration example

(BT

Training data (& 7—%) Restored data (187t 7 — %)
Tohoku- |Tohoku folktale recorded in Original audio
folktale [1960-170s.(1960~1970FERICERF
makamichiz2) | X F1 7= BRAL N 75 BRER)
cpJD [Crowdsourced Kyoto dialect
Kyokotoba|(Z 77 FY =2V JTIRE LT
[Takamichi18] /T:—;_T\ _ z_’_ Lj:)
tri-jek [Ja-Kr-En speech by one speaker
rakamichiz1] (HEEZRD k1) > HILEEE DE)
Tono folktale recorded in
Jono - 11960-1970s (EHF DEFE. 1960-
1970 ACICINER)

TOtal Time [sec]
[hours]

Successfully restored historical audio! (BB RDETICHIN ) 1

Frequency [Hz]

Frequency [Hz]




3. dialect speech synthesis
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Let’s build Al that speaks the dialect!
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Building dialect text-to-speech system
(FEBEEMY ATLZHEEY D)

Digitizing
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Original audio
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Manual transcribing (EA1ETT)
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Transcription (EEE L)

Training TTS model |

Dialect text . L __Dialect speech
(F=E5%2Z R Deep learning-based text-to-speech (FEEH)




Folktale movie with synthesized dialect speech
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https://docs.google.com/file/d/1WG9spg8ENCdATU_MmcV147XsiCaz7l6d/preview

Future direction
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Future direction
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« 90% of digitized data (360 hours) has no annotation.

« Need Al-powered annotation, e.g., automatic speech recognition
(%27 /T—>a> Dk, BFRaamsC DRMHHNE)

« Apply speech restoration to a variety of distorted speech.
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