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Keywords
Natural language and speech processing ; natural language generation ; sequence-tosequence (recurrent) neural networks ; deep learning.

Appreciated skills
•
•

Interest in artificial intelligence, natural language, speech, machine learning
and/or human-machine interaction
Skills in Python, Linux and shell scripting.

Context of the intership
Speech disfluencies can be defined as a phenomenon which interrupts the flow of
speech and does not add any propositional content [1] For instance, the utterance "She
came from Boston on uh from Denver on Monday" is interrupted by the token "uh" before
the speaker made a mistake, which he/she just repaired in a second part [2].
Disfluencies mainly occur when the speed of speaking becomes faster than the speed of
thinking, which is particularly frequent in spontaneous (i.e. unprepared) speech.
Despite the lack of propositional or semantic content, disfluencies have several
communicative values. They facilitate synchronization of speech between addressees in
conversations, and improve listening comprehension by creating delays in speech and
signaling the complexity of the upcoming message. In spite of this, most current speech
synthesis systems only partially integrate disfluencies. As a consequence, humanmachine interactions are often perceived as relatively unnatural and inexpressive.
Therefore, being able to automatically generate disfluencies is crucial to propose
advanced interactive applications (video games, intelligent personal assistants, etc.).

A first exploratory method for the automatic insertion of disfluencies has been recently
proposed within team [3, 4]. This method relies on a formalization where disfluencies
are decomposed into revisions, repetitions and pauses, and defines disfluency insertion
as a theoretical process where these elementary transformations are iteratively
composed. A proof of concept of the proposed method has been validated through an
implementation based on conditional random fields and language models on an English
corpus. This work differs from most of the previous work which either focus on the
detection or cleaning of disfluencies in speech transcripts [5], or solely concentrate on
pause insertion and signal processing issues [6, 7].

Description of the internship
The goal of the internship is to improve the proof-of-concept method already
developped in the team by training advanced neural networks and refining the
formalization of the disfluency phenomenon. More precisely, the objectives are :
• Propose neural models to turn out the problem as a sequence-to-sequence task
(sequential labelling, machine translation, etc.)
• If needed, enhance the formalization of the disfluency generation process
• Train models on large corpora using a dedicated GPU server
• Test the models on English and/or French
• Propose evaluation metrics
• Evaluate and compare the proposed models.
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