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Contenu :  In developmental robotics (Lungarella et al., 2003), one aims at building robots capables of learning progressively and continuously new skills and new knowledge. One important challenge relates to language acquisition: How can a robot learn its first words and their associated meanings? This entails two interrelated problems: How can a robot learn adequate acoustic/auditory representations of words? How can a robot learn the meanings associated with those words? The topic of this internship focuses on the acquisition of basic auditory representations. The technical challenges amounts to finding invariant features in sentences that contain words associated to concrete predefined meanings, but in which words are not initially segmented, and for which one does not possess detectors of high-level phonological representations such as phonemes (consonants and vowels). The approach will be based on the notion of bags of acoustic features, imported from the concept of bags of visual features in computer vision. Bags of acoustic features are unstructured collections of features characterizing local properties of the signal, removing the relative timing information. The internship will happen in three phases: 1) bibliographic study of bags of words approaches in vision; 2) implementation of local feature detectors on the audio signal (based on the use of the Praat and Matlab software); 3) transposition and implementation of visual bag of words based learning techniques (Filliat, 2007) to acoustic bags of words; 4) experiments on databases associating audio sentences with a corresponding symbolic category. 

Pre-requisites: audio signal processing, standard machine learning techniques, Matlab
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