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ABSTRACT

From physiology we learn that the auditory system
extracts simultaneous features from the underlying
signal, giving birth to simultaneous representations of
audible signals. We also learn that pattern analysis and
recognition are not separated processes (in opposition
to the engineering approach of pattern recognition
where analysis and recognition are usually separated
processes).
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In a first application, we combine a
simultaneous auditory image representation
with a network of oscillatory spiking neurons to
segregate and bind auditory objects for
acoustical source separation. It is shown that
the spiking neural network performs
unsupervised auditory image segmentation (to
find 'auditory’ objects) and binding of the
objects belonging to the same auditory source
(yielding automatic sound source separation).

RANK ORDER CODING:
SPEECH RECOGNITION
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In the visual system, it has been observed that
the order in which a population of cells fire is
crucial to perform fast visual recognition tasks
(Rank Order Coding). The use of the ROC has
also been recently hypothesized in the mam-
malian auditory system. In this application we
compare a very simplistic speech recognition
prototype that uses the ROC with a conven-
tional Hidden Markov Model speech recognizer.

Hidden Markov models.
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EXPERIMENTS AND RESULTS

Speech database

* In house speech database made of 10 French digits
(from 0 to 9) spoken ten times by 5 men and 4 women

Training and recognition

* For each digit, two reference models are used for the
recognizer (one pronunciation for each sex).
Recognition results

* Conventional HMM system: 51.9%

* Prototype: 64.89%

RECOGNITION FOR EACH PRONUNCIATION OF
THE TEN FRENCH DIGITS (PROTOTYPE).
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Many thanks to Emmanuel Tessier and H. H. Anh.
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