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Cortical Physiology and Representations

Cortical Spectrotemporal Receptive Fields Cortical Phoneme Representation
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Cortical Multiscale Representation
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New diagnostic stimuli for assessment of hearing
impairments and aids (with Walter Reed Army Medical Center)

Early Auditory Processing

Attention & Cortical Plasticity

Behavior is essential for plasticity
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Responses

Feature-Analysis Coherence-Analysis

Neural Correlates of Decisions and
Memory in PFC

Prefrontal cortex
(PFC)

Tone responses (target)
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« Responses persist after behavior

« Rich variety of response patterns (+ve and ~ve)
« Direct anatomical projections
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Classifying, Detecting, Denoising

Patterns of Musical Timbre

Timbre Metric for Some Musical Instruments (TSVQ)

Discriminating Speech from Non-Speech (VOX)
Using an SVM or a lincar regularized least squares classfer directy on the
high-dimensionalcortical

Noise-Suppression: Mimicking human abilty to attend
and adapt in Noisy environments

Integrated MEMS Sensors and aVLSI
System Implementations
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Intelligent MEMS sensors & tracking robots
Platform-noise reduction algorithms
Hybrid digital and analog neuromorphic circuits

Cochlear chips and real-time cortical DSP




