Preserved Temporal Fine Structure Facilitates Cognitive Operations on the Speech Signal
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Methods

Introduction

- The speech signal in each frequency band can be divided
into two components ([1]; Fig 1):
1) slowly fluctuating Temporal Envelope
2) fast carrier signal (Temporal Fine Structure; TFS).
- TFS has proven beneficial for speech perception in the
presence of a fluctuating masker [2].
- Prior studies suggest that sensitivity to TFS might decline
with age [3,4].
- In an electroencephalography (EEG) study, we investi-
gated the neural mechanisms sensitive to manipulations
of TFS in speech for young and old listeners.

- Twenty young (20-30 years) and 20 old (60-70 years)
subjects performed a masker-obliterated auditory
number comparison task.

- Materials: Two spoken numerals (signal) embedded in a
distracting speech masker (background; Fig 5)

- Task: Indicate whether the second numeral was smaller
or larger than the first.

- Manipulation: Replace TFS in frequency bands above a

cutoff value by an envelope-modulated sine-tone
and preserve TFS below cutoff (Fig 2; [1]).

- Adaptive tracking: Determine subject-specific
Signal-to-Background Ratio (SBR; Fig 3) for 70% correct
performance on materials without TFS.

- Experiment: Materials were presented at individual SBR.
Materials were amplified and equalised to adapt to au-
diometric thresholds using the CAMEQ procedure [5].

Fig 2. Temporal Fine Structure Manipulation
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Results

Fig 4. Behavioral Results

Fig 5. EEG Results
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