An analysis of “speech glimpses” in realistic environments
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BACKGROUND RESULTS

A lot of effort is currently going into recording real acoustic
environments [1], recreating them in the laboratory [2,3],
generating naturalistic speech stimuli [4], and estimating
realistic SNRs [5,6]. Here we make use of a framework that
brings together these approaches to arrive at highly realistic
speech-in-noise mixtures.

We analyzed the “speech glimpses” that are available in
realistic mixtures. Our goals were to compare them to
simpler, commonly used laboratory stimuli, and to provide a
new perspective on the many sources of acoustic disruption
that may hinder the understanding of speech in daily life.

METHODS

Realistic mixtures

« Speech stimuli were taken from the Everyday
Conversational Sentences in Noise test (ECO-SIN; [4]).
These sentences are extracted from real conversations
conducted in noise.
Noise stimuli were taken from the ARTE database [7].
We used six environments (office, church, living room,
café, dinner party, food court).
The ECO-SIN sentences were embedded in the ARTE
noises at ecological SNRs using binaural room impulse
responses at a distance of 1m in front of the listening
position.

Laboratory mixtures

 Speech stimuli were taken from a matrix corpus (BU
corpus; [8]). These have a fixed five-word structure and
are clearly spoken.
Target sentences were presented against one, two, or
three competing masker sentences or a speech-shaped
noise (SSN) masker.
These mixtures were not spatialized.

Glimpsing

» Target glimpses were isolated using ideal time-frequency
segregation ([9]) in which the mixture is divided into
time-frequency “tiles” and only tiles for which the local
SNR exceeds 0 dB are retained.
Tiles were defined using 128 frequency channels
logarithmically spaced between 80 Hz and 8 kHz, and
20-ms time windows with 50% overlap.

(A) At equivalent SNRs, realistic mixtures have fewer speech
glimpses retained than laboratory speech-in-speech mixtures
but more than laboratory speech-in-noise mixtures.
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(B) In realistic mixtures, speech glimpses are primarily lost at
low and high frequencies (equivalent to the previously
reported SNR peak between 1-4 kHz [5]).
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(C) Both noise and self-reverberation in realistic speech
glimpses reduces their “quality” (as defined by their
coherence with clean/anechoic glimpses).
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(D) Realistic glimpse patterns are asymmetric; some
glimpses are binaural while some occur only in one ear.
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(E) Both noise and self-reverberation in binaural glimpses
reduce their interaural coherence.

CONCLUSION

The acoustics of real environments differ from laboratory stimuli,
and communication may be hindered by the number, quality, and
binaural properties of the available speech glimpses.
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