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Abstract

In loud and reverberant public spaces (e.g., train stations), speech announcements are often difficult to hear. This is especially
true for elderly people, people with hearing impairments and non-native listeners for the language of the announcements. This
paper introduces two approaches for improving speech intelligibility in public spaces: signal processing and speech production.
The signal processing approach suppresses steady-state portions of speech before being radiated from loudspeakers. This
approach reduces reverberant masking without degrading information in speech perception. The speech production approach
uses the nature of human adaptation to speaking environments. For making announcements, speaking in noise or reverberation
at appropriate playback level makes speakers modify their speaking styles, and such speech is more intelligible than speech
spoken in a quiet environment, when they are heard in noise or reverberation. Listening tests with young and elderly
participants showed that the two approaches statistically improved their speech intelligibility in several reverberant and noisy
environments including simulated listening conditions and a lecture hall. The results imply that both approaches help to create
barrier-free listening environments in public spaces. Finally, a possible application of the current findings would be in 1)
developing the signal processing approach and 2) setting up recording conditions or instructing speakers how to effectively
transmit messages to their audiences in public spaces where relatively higher speech intelligibility is required.
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Fig.1 Speech chain. [Data is from the reference 1]
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Table 1

approach improves speech intelligibility.

Summary of conditions where the proposed

Listeners Listening conditions
Young normal hearing | Simulated reverberant and
(total of 108 | noisy conditions
listeners) Lecture room

Simulated rooms  (including
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Fig.5 Selection from results of listening tests for
the approach 1. [Data is replotted from the references
14, 15 and 19]
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Fig.6 Acoustic characteristics of speech spoken in

quiet (Q), noise (N) and reverberation (R1 and R2).

[Data is from the references 21 and 22]
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Table 2 Listening conditions used in listening tests
for the approach 2. [Data is replotted from the

reference 23]
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Fig.7 Results of listening tests for the approach 2
in each listening condition (left, noise; middle and
right, reverberation). See Table 2 for the
[Data is

replotted from the reference 23]

abbreviations on the horizontal axis.
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