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Study on speech transmission performance in public spaces

Masaaki KOBAYASHI™

The acoustical design of rooms often involves optimizing speech transmission performance since communication is a basic
function of most public spaces. Many previous studies have demonstrated that speech transmission performance in public spaces
is influenced by several factors such as speech level, background noise level, sound reflections, speaking rate and so on. Although
many studies have tried to evaluate the performance of these spaces using both physical and subjective measures in the past, no
previous study has determined the optimum situation for high speech transmission performance. The reason why no previous
study has demonstrated the ideal speech communication is that there was no appropriate subjective measure for evaluating speech
communication quality in public spaces. Speech intelligibility scores using words or sentences are the conventional subjective
measures for evaluating speech transmission performance. In these tests, it is easy to imagine the actual speech transmission
performance. However, the intelligibility score depends on the choice of words and sentences used in the listening tests. Furthermore,
even if the intelligibility is perfect, the speech transmission performance is not always satisfactory. That is, intelligibility tests cannot
evaluate speech communication quality in public spaces with higher speech transmission performance where intelligibility scores are
all close to 100%.

To solve the problems mentioned above, the present authors propose “listening difficulty ratings” using words with high word
familiarity as a new subjective measure for the evaluation of speech transmission performance in public spaces and demonstrated
that it can evaluate the performance more accurately and sensitively than word intelligibility tests for sound fields with higher speech
transmission performance. Furthermore, several listening tests were carried out in order to determine the optimum speech level and
speaking rate for high speech communication quality by using listening difficulty.
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