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Long-distance Aerial Acoustic Data Transmission Technology Using
Audio Data Hiding and its Evaluation

Akira NISHIMURA *

Abstract: Technologies for transmitting digital information using an aerial acoustic signal limited to an
audible band are reviewed as a part of the aerial acoustic data transmission technology. They include an
acoustic information hiding method, an acoustic modem, and a hybrid technique combining them. Although
several technologies for aerial data transmission were developed, these technologies have not been evaluated
quantitatively. Application of these technologies for languages and/or barrier-free speech by embedding the
encoded data of the announcement to be transmitted into the audio signal and their proper evaluation
method are proposed. The improved bilateral time-spread echo hiding method applied to the speech signals
of an announcement is evaluated using the proposed computer simulation. The simulation considers various
factors of disturbances induced by long-distance propagation, assuming the use of a voice evacuation and mass
notification system. The results of the computer simulation show that the bit error rates between the

embedded and the extracted information bits are satisfactory for applications for long-distance propagation.

Keywords: Audio information hiding, Voice evacuation and mass notification system, Bi-lateral time-spread
echo hiding, Barrier free application, Speech signal
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