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ABSTRACT KEYWORDS

This paper proposes a direction estimation scheme with directional speaker and smart Directional speaker
device for evacuation guidance. When there is worst disaster environment filled with Audible-Inaudible
smoke and noisy sound, evacuee can not get any information about evacuation routes. signal

The proposed scheme can be used for detecting evacuation routes with audible and Smart-device
inaudible signal from directional speaker. At this point, evacuee can get evacuee guidance Direction estimation

by using smartphone application that the proposed scheme is applied. The performance
of the proposed scheme is evaluated by experiment with three different types of smart
devices in large indoor environment. The purpose of experiment is to detect the direction
of transmitted signal from directional speaker. Therefore, The experiment is conducted by
analyzing the strength of transmitted signal by distance. The experimental results show
that even if the smart device is located up to 20m away from the speaker, it is possible
to detect the sending direction of the signal. We confirmed the possibility of the proposed
technology in 8kHz and 20kHz signal detection by smart device.
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Fig. 1 A conceptual diagram of the proposed technology (left), a direction detection app (right)
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Fig. 3 Direction detection flowchart (left),

direction detection App concept (right)
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Fig. 4 Smart device detection of signal transmission direction (left),

development App configuration (right)
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Fig. 5 Comparing the waveform of the transmission signal (left) and the waveform

of the signal received from the smartphone’s microphone
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