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Low-cost acoustic indoor positioning method for smartphones using installed
speakers

Nakamura, Masanari
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We proposed a 3D localization method using a single speaker and a single
microphone. Our proposed method estimates the direction of the microphone based on the knowledge
that the spectral amplitude of a speaker in each direction is different. The distance between the
speaker and microphone is estimated based on the received amplitude value. The 3D location of the
microphone is calculated from the estimated azimuth, elevation, and distance values. We conducted
real-environment experiments at multiple locations and confirmed that the 90-percentile localization

error was 0.48 m.
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