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Indoor localization method with environmental sound for human behavior
measurement
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This study aims to establish a positioning method that can estimate
two-dimensional coordinates using a single microphone by utilizing the knowledge of environmental
sounds and sound maps. The proposed method estimates the amplitude of each sound source using
non-negative matrix factorization on the spectrogram of the sound, and then calculates the position
likelihood by comparing it with the sound map showing the amplitude of each sound source at each
location. The proposed method was tested within the research institute and in operational service
areas to evaluate positioning accuracy. During this process, it was suggested that information about

the absence of sound contributes to positioning. Through this study, the proposed method showed the

usefulness of environmental sounds as a source of information for obtaining absolute positions
without the need for device installation.
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