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High accuracy indoor positioning and context estimation by sound using
microphone and verification
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We proposed and demonstrated a positioning method by TDOA regardless of
sound source. The special sounds such as ultrasonic waves and spread spectrum sounds were used in
this positioning system. In the TDOA method, it is necessary to detect the difference in the
reception time at the reference reception point and each reception point. We proposed a
configuration that calculates the reception time difference without having a replica, which is the
same source information for both the transmission and reception side. Here, in order to detect the
time difference with high accuracy, the CSP method was applied in place of the conventional method,
and a method of selecting a reference point for calculating the time difference was clarified. As a
result of the experiment that secured the space of the actual use condition, it was shown that the
accurate position could be obtained by the microwave oven selected as the sound source, the gas leak

alarm, and the flight sound of the drone.
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