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Improvement of accuracy and speed in phase unwrapping by Bayes inference with
application to the indoor positioning
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Precise positioning uses phase angle information of the radio wave from a
reference point. The radio wave is represented by the amplitude and the phase angle, and only the
phase angle corresponds to a precise scale for converting a distance. This scale, however, returns
to zero at a distance of 1 wavelength, meaning that the measured value is wrapped within a 1
wavelength. It is necessary to unwrap the value by the one-to-many transformation, where the value
is not determined uniquely if the data is noisy. Therefore, we formulated the unwrapping estimation
model by a Bayesian inference scheme with including a priori information that either position or
velocity or acceleration changes continuously. Finally, we realized both precise and fast estimation

with approximation of the probability distributions obtained sequentially.
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