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High precision indoor positioning system based on integration of multiple
position fingerprints and dead reckoning
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This study showed appropriate design methods and characteristics of an
integrated positioning system based on integration of multiple position fingerprints and dead
reckoning, and that can be used with mobile terminals, and evaluated its effectiveness. A dead
reckoning system that estimates displacement of movement using MEMS acceleration and angular rate
sensors in a smartphone was constructed, and a distribution model of cumulative error was
constructed from the data measured during walking with the system. We evaluated experimentally the
proposed method and showed that it provides higher accuracy than the reverse fingerprinting method,
clarified the conditions for moving displacement estimation to obtain higher accuracy, and
demonstrated that high-precision indoor positioning is possible under general conditions with a
smartphone.
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