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Abstract: In this paper, we describe a novel high-accuracy 3-D positioning method for a smartphone using
direct and reflected acoustic signals from two existing installed speakers. We propose a new concept called
Marror image speaker regarding primary reflected signals from a wall and a floor as signals transmitted from
a virtual speaker at a mirror image position of its original one. We hold a smartphone horizontally, and
specify a real speaker and mirror image speakers by using two microphones built-in a smartphone. In our
experiments, we installed speakers at intervals of 2.5 m along a corridor and estimated the smartphone posi-
tion at several places on a reflective and an absorptive floor. From these results, we obtained 90th-percentile
errors of less than 37.7mm and maximum random errors of less than 5.22 mm for 3-D positioning. Further-
more, we clarified the usefulness of mirror image speakers using Dilution of Precision (DoP) measures and
confirmed it through computer simulations.
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Fig. 1 The overview of our proposed mirror image speakers.
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remote.
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