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In this study, we aim to establish active acoustic sensing technology that
conveys acoustic signals across an oﬁject's surface and learns their alterations to determine the
position, type, and state of items placed on the surface, as well as interactions with those items.
We implemented an acoustic active marker that emits acoustic signals, and considered two methods for
sensing its location: one utilizing the difference in signal arrival time and another using signal
attenuation. The results showed that the former method resulted in a mean error of 3.79 cm and a
standard deviation of 2.25 cm. The latter method, however, achieved a sufficiently small mean error
of 0.29 cm. Moreover, even when four objects were simultaneously placed on the same surface, the
estimation error was sufficiently small, at 1.82 cm.
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