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(& Acceleration of positioning program with software processor ZPUino )

Abstract

The purpose of this study is to accelerate the ultrasonic positioning system by using hardware assistance.
Matsuoka et al. (2015) used multiple frequencies of ultrasonic waves, and achieved 10 cm accuracy under
30 ms of positioning interval. Since the positioning interval is determined by the sum of propagation time
and calculation time, it is possible to expand the measurement range by speeding up the position calculation.

This study adopts the FPGA board “Papilio” powered by the software processor ZPUino, which is suited
to implement peripheral hardware. The positioning program was rewritten with fixed point datatype, and
then a square root circuit was added to ZPUino.

The processing time of the positioning program became 1.13 times in 3sender, 0.65 times in newton, 0.83
times in 4sender, and 0.82 times in async, compared to the original system by Matsuoka et al. (2015).
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