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Study and Examination of the Sensor Mounting Error in the
Ultrasonic Positioning System

NORIHIKO KURONUMA™ TAKAYUKI SUZUKI™
HIROSHI TANAKAT

CHOKATSU YARA™
SHIGENORI IOROI™

The propagation velocity of sound is much smaller comparing to radio frequency, therefore precise positioning whose maximum
error is less than 100mm is expected to realize by using a low-cost micro-computer. The authors have developed positioning
system that is composed with ultrasonic sensors. Its maximum errors are less than 30mm and 300mm for horizontal and
perpendicular direction, respectively. It is found that these errors are much larger than the results obtained by numerical
simulation taking a resolution for detecting propagation time into account And also simulation results indicate that the number of
receiving sensors gives much effect to positing accuracy. This investigation describes the effects of the number of receiving
sensors and time resolution to positioning accuracy. The validity of simulation results is verified by referring to experimental
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results. In addition, the setting error for receiving sensors is investigated by both of simulation and experiment.
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F 11 HEERSEE 2N B U2 B A O MIADRE EE (XY J5 1)

4 R | P BRI | ORORME | IERRZhEK
2MHz 11.22 16.41 90.73 290(67.6%)
20MHz | 2.856 8.791 66.41 307(71.6%)
200MHz | 0.3141 | 1.084 10.07 304(70.9%)
2000MHz | 11.22 16.41 90.73 290(67.6%)

Vol.2014-1TS-56 No.15
2014/3/7
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ZAERZ 4 KD 5 I LT GE ORER TR & < HifF
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F 13 Z{E RO RINERZEIZ G 2 5 E(XY FM)

#* 12 BREEREEED A b L7258 O PIRDRSEE(XYZ J5 1)

SZIERE | Y EEEE | RKE TIAL R Eh#
4 gy | 1122 | 1641 90.73 290(67.6%)
5 47 | 0.2883 | 0.1864 | 0.9840 429(100%)
6 /47 | 0.2069 | 0.1169 | 0.5830 429(100%)

£ 14 ZEROBPUNGEEEIL G 2 5 B (XYZ J71)

4RI | P BRSSO RORE | IR
2MHz | 64.09 96.26 690.8 290(67.6%)
20MHz | 17.53 57.57 436.4 307(71.6%)
200MHz | 2.201 13.34 218.9 304(70.9%)
2000MHz | 64.09 96.26 690.8 290(67.6%)
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ZIERE | FB | EEEREE | RONE N[ ARREIEY
4 SN 64.09 96.26 690.8 290(67.6%)
5 SHINL 1.058 0.732 3.352 429(100%)
6 AUHINL | 0.7188 0.4817 2.337 429(100%)
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