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Sound Field Control of Ultrasonic Sensor for Mobile Robot
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The purpose of this study is to develop an ultrasonic sensor for mobile robots which can measure the
distance to the object robustly. To measure the distance to the known and desired object correctly, it is
necessary to catch the echo only from the object. However, the sound field of ultrasonic sensor is not so
sharp generally, the disturbance generated by an unexpected obstacle may exist unfortunately. The easiest
and the most effective way to remove the influence is the use of a horn. The sound field can be controlled

by the horn(or board) which is settled in front of the sensor. In this report, various shapes of the horn are

examined through experiments and the effectiveness of the horns are verified.
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O 1: Shape of the horns. Horn A (left), horn B (center)
and horn C (right).
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O 2: Arrangement of the transmitter and the horn.
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O 3: Configuration of the transmitter and the receiver

in the experiment of sound field measurement.
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O 4: Sound field without horn (left) and with the horn
A (right).
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0 5: Sound field with the horn B (left) and C (right).
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0 6: Configuration of the robot(transmitter) and the

receiver in the experiment of sound field measurement.
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O 7: Echo signal (without horn).
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O 8: Echo signal (with horn C).

goboobooobobooobooobbooobboooon
gbobooobbooboboooobbooobboooon
gobooobooooboboooobbooobboooon
000000 8UubUobo cooUuUuUuboooooooog
gobooooboooboboooobbooobboooon
oobooobobooobbooobooobboooo
oobooooboobbooobobooobbooooo
ogoboooboooboboobboooboboooo
obooobobooobobooobooooo

4 0O0O0O0

00000000000 0O00OU0O0 (booboo)boo
goboooboooboboooobbooobboooon
gbboooboobobooobboooobooooboboooon
ooboobbooobbooobbooobboooo
oooooobooooboboooobbooobboooo
ooboooboboooboboobboooboooooo
ooboooboboobobooobboobobooooo
gbooboboobobooon



