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Possibility of Detecting the Shape of a Reflecting Object

— A mobile robot sonar ring sensor system measuring the bearing angle to the reflecting point : the 6th rep.—

o YATA Teruko, OHYA Akihisa, YUTA Shin’ichi : University of Tsukuba

Abstract — We are developing a new sonar ring sensor which is capable to measure accurate angle

of reflecting points. In this system, multiple transmitters and receivers are driven simultaneously,

and differences of time of flight are used for measuring the accurate angle. This paper discusses on

the possibility of detecting shape of the reflecting object using this system.
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An Ultrasonic Sensor, Multiple Transducers, The Simultaneous Measurement

Fig.1: A mobile robot “Yamabico AO” with a sonar
ring sensor — ONSiDe.

goooboboobobooboboo.
goobbooobobbooobboboooobog
gooooogo.
gbobooboobooboboooboboobooon
gooooooo0o, 000000000 o0ocoooo
00000 LO0DO0O000O0O0O0UO0OO, 00000
gobooobooboboboobbo. bbooboo
ggoboooobobooobooobbo,00bo0o0oo
gobooboobooboobooboboobooboo
00000 00ODOODOODOOODOOUOOUOUOOOOO



gog
Fig.2(a) DO0O0OOO0ODOOODOO,0000D0

dpoint(0) = \/L? + R2 —2LRcos(f — 6y) + L — R.
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dptanc(8) = \/(2L)2 + R2 — ALRcos(f — 6,) — R.
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Vertual sonar ring
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Fig.2: Ultrasound propagation models.
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Fig.3: Fitting error for the plane reflector.
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Fig.4: Fitting error for the edge reflector.
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