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Fig.2 Principle of distance measurement using

double-frequency ultrasonic wave and determination of m,.
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Fig.3 Schematic / block diagram of our system.

3. YRATLBIUERAX

AR O BT FE DV THEEE L7251 2 7 b % Fig3
WoRT. EREERAKEICLY 2 REEGERKEE2 S
R LTEE R ERRL L, WHBEE S VAT 2a—HiZ
Fin$ 5. hI AT 2a—Y O EHERE S EE
L, EIIMESDREEEIE—Fl & LT =40 kHz & £,=42
kHz (Z5RE L 7=, [RIRFREE Sz 2 A& I X5 A
NI UVARTF 2 —WHZ L 0ZWET 5. ZHEEZH» LA
Hwma ittt 925720, (HRERIZIBVTERE B
R L7-2MRES (40kHz & 42kHo) L SWE B4+ RE
L7-BBrT 2528 C, FEEEICHIE L BEfELE
MAEED. R E WSS, MBREICET S
Byl 2 & <3 o 8aridibic L0, &y SN
THMESZ2MHETEDZ L VWIBENDHD. KERT
VIR 100 ms & LTT 4 AN FA—F | L
DHEIEL, £OFT—ZIiL GP-IB # LT/ a Il
DIANTE, AHZHINAT =X VZEA T X
Fa— BN SEEOMMAEEEZ R LI-#,
(), R@ABLOKGNZE S TEMAEH L.

4 EBEREIUEER

EALFHAFE R B % Figd (2777, Figd O @1% 10 B0
MEDOELETH Y, HEEM=9 mm LLED 160 mm (X
OGN & 2 R 22 E FPHAA=170 mm F2LE) & THIE
TETWD. AW A E LOEENELTEHIETS

F—U— F

Displacement of stage [mm)]

Fig.4 Experimental results for evaluating our system.
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Positioning system using air-coupled ultrasonic waves

Katsuhiro SASAKI, Yoshitoshi TSUKAMOTO and Mineo ASADA

A system that simultaneously transmits and receives air-coupled continuous ultrasonic waves of double
frequencies (fi= 40 kHz, f£=42 kHz) is constructed for efficient detections of displacements longer than an ultrasonic

wavelength A;=9mm. In this system, a phase detection technique can accurately extract phase variations of received wave

signals for each frequency. Displacements up to 160 mm longer than the wavelength X,, have been successfully

measured with standard deviations smaller than A,.
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