) 2usgpel, weddusta detel, + Fusta ws
o ok = ==z ke
AAR™ - AT
s DE LS|

Development of Ultrasonic Sensor to Measure the Distance in

Underwater

Chi-Hyo Kim" - Tae-Sung Kim" - Jun-Ha Jung™ - Jin-Hyung Lee” - ¥ Min-Ki Lee
xResearch institutes of Mechatronics Changwon National University, Kyungnam 641-773, Korea
sx(Graduate school of Changwon National University, Kyungnam 641-773, Korea
* Department of Control and Instrumentation Eng., Changwon National University, Kyungnam 641-773, Korea
In-Sung Jang™" - Chang-joo Shin™

wxxKorea Institute of Ocean Science & Technology

8 %P ATE £F AY F4L AT 285 AN ANTAT 223 EA2FAE S BT WA Sk BAl $2H
HEoko s WAbHE FATTE 233 Sebol wAE BAZA AT 23S A6 g9kl mANNE AES S5 FUC B AT
AL MPALE AESH] A3 DARR FE R S 8% 1 ARE wolh WA} wol=e] geisle] AEe] Fejst
G W AEAV HE E AT FA AB] G ol gekel MAARNE AEAL N)FE AEE £F #7402 A
ol wabshsh FAAE ol AN AFe PN ERANE 287 A4 SetelwE AWstn AYHGe) we A 42

AP go] © 2o EARFA, WA, WAL AR, A5

iy

ABSTRACT : This research develops an ultrasonic sensor to measure the distance in underwater. The ultrasonic transducer transmits
an acoustic signal to an object and receives the echo signal reflected from the object. The ultrasonic driver calculates a distance by
multiplying the acoustic speed to the time of flight(TOF) which is the time necessary for the acoustic signal to travel from the
transducer to the object. We apply a thresholding and a cross correlation methods to detect the TOF and show their results.

When an echo pulse is corrupted with noise and its shape is distorted, the cross correlation method is used to find the TOF based on
the maximum similarity between the reference and the delayed echo signals. The echoes used for the reference signal are achieved at
the different environments, which improves the performance of the sensor. This paper describes the driver of the acoustic sensor and
analyzes the performance of sensors in different measurement environments.

KEY WORDS : ultrasonic transducer, echo signal, time of flight, distance, cross correlation
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Table 1 Specification of Ultrasonic Driver

power DC24V 15W

channel 16

process TMS320F2812
transmitter freq.(max) programable(400Khz)

) adjustable by
filter center freq.(max) .
potentiometer(1Mhz)

amplifier transistor & op—amp

adjustable by

amplifier ratio(max) .
potentiometer(50dB)
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