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A Study on the Distance and Object Recognition

Applying the Airborne Ultrasonic Sensor

E. K. Han and 1. G. Park

Abstract Recently, object recognition ultrasonic sensor is being used with automatization of industrial

machine. Points which characterize the object can be deteted by measuring the propagation time of

ultrasonic impulse and azimuth which gives its maximum amplitude, and from these points shape, position

and orientation of the object are deduced. A new measuring method is adopted, where the distance

to the object is calculated by sound reflection time which is measured from O—cross point of sound

wave, and azimuth is measured by angle indicating maximum amplitude. The measuring accuracy of

1.0mm for distance and 0.5—2° for azimuth have been accomplished. By rotational scanning of sensor

the characteristic point of an object can be known and it gives the information of its shape, position

and orientation. Experimental results showed that the object of some complicated shape can be recognized,

which suggest its applicability to robot.
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Table. 1 Specification of probes

SENSOR TYPE FREQUENCY (KHz)
EFR—OUB 40 K 2 40
EFR—RUB 40 K 2 40
EFR—OWB 40 K 2 40
EFR—RWB 40 K 2 40
EFR—OUB 40 K 22 40
EFR—RUB 40 K 22 40
USP—A 400 T 1000
USP—A 400 R 1000
ULTRAN KG 100—1 91531 1000
ULTRAN KG 100—1 91532 1000
ULTRAN KG 100—1 91538 2000
ULTRAN KG 100—1 91539 2000
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Fig. 1 Formation of reflection wave.
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Fig. 2 Pulse wave form.
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Fig. 3 Measured waveform of reflection wave.
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Table. 2 Relationship between object and echo ampli-

tude.
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1) Ultrasonic Flaw Detector : UT 2000(HITACHI)
2) Digital Oscilloscope : TEKTRONIX - 2430
* M 3010—2(HITACHD
1 FG—141 (NP)
: PC-9801 VM(NEC)

3) Ultrasonic Pre—Amp
4) Function Generator

5) Computer

6) Printer :PC- PR 20KL(NEC)
7) Ultrasonic Sensor : Table 1
8) X Y X Table * Range 500mm
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Fig. 4 Schematic diagram of measuring and analysis
system.

4. £2T} MAO| olgt ZHa| 3 B o1y A

=]

4-—1.
RE

0H

=220} MAje] SMAH
o4 Probe® 4} (EFR—OUB 40K2, EFR—

~

_13_



rok

B R A R

RUB 40K2)9] &3 AAME XYZ Tableol &5
AXE 721'7"]'3}5’_ %41 Probed] Probe 3% F=9)
i JA7INA 3547 AIEELE &
3]'9&5}. 7t F3a= 40KHzo| T}

Photo. 2 : (1) Ultrasonic sensor
(2) Acryl plate
(3) Polystyrol block
(4) X Y Z Table
(5) Rotating scanning apparatus
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Fig. 5 Measurement of siginal arrival time by O—

cross point.
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Fig. 6 Arrangement of sensor and objects.
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Fig. 7 Characteristics of distance and echo amplitude

of ultrasonic sensor.
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Fig. 10 Emaple of recognition of more complex obje-
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Fig. 13 Signal analysis of corner section
(a: signal waveform b : FFT)
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