The Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 10, No. 9, pp916-921, 1997.

o3
= CET

J"i AKX 2 M A
et 3XHA

10-9-8

Characteristics of 3-D Underwater Object Recognition Independent of
Translation Using Ultrasonic Sensor Fabricated with '
Porous Piezoelectric Resonator

ZUF, 07|y, HEE”,

(Hyun—-Chul Cho, Kqueong Lee, Jung-Hak Park. Su~-Ho Lee, Geon Sa-Gong)

Abstract

In this study,

Characteristics of 3-D underwater object recognition independent of translation using

the self-made ultrasonic sensor fabricated with porous piezoelectric resonator are presented. The sensor
was satisfied with requirement of ultrasonic sensor. The recognition rates for the training data and the
testing data are 97.45 and 91.25[%], respectively using the self-made uitrasonic sensor and SCL(Simple
Competitive Learning)neural network. According to the experimental results, It is believed that the
self-made ultrasonic sensor can be applied as sensor of SONAR system.
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Table 3. Invariant moment vectors for square
block in water

. . . 4cm 4cm 4cm 4cm
invariant| original )
left right up down
vector
¢ 0.1645540.166305 | 0.164358 [0.163771| 0.163771
¢2 0.000012 [ 0.000003 | 0.000042| 0.0 0.0
¢3 0.000005 | 0.000001 {0.000017 {0.000010( 0.000010
¢ a 0.0 0.0 0.0 0.0 0.0
¢s 0.0 0.0 0.0 0.0 0.0
¢e 0.0 0.0 0.0 0.0 0.0
¢ 0.0 0.0 0.0 0.0 0.0
E 4 539 AA27)5e) e 2R e

Table 4. Invariant moment vectors for rectangu

~lar block in water

. . . 4cm 4cm 4cm 4em
invariant{ original
left right up down
vector
¢ 0.17901210.175183 [ 0.174528 |0.172968| 0.179012
¢2 0.003086 | 0.000798 { 0.000590 | 0.000391 | 0.003086
¢ 0.000024 | 0.000023 | 0.000068 [0.000105 0.000024
¢4 0.0 0.0 0.0 0.0 0.0
¢s 0.0 0.0 0.0 0.0 0.0
¢a 0.0 0.0 0.0 0.0 0.0
¢ 0.0 0.0 0.0 0.0 0.0
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Table 5. Invariant moment vectors for cylin-
drical block in water
invariant| original dem 4.cm Ao den
vector left right up down

¢1  10.159144|0.158790 ] 0.154195 |0.1562730.156875
¢2 }0.000209(0.000915] 0.0 ]0.000249|0.000172
¢3 [0.000082{ 0.0 0.0 {0.000075(0.000052
¢4 0.0 0.0 0.0 {0.000001(0.000002
¢s 0.0 0.0 0.0 0.0 0.0
de 0.0 0.0 0.0 0.0 0.0
¢q 0.0 0.0 0.0 0.0 0.0
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Table 6. Invariant moment vectors for regular
triangle block in water

invariant| original 4em 4cm 4o den

vector left right up down
¢1 [0.2112480.252401 | 0.210368 |0.230469|0.211248
¢2  [[0.001340 | 0.000301 | 0.005882 [0.004776| 0.001340
¢ [10.00750710.018764 | 0.003308 |0.013915( 0.007507
¢4 [10.000432 | 0.000365 | 0.000379 {0.000602} 0.000432
¢s  ]10.000001 | 0.000001 0.0  10.0000020.000001
46 [10.000012 [ 0.000001 | 0.000028 |0.000026 | 0.000012
¢ 0.0 0.0 0.0 0.0 0.0
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Table 7. Underwater object recognition rate

ey § 7

after 50 iterations of SCL neural
network
4] ooy A g ol
i dole +| adg|woy +] ays
AA4715] 30 96.6% | 20 90%
AA4NE] 30 1009 20 95%
€ 5| 30 9%6.6% | 20 90%
AAz5] 30 96.6% | 20 90%
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