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3-D Underwater Object Restoration Using Ultrasonic Transducer Fabricated with
1-3 Type Piezoceramic/Polymer Composite and Neural Networks
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Abstract - In this study,

(Hyun-Chul Cho - Keeseong Lee - Hun-il Choi -

alze gt
Geon Sa-Gong)

the characteristics of Ultrasonic Transducer fabricated with PZT-Polymer 1-3 type

piezoelectric ceramic/polymer composite are investigated. 3-D underwater object restoration using the self-made ultrasonic
transducer and modified SCL(Simple Competitive Learning) neural network was presented. The ultrasonic transducer was
satisfied with the required condition of commerical ultrasonic transducer in underwater. The modified SCL neural network
using the acquired object data 16X16 low resolution image was used for object restoration of 32X 32 high resolution
image. The experimental results have shown that the ultrasonic transducer fabricated with PZT-Polymer 1-3 type
piezoelectric ceramic/polymer composite could be applied for SONAR system.
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Fig. 2 Experimental set-up for underwater object restoration
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Table 1 Dimensions of used objects
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Table 2 Restoration patterns of experimental object
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Fig. 4 Pulse—esho response of 1-3 type piecoceramic/polymer
composite ultrasonic transducer
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Fig. 5 Contour extraction of cylindrical block at the original
position
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Fig. 7 Contour extraction of cylindrical block translated down
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Fig. 8 High resolution restoration of cylindrical block

translated down 2cm
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Fig. 6 High resolution restoration of cylindrical block at the
original position
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Fig. 9 Contour extraction of rectanguiar block translated left
2cm
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