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3-D Object Imaging in Water by Multi-element Ultrasound
Transducer on Single Circular Chip and Neural Network

HisAasHI TAKETANI,* HIROSHI OTAWA,t K0ZO OKAZAKIt
and SHINICHI TAMURA

In this paper, we propose a method of imaging 3 dimensional object in water by multi-
element transducer that is made of a single circular chip divided into 36 elements. This is a
basic experiment of a 3 dimensional ultrasonic endoscope in the blood vessel. In order to make
the image, we use and train a neural network by back propagation algorithm. As the input of
the neural network echo peak time of the received ultrasound echo is used. The experiment
of reconstructing unknown 3 dimensional shape only by two dimensinal learning was done,
and the effectiveness of this method was confirmed. In this case we examined how mach we
can reduce the input dimension from the point of information criterion as well as square error
of the output. Finally, 3 dimensional ultrasonic imaging system that is more practical and

enhancing the system was examined.
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Fig.1 Overview of the experimental system.
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Fig.2 Front view of the transducer.
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Fig.3 Target for neural network trainig.
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Fig.4 Example of received echo for target C
(Transmitted: No.1, Recived: No.2).
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Fig.5 Ultrasound echo with low frequency componet
reduced for Fig. 4.
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Fig.6 Model observed ultrasonic echo.
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Fig.8 Learning process of the imaging using echo peak
time array (number of hidden units = 100).
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Fig.9 Target for test with trained neural network.
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Fig.10 Model for target “K”.
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Fig.11 Output result for target “K”.
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