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An ultrasonic system with a linear array sensor adopting a holographic method is devel-
oped to measure the two-dimensional cross section profile of a granular surface during stor-
age. The system using a 40 kHz ultrasound composed of one transmitter is located in a
storage center and two linear array receivers consisting of 8 sensing elements. Preliminary
tests have provided data for efficient network training, network architectures, and learning
conditions for the measurements. A fully connected multilayered neural network trained by
13 surface profile patterns is used to eliminate any virtual image which emerged mainly due
to irregular reflection by the inner wall surface and wave interference. The surface images
reconstructed by the trained network with a back propagation algorithm are sufficiently ac-
curate for the estimation of fundamental surface patterns which are generally formed in the
hopper according to the conditions of charge and discharge of the granular materials.
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Fig. 1. Experimental Apparatus
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Table 1. Properties of Transmitter
and Sensing Element
(1) Transmitier

transmission sensitivity

110 dB ( 300 Vp-p at 1m)

receiving sensitivity

~42 dB (0 V./Pa)

(2} Sensing Element of Array

{requency

40 kHz

sensitivity

=74 dI3

sound pressure

more than 100 dB

directivity

more than 100 deg
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