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Ultrasonic imaging analysis and real-time survey for
underwater physical model terrain
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Engineering Shandong Yingcai University Jinan Shandong 250104 China)

Abstract: As for the measurement problem of the underwater model terrain in physical model tests of hydraulic
engineering the authors analyze the characteristics of high frequency ultrasonic echoes and array ultrasound
imaging signals and propose an ultrasonic imaging terrain survey approach. This approach is by using a high—
frequency ultrasonic imaging device to obtain the real-time image of the underwater model terrain. A fast
noncontact and real-time survey of the underwater model terrain is realized by analyzing the ultrasonic imaging
signals and extracting the imaging terrain lines. The results show that the approach can effectively avoid the
interference of suspended particles to model terrain survey under water flow and realize the real-time
measurement for the underwater physical model terrain. The measuring error is within 3 pixels wide ( about
1.8 mm) with the advantages of strong adaptability fast speed and high resolution. This approach can provide
an effective method for the dynamic analysis and real-time survey of underwater model terrain. It has been
used in practical engineering.
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Fig.2 Ultrasonic waves from detector and echoes
from terrain in clear water
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Fig. 5 Distribution of one line pixels’ gray values
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Fig.3 Ultrasonic waves from detector echoes from terrain 4 ~5
and echoes from suspended sediments in muddy water
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Fig. 6 Coordinate of pixels (a) and operator model ( b)
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Fig. 4 Scanning map of the underwater terrain n ;
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Fig.7 Ultrasound imaging measurement system
for the underwater model terrain
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Fig. 8 Measured result of the underwater terrain
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Fig. 10 Comparison of terrain under muddy water
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