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Visual Measurement and Model Reconstruction of Topography Under
Muddy Water Based on B-Mode Ultrasound Imaging
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Abstract: Real-time observation and model reconstruction of topography under muddy water are vital for the research
of sediment movement and fluvial process in the model test of river engineering. In this paper, a real-time visual
measurement and 3D model reconstruction method based on the ultrasonic images obtained by B-mode ultrasound
imaging device is described for the topography under muddy water. Based on the similarity and gradual change of
topography in the consecutive multi-frame images, this method can automatically indentify underwater riverbed
boundary lines, real-time monitor the change of topographic lines and then reconstruct their 3D model topogra-
phy. Results show that the errors of both visual measurement and 3D reconstruction are less than 1 mm for muddy-
water topography in model test. The method can effectively neglect the imaging interference of moving particles and
reproduce the topography under muddy water. This method is visual, fast and real-time. It is an effective approach
for water-sediment movement research, sand topography monitor and their riverbed erosion and deposition analysis
in sediment-laden flow.

Keywords: ultrasound imaging; muddy-water topography; visual measurement; 3D model reconstruction; real-
time observation
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Fig.1 B-mode ultrasound acquisition and processing system

2 B
Fig.2 B-mode ultrasound image of sediment topography
under muddy water
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Fig.3 Procedure schematic of this method proposed in
this paper
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Fig.4 Automatic identification process of underwater
topography and its imaging grey feature of bright
band
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Fig.5 Visual measuring result of sediment topography
under the water flow
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Fig.6 Dynamic measurement of topography and analysis
of its erosion and deposition under muddy water
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Fig.7 A 3D map reconstructed with five topographic profile
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Fig.8 3D reconstruction of underwater topography
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Fig.9 Error analysis of visual measurement and model reconstruction for underwater topography
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