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Monocular vision-based gaugeless water level measurement
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Abstract: Water level is a key element of hydrological measurement. Accurate water level measurement is of great significance for flood
disaster prevention and water metering. With the construction of intelligent hydraulic engineering and the large-scale deployment of video
equipment, the water level recognition methods based on image processing have been processed rapidly, which is currently cutting-edge
research interest in the field of water level measurement. This article proposes a monocular vision-based gaugeless water level
measurement method. Firstly, deep learning techniques are used to formulate a water surface segmentation model enabling automated
waterline detection from water edge images. Subsequently, utilizing spatial mapping derived from camera calibration and sectional
constraints, 3D coordinates corresponding to waterline pixels are computed. Finally, statistical methods are applied to compute the water
level. The method is applied to an indoor flume experiment to validate its accuracy. The average number of falsely segmented pixels on
the water line is 0. 825, which shows that the water surface segmentation is accurate. The mean absolute error and root mean square error
are 1.5 mm and 1.9 mm, respectively. The results show that the method can accurately measure the variation process of water level.

Keywords : water level measurement; monocular vision; water line detection; deep learning; camera calibration
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Fig. 1 Flowchart of gaugeless water level measurement
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Table 1 Sources of dataset images
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European Flood 2013 https ://archive. org/ details/ european-flood-2013
FloodX https://zenodo. org/records/830501
VoS S EiTE ITSC Flood https : //www. dropbox. com/sh/ grxeep1k9a0yziq/ AAByrZYB-jGQoTvb0Yp22{]Fa
ADE Challenge Data 2016 https :// groups. csail. mit. edu/vision/datasets/ ADE20K
River segmentation dataset https://zenodo. org/records/ 1003085
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https://apps. usgs. gov/hivis/
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Table 2 Performance of water surface segmentation model
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(a) Smooth slope with
low water level
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(b) Smooth slope with
high water level

(c) AR TR K AL
(c) Rough slope with
low water level
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(d) Rough slope with
high water level
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(e) Binocular image
with low water level
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(f) Binocular image with
high water level
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Fig. 12 Results of water line extraction
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Table 3 Pixel error of water surface segmentation in
valid dataset
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Table 4 Error of water level calculation results
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