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Intelligent water-level monitoring method based on image semantic segmentation

ZHANG Wenjing' , ZHANG Zhen' , HUANG Jian’, ZHOU Yang', JIANG Yun'
(1. College of Computer and Information Engineering, Hohat University, Nanjing 211100, China;
2. Hydrology and Water Resources Monitoring Center of the Middle Reaches of Ganjiang River, Ji’ an 343000, China)

Abstract: To address the problem that the existing water-level detection method based on the gray image segmentation is susceptible to
complex illumination conditions such as water surface flaring and reflection, and the problem of large measurement errors caused by the
entanglement of floating objects during high flood periods, a deep-learning-based intelligent water-level monitoring method for staff
gauge is designed. This method uses the three-class sample images of staff gauge, water surface, and floating objects, which are
collected under different conditions and accurately labeled manually, to construct the data set, and then trains the deep fully
convolutional neural network to perform the pixel-by-pixel classification prediction of staff gauge images. Finally, the pixel position of
water line is detected in the semantic segmentation image, and transformed into the actual water level value. The test results show that
the method can overcome the shortcoming of traditional methods in the image feature extraction, improve the adaptability of image
segmentation to complex changing environments in the field, realize the recognition of measurement effectiveness, and achieve the
purpose of intelligent monitoring of water level with the comprehensive uncertainty of measurement less than 3 ¢m.
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Fig.5 Staff gauge images and measurement results at different times
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Fig. 6 Staff gauge image and segmentation results at different times
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