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Applying Deep Learning Mask R-CNN to Automated River
Water Level Measurement
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Abstract

Accurate monitoring of river and channel water levels is essential for effective
water resource management. Traditional methods, which rely on pressure-based level
gauges, often encounter issues such as sediment buildup and low water levels, resulting
in the need for meticulous site selection and high post-management and maintenance
costs. This study introduces an automated water level measurement technique utilizing
CCTV images and the Mask R-CNN deep learning model for instance segmentation.
This approach aims to enhance the accuracy and efficiency of water level monitoring
while mitigating the costs and maintenance challenges associated with conventional
methods.

In this research, images from the Yufeng Station in Hsinchu were collected to train
the Mask R-CNN model to detect the water level line. The detected water level line was
used to calculate the water level via a virtual water gauge, and the results were
compared with actual water levels recorded by the Yufeng water level station. Findings
demonstrate that the Mask R-CNN model can precisely identify the water level line in
images and accurately determine the water level using a virtual water gauge.
Keywords: Deep learning, Mask R-CNN, Instance segmentation, Water level, Virtual
water gauge.
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