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Study on image water level recognition based on grayscale stretching

Wu Ting* ™, Chu Zefan™ ™ |, Chen Cheng” ™ , Zhu Jianyong* **
( " Nanjing Automation Institute of Water Conservancy and Hydrology, Ministry of Water Resources, Nanjing 210012)
( ™ Hydrology and Water Resources Engineering Research Center for Monitoring,
Ministry of Water Resources, Nanjing 210012)
Abstract

The image method of water level measurement detects the water level line through image processing technology
to realize the automatic acquisition of water level information. However, due to the effects of complex on-site ambi-
ent lighting conditions, clear water reflection, low imaging resolution, and oblique viewing angles, the recognition
of characters and tick marks on the water gauge surface is quite unreliable. In order to improve the accuracy of the
water level value under complex lighting conditions, a detection method of the water level is designed based on
grayscale stretching. First of all, a new denoising model is constructed based on residual learning and convolutional
neural network (CNN) , which can maintain the details of the water gauge while removing the noise of the water
gauge image. And then, the grayscale histogram is used to count the grayscale values of the water surface, back-
ground, and water gauge, and analyze to determine the range of gray stretch, and clarify the boundary between the
water gauge and the water body to locate the water level.

Key words: grayscale stretch, convolutional neural network (CNN) , residual learning, perspective distortion
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