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Fig.1 Liquid level measurement system based
on digital image processing
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Fig.3 The steps of digital image processing
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Fig.4 Camera imaging principle
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Fig.5 The principle of template matching
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Fig.6 Image processing of glass tube water gauge
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Tab.1 Interface detection results of
glass tube water gauge
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Fig.8 Double color water meter
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Fig.9 Processing results of two color water level meter
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Tab.2 Detection result of double
color water level meter
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Tab.3 Error of the liquid level measurement system
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Fig.10 Gradient amplitude histogram of
glass water meter
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Fig.11 Gradient amplitude histogram
of two color water level meter
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Tab.4 Adaptive high and low thresholds
for different images
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Measurement System of Liquid Level Based on Digital Image Processing
YANG Bingqing, ZHANG Zhouyan, ZHU Xiaoliang

(School of Energy and Environment, Southeast University, Nanjing 210096, China)

Abstract : The digitalization of basic equipment is the basic requirement for the development of intelligent power plants. In order

to realize remote monitoring and automatic reading of base type liquid level meters, a liquid level measuring system based on

digital image processing is proposed. Image processing algorithms include color threshold segmentation, improved Canny edge

detection and template matching and window search peak detection, which is new proposed. Instrument location, level interface

extraction, digital recognition and camera self-calibration are respectively performed on the captured images, finally realizing

the digitization of liquid level image. At the same time, the system has the function of adaptive median filtering, histogram

concavity analysis and perspective distortion self-correction, improving its noise resistance and adaptive performance. As

laboratory tested, the measurement system has good accuracy and can maintain the accuracy level of the original instrument.

Key words: liquid level measurement; color identification; edge detection; peak detection; perspective correction
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