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Abstract: Vision-based measurement has been widely applied in industrial liquid level monitoring. How-

ever, in weak-texture scenarios such as liquid surfaces, existing methods often rely on floaters, markers,

or structured light to enhance matching features. These approaches are unsuitable in environments like pro-

pellant tanks of rocket engines, where high purity and airtightness are strictly required. To improve the

accuracy and robustness of stereo vision in weak-texture liquid surface scenarios, a confidence-guided

fusion method of monocular and stereo depth estimation is proposed. The absolute depth map from stereo

matching is used as the primary reference and the relative depth map predicted by a monocular neural net-

work is also incorporated in this method. A multi-dimensional confidence map is constructed to align the
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monocular depth to the stereo scale, and pixel-wise weighted fusion is performed under the guidance of
confidence. And the physical scale accuracy is preserved in high-confidence stereo regions, while monocu-
lar structural information is used to complement details in weak-texture regions, thereby enhancing the
overall accuracy and completeness of depth estimation. An experimental platform is built to measure liquid
level height, and the performance of SGBM, IGEV+-+, and the proposed fusion algorithm is compared
under different liquid levels. Experimental results show that the proposed method achieves an average
error of 1.505%, which represents a reduction of approximately 90.69% compared to the SGBM
method. These results demonstrate the effectiveness of the proposed approach in improving the accuracy
and stability of liquid level measurement.

Key words: liquid level measurement; stereo vision; monocular depth estimation; algorithm fusion;

image processing
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Fig.1 Schematic diagram of algorithm processing
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Fig 2 Principle schematic diagram of stereo vision depth
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Fig. 5 Statistical chart of camera calibration reprojection errors
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Tab.1 Comparison of liquid level distance measurement results
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Tab. 2 Statistical metrics of liquid level distance errors
(A7 RMSE/cm MRE/ % maxFE/cm
SGBM 19.644 16.162 25.992
IGEV++ 19.923 16.531 25.992
AT 1.999 1.505 3.450
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Tab.3 Comparison of distance measurement error metrics

under illumination variations

Bk RMSE/cm MRE/% maxE/cm
SGBM 5.83 9.75 13.1
IGEV++ 4.95 7.92 10.4
ATk 0.71 0.48 1.3
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