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Research on Machine Vision Measurement Technology for

Dam Surface Settlement Based on Natural Markers
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Abstract: In response to the problem of traditional machine vision technology requiring specialized targets to assist in
measuring dam surface settlement in complex terrain, this study proposes a machine vision measurement technology for
dam surface settlement using the natural patterns or natural features (such as bedrock, mountain body, etc. ) of the exist-
ing objects on the dam surface as markers. A fixed point region image registration method that simplifies the projection
model has been developed. By deriving and simplifying the estimation of the projection model, the application scenarios of
the model have been extended, and the image can be effectively corrected. An accelerated robust feature transformation
algorithm is integrated to extract the features of natural markers, accurately match the image feature lattice, and then cal-
culate the average pixel displacement of the markers. By obtaining the proportional relationship between pixel distance
and physical distance, the true displacement of the markers can be calculated. The experimental results show that within
a monitoring distance of 70 m, the measurement accuracy is in the range of —1. 00 mm and 1. 00 mm, effectively solving
the problem of low-cost wide area monitoring of dam surface settlement, which can be applied in practical engineering.
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Fig. 1 Algorithm flowchart
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Fig.2 Schematic diagram of camera movement changes
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Fig. 3 Schematic diagram of error correction
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Tab.1 Precision test design scheme
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Fig.5 Comparison before and after image correction
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Fig. 6 Changes in settlement displacement
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Tab.2 Experimental design under different distance
shooting conditions
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Fig.7 Measurement accuracy at different shooting distances
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Fig. 8 Robustness test verification
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Fig. 9 Applicability test verification
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