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Abstract: In recent years, multiple empirical projects of offshore floating photovoltaic power stations have been built
at home and abroad. However, related structural damage accidents have occurred repeatedly. The dynamic displace-
ment is an important indicator reflecting the operational status and system performance of structures, and its effective
monitoring is of significance. To overcome the limitations of traditional monitoring methods in marine environments, a
computer vision-based monitoring method for the motion displacement of a floating island was proposed, which used
telephoto camera equipment for video capture, selected a natural marker for target tracking, and employed a scale fac-
tor method for displacement calculation. In addition, a sub-pixel displacement calculation method based on cubic

spline interpolation was put forward according to the engineering characteristics. To verify the accuracy and practical-
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ity of the proposed method, simple calibration tests, hydraulic model tests for a floating photovoltaic island, and proto-
type monitoring tests for an actual photovoltaic floating island in certain sea area of Tianjin were designed and imple-
mented, and the corresponding detailed error analyses were also performed. Results show that compared with the
methods such as Gaussian surface fitting, the sub-pixel displacement calculation method based on cubic spline interpo-
lation has advantages in terms of accuracy and calculation speed, which can better alleviate the problem of significant
error growth caused by an increase in shooting distance in the pixel-level template matching method. When the shoot-
ing distance is greater than or equal to 100 times the object distance variation, the influence of the floating island mov-
ing along the optical axis on the displacement in the imaging plane can be basically eliminated. The proposed method
has a normalized root mean square error of 1.78% at a shooting distance of 20 m in the laboratory, indicating a good
accuracy. Furthermore, the double amplitude values of vertical motion displacement obtained from prototype monitor-
ing are quite close to the wave height, the normalized correlation matching coefficient matrix has significant peak val-
ues, and the sub-pixel calculation results demonstrate good fitting effects. Based on the comprehensive analysis, it can
be concluded that the monitoring results are reasonable and effective, and the proposed method has application pros-
pects in monitoring the motion response of offshore floating photovoltaic islands.

Keywords: computer vision; offshore floating photovoltaic; motion response; real-time monitoring; error analysis
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Fig.14 Vertical displacement monitoring results of off-
shore floating photovoltaic island prototype
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Fig.15 Reliability evaluation of prototype observation
results of floating island displacement
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