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Research and application of UAYV video panoramic fusion technology for river

and lake supervision
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(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China;
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Abstract: To address the challenges in high—altitude river and lake supervision, such as limited field of view,

severe wide— angle lens distortion, and unstable registration in complex water environments, a free— viewpoint

panoramic video fusion technology for UAV-based monitoring is researched and implemented. First, to correct the

geometric distortion caused by wide—angle UAV lenses, a self- calibration method utilizing natural geometric

constraints—such as riverbank lines—is employed to establish an accurate foundation for image alignment. Second,

to overcome registration failure in texture—sparse water surfaces, the ORB (Oriented FAST and Rotated BRIEF)

algorithm combined with RANSAC (Random Sample Consensus) is used to eliminate outliers and solve for the

optimal homography matrix, achieving pixel-level precision. Finally, to eliminate video jitter and color differences

caused by UAV attitude fluctuations and photometric differences, a dynamic registration mechanism and layered

blending strategy are introduced to generate seamless, spatiotemporally coherent panoramic monitoring results.
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Experimental validation in the typical river—lake network of Jinxi Town demonstrates that the proposed method

significantly enhances river inspection efficiency and provides effective digital support for algal bloom detection and

intelligent water management.

Key words: multi— source video fusion; UAV monitoring; distortion correction; video stitching; river and lake

supervision
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