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Abstract: Stereo vision wave measurement technology has become one of the most promising methods for
monitoring wave fields at present. However, traditional feature extraction and matching methods rely on
feature point extraction, therefore cannot meet the requirements of rate and accuracy in practical applications,
thereby affecting the effect of 3D reconstruction. This paper introduces the LoFTR (Local Feature
Transformer) algorithm. Taking the wave images captured by the binocular vision wave measurement system
installed on a certain fixed offshore wind turbine as the image set, an efficient wave feature extraction and
matching technology based on artificial intelligence algorithms and 3D wave field dense reconstruction
technology is constructed. The algorithm has been verified under various lighting environments. The results
show that the LoFTR algorithm can extract an average of 4300 pairs of matching points per frame for wave
images under normal lighting, while taking 0.9 s per frame. The matching effect is significantly better than

that of traditional methods. Moreover, for images with unclear textures in the night environment, the
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algorithm can still stably match more than 2000 pairs of matching points, achieving dense reconstruction of
the 3D wave field and providing core technical support for the intelligent monitoring of ocean waves.

Key words: binocular vision; wave detection; feature extraction; stereo matching; 3D reconstruction; LoFTR
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