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Enhancing River Flow Observations with Deep Learning-Based
LSPIV Accuracy Correction
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Abstract

Accurate measurement of river surface velocity is vital for hydrological research.
However, traditional methods such as the Acoustic Doppler Current Profiler (ADCP) are
limited by high costs, restricted spatial coverage, and deployment difficulties. Large-Scale
Particle Image Velocimetry (LSPIV), a low-cost alternative, is susceptible to inaccuracies
caused by the Region of Interest (ROI) range and the intrusion of external objects. This study
integrates deep learning into the LSPIV framework to address these challenges, utilizing the
semantic segmentation model SegNet for image segmentation and the object detection model
YOLO v8 for identifying interfering objects.
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The system was tested using real-world data from the Tamsui River around Taipei Bridge.
Results show that the deep learning-based LSPIV outperforms traditional methods in accuracy.
The Root Mean Square Error (RMSE) ranged from 0.048 to 0.126 m/s, surpassing traditional
LSPIV performance. The Coefficient of Determination (R9 ranged from 0.985 to 0.999,
indicating strong agreement with ADCP measurement data. SegNet was used to define a
dynamic ROI based on water level variations, while YOLO v8 identified and excluded
vessel-influenced areas. Both models contributed to improved surface velocity estimation.
The findings highlight the potential of combining deep learning with LSPIV to achieve
accurate river monitoring in complex environments.
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