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Real-time twin method of waterway surface flow field

based on LSPIV
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Abstract: The riverbed terrain of the Shipai bend between the two dams of the Three Gorges and Gezhouba
Water Conservancy Hub on the Yangtze River is complex, with significant changes in flow rate and a wide
distribution of surface obstruction flow patterns, posing safety hazards to the navigation of ships. However, the
existing problems of flow field measurement technology are limited measurement range, significant environmental
impact, and insufficient real-time performance, which cannot meet the needs of complex channel surface flow field
measurement. In response to the above issues, this article conducts research on real time twin method for surface
flow fields. LSPIV technology combined with multi view cameras is used to construct a real-time twinning system for
surface flow fields in sharp curved waterway environments. And on-site comparative tests are conducted in the
curved water area of Shipai, obtaining twin data of the flow field in the surface water area. The results show that this
method can accurately and real-time restore the actual water flow state on the surface of the waterway, and has a
good agreement with the measurement values of the unmanned aerial vehicle radar speed measurement equipment,

providing technical support for the safety of hub navigation.
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Fig.2 Method flow
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Fig. 5 Comparison before and after image preprocessing
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Tab.2 Comparison between twin system measurements and UAV measurements
SO PR (mes™ ) ASAETIE/ (mes™ ) EANLEAE/ (m-s™") IR E 1% TFEE, /% HBAEK Sque T S
1 0.74 0.70 0. 68 8.77 2.94
2 0. 63 0.73 0.79 -19.77 7.59
3 0.52 0.56 0.58 -10. 11 3.45
4 0.75 0.72 0. 66 13.72 9.09
5 0.73 0.67 0. 60 21.78 11. 67
6 0.74 0.70 0. 66 11.98 6. 06
7 0. 67 0. 60 0.52 28. 04 15.38
8 0. 69 0. 68 0. 65 5.69 4.62
9 0.75 0. 65 0. 60 24.90 8.33
10 0.50 0.59 0. 66 -24.26 10. 61
11 0.53 0. 46 0.41 28. 05 12.20 0.059 2 0.045 5
12 0.52 0.47 0.43 19.78 9.30
13 0.48 0.59 0. 66 -26.56 10. 61
14 0. 69 0. 65 0. 61 13.92 6.56
15 0. 69 0. 68 0. 67 3.70 1. 49
16 0.57 0.58 0.55 4.36 5.45
17 0.45 0.43 0.42 6.09 2.38
18 0. 40 0.37 0.35 15.25 5.71
19 0.57 0.52 0.51 12. 14 1. 96
20 0.34 0.39 0.39 -12.12 0. 00
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