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Application Research of Thermal Imaging Technology in

Video Image River Flow Velocity Monitoring

CAI Zhao's LIAO Min-han®, LIU Jiu-fu', LIU Hong-wei' , CHU Shao-zhi', MIN Xing'
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China;
2. Guangzhou Baiyun District and Long Reservoir Management Office, Guangzhou 510540, China)

Abstract: The video image flow monitoring technology has been applied in hydrological monitoring and irrigation area
monitoring. Due to the limitation of received light, video image flow monitoring method has limitations in monitoring at
conditions of night and low light. The thermal imaging was used to increase the spectral applicability of video flow meas-
urement and compensate for the low applicability of video flow measurement under night conditions. By using a visible
light and thermal imaging double-sided camera device mounted on a drone, the flow velocity field inversion results of visi-
ble light and thermal imaging camera devices under conditions of visible light and night were compared with the flow ve-
locity monitoring data. The results show that under the condition of sufficient visible light during the day, the inversion
effect of visible light video image flow velocity is better, and the accuracy error can reach within —5% except for a few
monitoring points; Due to the limitation of its resolution, thermal imaging camera has a certain ability to capture natural
tracers on the river surface, and has the ability and potential to invert the flow velocity field on the river surface. If miss-
ing particles of cold ice are added to the river section, the monitoring accuracy of thermal imaging at night can be signifi-
cantly improved. Except for one monitoring point, the relative error of monitoring accuracy is 8. 4% , and the accuracy of
the other three monitoring points is relatively high, all around —1%. The research results can provide important references
for improving the monitoring accuracy of video velocity measurement under conditions of nighttime and low light.
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Tab.1 Specific parameters of thermal imaging camera
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Fig.1 Binocular thermal imaging and unmanned
aerial vehicle imagery
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Fig. 2 Calculation results of surface flow field

naturally traced by visible light image
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Tab.2 Comparison of flow field calculation results and

experimental values under natural light conditions
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Tab.3 Comparison between LSPIV calculation results of
thermal imaging images and surface flow velocity

measurement results of flow meters
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Fig.3 Thermal imaging inversion flow velocity map
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Fig. 4 Binocular thermal imaging and unmanned
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aerial vehicle imagery
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Fig. 5 Comparison of imaging and inversion results of

"cold" and "hot" particles



. 14 - KoOHOH

BB

2% 2026 4

x4 MABRENFRERERENSLE R
Tab.4 Comparison of surface flow velocity measurement

results after adding temperature particles
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