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Abstract

Large-scale particle image velocimetry (LSPIV) is a two-dimensional velocity field technology to
measure the river surface by optical imaging observation of flow tracer (object) target, which has
many advantages compared with the conventional rotor velocimeter, acoustics, radar and laser
Doppler velocimetry. However, at present, most of the LSPIV system is based on the ground fixed
camera measurement, even if the measurement is based on unmanned aerial vehicle. In the ap-
plication of ultra-large scale surface flow field imaging measurement over ten thousand square
meters, the accuracy and stability of the measurement are severely limited due to the influence of
the operating area, weather and illumination, water flow conditions, and the disturbance of chao-
tic light aliasing in the imaging environment of the river-air interface (atmosphere-water inter-
face). Therefore, this paper proposes a design pattern of U-LSPIV measurement system for simu-
lating complex eye visual motion perception of flying insect-dragonfly, by using the DJI Enterprise
WIND series WIND 8 UAVs carrying measuring instrument. Based on optical imaging observation
of the water surface, by simulating compound eye of flying insect-dragonfly in the background of
the disturbance of chaotic light aliasing to identify accurately the target of interest, the natural cha-
racteristics of high adaptability and high reliability, and the lightweight and low-power optic lobe
neural computing paradigm are used to improve the accuracy and stability of the measurement of
the full-field velocity field and sectional flow in the water surface. The novel design pattern pro-
posed in this paper provides an effective solution for the application of LSPIV measurement in the
field environment at ultra-large scale.
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Figure 1. The overall design frame of U-LSPIV measurement system
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Figure 2. The working process of the wireless broadband data transmission system
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Figure 3. Design of the receiving and sending system based on TD-LTE
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Figure 4. Schematic diagram of UAV test operation
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Figure 5. The realization of the integration of optical-mechanical-electric-computation
technology simulating dragonfly vision computing
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