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Abstract

The accuracy of wind speed measurement is important for the observation of the ocean-atmosphere
interface. This paper briefly describes the advantages of the time difference ultrasonic wind speed
measurement method, and based on the two-dimensional V-structure ultrasonic measurement
principle of time difference method, a two-dimensional ultrasonic wind speed measurement sys-
tem based on STM32F103ZET6 is built. Compared with traditional wind measurement systems,
the design introduces the Hilbert Huang Transform algorithm to process the measurement data,
which can ensure the accuracy of the wind speed measurement. The experimental results show
that the design has strong adaptability and can achieve high precision wind speed measurement. It
has high reference value and practical significance in the observation of complex meteorological
environment such as air-sea interface.
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Figure 1. V-type measurement schematic
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Figure 2. Wind speed vector
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Figure 3. System overall composition
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Figure 4. Typical PWM waveform of the actual circuit
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Figure 5. Ultrasonic receiver module
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Figure 6. HHT flow chart
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Figure 7. System test physical chart
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Figure 8. Downwind wave receiving signal waveform
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Figure 9. Upwind direction ultrasonic receiving signal waveform
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