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Wind Measurement with Three Mutually Transmitting Ultrasonic
Sensors Based on Quadratic Correlation Method
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Abstract: Considering that the existing ultrasonic wind measuring instrument has low measuring accuracy and is eas-
ily affected by environment temperature, humidity and shadow effect, this paper proposes an ultrasonic wind measurement
method with three mutually transmitting array elements based on quadratic correlation method. In this method, a structure
with three mutually transmitting ultrasonic sensors is adopted, the transmission time of ultrasonic wave is calculated by us-
ing quadratic correlation time-delay estimation algorithm, and then the wind speed and wind direction are obtained accord-
ing to the relationship between the transmission time and wind speed and wind direction. The proposed method has strong
noise suppression capability, and is free of the influence of temperature and humidity, so there is no need to correct ultra-
sonic velocity in real time. Moreover, the wind measuring structure with three mutually transmitting ultrasonic sensors can
reduce the influence of shadow effect. At last, numerical simulation experiments are carried out to verify the effectiveness
of the proposed algorithm, and the wind measurement system with three mutually transmitting ultrasonic sensors is built for
measured data experiments. The experimental results show that the proposed method gets higher wind measuring accuracy
than the wind measurement with orthogonal mutually transmitting ultrasonic sensors, the wind measurement with ultrasonic
sensor array, and the wind measurement with three mutually transmitting array elements based on correlation. According to
the actual test results, the relative error of wind speed is 2.38% and the error of wind direction is 2.3°, which basically meets
the technical requirements of ultrasonic wind measurement.

Key words: wind speed and direction measurement; ultrasonic wind measurement; three mutually transmitting ultra-
sonic sensors; quadratic correlation; shadow effect
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