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Quadratic correlation-based ultrasonic wind vector
measurement of dual-array receiver arrays

Shan Zebiao'> Han Mingxuan' Xie Shijuan' Liu Xiaosong'
(1. School of Electronic and Information Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. Changchun Meteorological Instrument Research Institute, Changchun 130102, China)

Abstract: Since the wind speed and direction measurement accuracy of ultrasonic anemometers is low and the noise suppression capacity
is poor, a double-array receiving array ultrasonic sensor wind speed and direction measurement technique based on the secondary
correlation method is presented. Firstly, an array structure consisting of an ultrasonic transmitting array and two receiving arrays is
adopted, secondly, a method for measuring ultrasonic propagation time based on quadratic correlation is given according to the structure
of the system, which can effectively improve the accuracy of wind speed and direction measurement by using stronger performance of the
quadratic correlation algorithm for noise suppression. Finally, the effectiveness of the proposed method is verified by simulation
experiments and a real measurement system built. The experimental results show that the wind speed and direction measurement method
of the dual-array receiving array ultrasonic sensor based on the quadratic correlation algorithm has a strong noise suppression capability,
and has a higher wind vector measurement accuracy. The practical test shows that the maximum error of wind speed and wind direction
angle measurement are 0. 24 m/s and 2.4°, which basically meets the accuracy requirements of ultrasonic wind speed and direction
measurement.
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Fig. 1 Structure of ultrasonic wind measurement system
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Fig.2 Wind measurement results
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Fig.3 RMSE of wind speed measurement

using different algorithms
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Fig.7 Experimental testing system
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Table 1 Actual measurement results
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