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The accuracy upgrade of ultrasonic flow measurement system

based on BP neural network

Liu Tao, Wang Hongliang
(National Key Laboratory for Electronic Measurement Technology , North University of China, Taiyuan 030051 , China)

Abstract: Based on the principle of time difference method of ultrasonic flow measurement, the measurement errors caused by the
convexity and convexity installation and installation position deviation of transducer are analyzed, the system model of flow measure-
ment is established, and the flow calculation method based on BP neural network is put forward to compensate the measurement er-
rors. Taking Senscomp Tao2008 ultrasonic probe as an example, the flow is measured in the software and hardware of the system
designed based on the neural network algorithm.The experimental results show that the neural network has stronger nonlinear com-
pensation ability than the traditional weight system.
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(m/s) /(m/s) 1% /(m/s) 1%
0 -0.003 5 \ 0.002 2 \
0.370 5 0.3257 -12.092 0.366 5 -1.079 6
0.790 5 0.714 2 -9.652 1 0.796 2 0.721 1
1.1611 1.0233 -11.868 1.138 1 -1.980 8
1.457 9 1.294 8 -11.198 1.438 4 -1.3375
1.754 6 1.638 1 -6.639 7 1.788 2 1.914 9
2.596 6 2.319 1 -10.687 2.5715 -0.966 6
3.201 6 3.016 4 -5.784 6 3.2115 0.309 2
3.9195 3.5316 -9.896 6 3.9176 -0.048 5
4.844 7 4.323 1 -10.766 4.797 1 -0.9825
6.596 1 5.9389 -9.963 4 6.592 6 -0.053 1
7.710 9 6.995 7 -9.2752 7.766 8 0.724 9
8.877 8 7.9313 -10.661 8.806 5 -0.803 1
9.461 6 8.5139 -10.016 9.453 8 -0.082 4
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