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Compensation method of the error caused by ranging angle
in ultrasonic positioning

Lyu Yingchun, Tian Jianyan, Chen Yan, Qiao Xiaojie, Wu Haichao

(College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract : In order to solve the problem that it is difficult to effectively compensate the error caused by the angle in ultrasonic ranging,
based on the theory and method of function approximation, a compensation method of the error caused by the angle in ultrasonic ranging
is proposed. Firstly, the propagation and incidence process of ultrasonic pulse are simulated. The simulation results show that the
propagation speed of ultrasonic pulse is different under different ranging angles, which becomes the medium of error introduction. Then,
the correlation relationship between the ranging angle and the error under the action of this medium is analyzed through experiments, the
basis function model combination method is used to construct the ultrasonic ranging angle error model. Finally, aiming at the problem
that the model independent variables ( measured distance and ranging angle) must be known values, and error compensation cannot be
achieved in practice, the measured value of ranging is taken as the variable of the iterative calculation, the model is taken as the
relational expression of the iterative calculation, and a compensation algorithm of the error caused by the ultrasonic ranging angle is
designed. The actual measurement verifies that the algorithm can make the average value of the ranging error less than 1. 1 mm when the
ranging angle changes, which effectively compensates the error caused by the ranging angle and improves the accuracy of ultrasonic
positioning.
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Fig. 1 Schematic diagram of the positioning of a pig
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Fig.2  Ultrasonic pulse sound field
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Fig.3 Propagation characteristics of ultrasonic pulses in

different ranging angle directions
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Fig. 4 Peak time of ultrasonic pulse at different ranging angles
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Fig. 6 Scatter plot of measurement data
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Fig.7 Deviation for different ranging angles
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1750 6.71 2.46
2250 6.84 2.62
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Fig. 8 Principle diagram of the compensation algorithm
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Table 10 Error caused by ranging angle of different
ranging methods

SEBREE DR FE B/ mm DU FE %22/ mm
B/mm o BEC Wik HARXGH: WR(HIE HAMIXGHE
0 795.89  801.26 0.89 6.26
5 799.75  802.25 4.75 7.25
795
10 802.34  806.54 7.34 11.54
15 804.23  818.98 9.23 23.98
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Table 11 The compensation effect for the error in Table 10

TERBER B MR HIER 22/ mm
/mm /C W HHRE
0 0.13 0.43
5 1.77 0. 88
795
10 1.46 2.21
15 0.95 0.82
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Fig.9 The positioning effect of the compensation algorithm
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Table 12 Ultrasonic positioning error mm
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