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Research on dual one-way pseudorange measurement of
multi-channel ultrasound

Zhao Baigiu'> Meng Lixin' Yu Xiaonan' Zhang Lizhong' Tong Shoufeng'

(1. National and Local Joint Engineering Research Center for Space Optoelectronic Technology ,Changchun University of
Science and Technology, Changchun 130022, China; 2. College of Mechanical and Electrical Engineering,
Changchun University of Science and Technology, Changchun 130022, China)

Abstract ; Ultrasonic ranging is a non-contact measurement method that is widely used in industry and transportation. In order to improve
the ranging range of ultrasonic waves and solve the problem of crosstalk noise when the distance between multiple channels is relatively
close, applies “ dual one-way pseudorange measurement technology” to the premise of changing the electroacoustic converter and
transmitting and receiving hardware circuits. In the ultrasonic ranging system, the dual one-way measurement replaces the traditional
reflective two-way ranging, and the clock between the ranging main end and the ranging slave is synchronized by the wireless serial
communication to improve the ranging range, and the technology can also eliminate the system itself. Clock synchronization error. At the
same time, the “time division multiplexing” technology is applied to perform time slot allocation through radio signal broadcasting, so
that only one path in the ranging channel at any time is in a working state, and multi-channel close-range crosstalk-free measurement is
realized. The experimental results show that the dual one-way measurement can more than double the reflection ranging range, and the
detection accuracy is better than 1%. The reference of the time division multiplexing technique enables measurement of crosstalk without
interference in ultrasonic multi-channel short-range channel spacing.

Keywords : ulirasonic ranging; dual one-way pseudorange ranging; time division multiplexing; ranging range; crosstalk noise
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Fig.3 Dual one-way pseudorange measurement timing
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system sub-channel composition
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Table 1 Reflection two-way measurement

experiment results

2 SEPRE/ em MHEAE/ cm FHXFIRZE/ %

1 <1.76 ¥ ¥

2 50 50. 02 0. 04
3 100 100. 06 0. 06
4 150 150. 21 0. 14
5 200 200. 43 0.22
6 250 250.76 0. 30
7 300 300. 88 0.29
8 350 352.63 0.75
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Table 2 Dual one-way pseudorange

measurement experiment results

] PR/ em MHE{A/ cm AHXTIRZE /%

1 <7 Ja "

2 100 100. 12 0.12
3 200 200. 34 0.17
4 300 300. 69 0.23
5 400 400. 96 0.24
6 500 501. 55 0.31
7 600 602. 64 0. 44
8 700 703.22 0. 46
9 800 803. 92 0.49
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