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Fig. 1 The time and frequency domain signal of the rectangular pulse
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Fig. 2 The time and frequency domain signal of the Gaussian pulse
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Fig. 3 The result of relevant operation
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Tab. 2 Test results and errors of the system

bR/ 81 K/ mm 55 2 KA/ mm 553 KA/ mm PR E /mm X R 2/ %
mm i3 4t i3 4t g3 4t i3 4t i3 (LD
34 34 31 34 36 34 36 34 34 0 0
120 123 125 119 132 123 125 121 121 0.8 0.8
210 208 225 209 227 208 225 208 225 0.9 7.1
330 326 326 331 324 335 324 330 324 0 1.8
420 424 425 420 418 421 426 421 423 0.2 0.7

1 500 1504 1497 1 500 1236 1508 1488 1504 1407 0.2 6.2
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An Implement Method for High-precision

Ultrasonic Distance-measuring System

GU Ye',SUN Haixin'*" ,QI Jie' ,CHENG Ken',LU Xiaoying' ,ZHOU Xiaoping®

(1.College of Information Science and Engineering, Xiamen University,2.Key Laboratory of Underwater

Acoustic Communication and Marine Information Technology,Ministry of Education,Xiamen University, Xiamen 361005, China)

Abstract : In order to reduce the range of blind areas and improve measurement accuracies, this ultrasonic distance-measuring system

adopts the model,in which the sender and the receiver are separated.Gaussian pulse modulated signal is proposed as the transmitter

signal.By adjusting the parameters of the Gaussian signal,it can improve the waveform and anti-interference abilities.During the pro-

cessing of signais. the relevant operation is used to detect the time of echo arrival. Without needing extra hardware circuits, the exist-

ing system can achieve high-precision measurements. Experimental results show that the measuring system possesses great distance-

measuring capability,system stability,relative error lying within 1. 5% ,the accuracy at Imm,and zero measuring-blind area.

Key words: ultrasonic distance measurement; waveform design;Gaussian pulse;correlative algorithm



