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Design and Implementation of High Precision Ranging System Based on
Wavelet Transform and DSP
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(1.School of Instrument and Electronics, North University of China, Taiyuan 030051, China;
2.Key Laboratory of Instrumentation Science and Dynamic Measurement,
Ministry of Education, Taiyuan 030051, China)

ABSTRACT: The work aims to solve the problems of low ranging accuracy and poor anti-interference in the traditional
logistics industry robot obstacle avoidance system. A high precision ultrasonic ranging system based on DSP temperature
compensation and wavelet threshold noise filtering was proposed, including the minimum system of DSP, ultrasonic sen-
sor, LCD display module, temperature compensation circuit and alarm circuit. The ultrasonic ranging system corrected the
sound velocity by collecting the ambient temperature in real time, and used the wavelet threshold transform algorithm to
process the echo signal, which improved the signal-to-noise ratio and the starting point sharpness of the echo signal.
CCS4.2 software and DSP chip were used for debug and experiment. The experiment showed that within the distance of
0~1200 mm, the measurement error of the system was £4 mm. Wavelet threshold transform algorithm and temperature
compensation circuit are used to improve the ranging accuracy of traditional logistics robot obstacle avoidance system.
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Tab.1 Experimental results of filtering method and wavelet threshold transform algorithm designed at
room temperature (20 C)
ReE bR 587 /isRiarS /N I (A B
=2 o< PRVIE/cm — N N e N N
Wi fE/em  ZEXFRZE/em FAXTIR22/% WHEME/em xR E/em  HXRZE/%
1 15.0 15.1 0.1 0.67 15.0 0 0
2 30.0 29.6 0.4 1.33 29.8 —-0.2 0.67
3 45.0 459 0.9 2.00 45.4 0.4 0.89
4 60.0 61.3 1.3 2.17 59.4 —-0.6 1.00
5 75.0 76.3 1.3 1.73 74.3 —-0.7 0.93
6 90.0 91.8 1.8 2.00 90.9 0.9 1.00
7 105.0 107.2 2.2 2.10 106.2 1.2 1.14
8 120.0 122.6 2.6 2.17 121.3 1.3 1.08
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Tab.2 Experimental results of temperature compensation circuit in typical
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Fig.13 Diagram of the relationship between measurement
distance and measurement error at typical temperature
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