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Abstract In order to simplify the traditional dynamic ultrasonic distance measurement system by phase
difference, a signal-processing method based on direct digital demodulation is proposed in this article. Specif-
ically, two internal A/D of the STM32 are used to collect the ultrasonic metrical signal and reference signal
synchronously. Then the two sets of signal data are fitted using the least square ellipse fitting method in order
to calculate the real-time phase difference in one-period([—m, n]). Based on the real-time phase difference, the
absolute phase difference can be calculated, using the unwrapping algorithm. Finally, the real time dynamic
changing of distance is obtained base on the proportion relationship between the change of phase difference
and the change of distance. The results of the experiment indicate that when the speed of the target is less
than 2.5 m/s, the method proposed in this article can accurately track the change of distance, which meets the
requirement of dynamic distance tracking and calculating.
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