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Design and Implementation of Multi channel Distance Measurement System for Precise
Distance Measurement of Programmable Ultrasonic Liquid Level Gauge
Wu Jie
Hangzhou Meiyi Automation Technology Co., Ltd.

[Abstract] In industrial and livelihood scenarios, multi—point liquid level monitoring has problems such as data
lag, high deployment costs, and insufficient measurement accuracy. This paper designs and implements a
programmable ultrasonic liquid level gauge multi—channel ranging system for precise distance measurement.
The system builds technical solutions from three aspects: hardware, software, and accuracy compensation. At
the hardware level, it relies on anti electromagnetic interference circuits, multi—channel synchronous triggering
modules, and high stability signal conditioning circuits to ensure the quality of ultrasonic signal transmission and
multi—channel synchronization; Developing embedded programmable logic and multi—threaded data processing
mechanisms at the software level, combined with abnormal data recognition and fault—tolerant algorithms, to
enhance parameter control flexibility and data reliability; At the level of precision compensation, a real—time
compensation model for environmental parameters, a multi—channel consistency calibration process, and a
dynamic liquid level filtering algorithm are constructed to solve the problem of precision interference in a
targeted manner. This system can effectively fill the gap in multi—channel program—controlled ultrasonic
measurement technology and provide technical support for precise liquid level monitoring in industrial safety,

energy management, and public water supply scenarios.
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