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Development of real-time monitoring system for LNG leakage
based on infrared imaging technology
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Abstract

This paper constructs and analyzes a real-time monitoring system for LNG leaks based on infrared imaging principles. It proposes
optimization strategies to address issues such as the difficulty in detecting minor leaks, low data processing efficiency, poor system
stability, and limited monitoring range. On the hardware side, quantum well infrared detectors are introduced. In terms of algorithms,
the U-Net++ model with transfer learning is combined to improve the accuracy of minor leak detection to 94%. By adopting
edge computing and distributed storage architecture, data processing time is reduced to 15ms. With the help of nano-coatings and
microservices architecture, the equipment failure rate is reduced by 75%, achieving a system availability of 99.99%. Through multi-
spectral devices and intelligent collaborative algorithms, the monitoring coverage is increased to 98%.
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