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Fig.2 Laser methane remote sensing detector schematic Fig.3 TDLAS schematic
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Fig.5 Data monitoring control panel
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A methane leak source detection system based on laser remote sensing

Jia Yanjie', Yang Yang', Peng Rui', Wang Chuan', Sun Dongyuan®,
Yu Licheng®, Tian Yali®, Qiu Xuanbing®
(1. PipeChina Group Southwest Pipeline Co., Ltd., Chengdu 610041, China; 2. Hilong Group(Shanghai) Information Technology Co.. Ltd.,
Shanghai 200949, China; 3. School of Applied Science; Shanxi Province Engineering Research Center of Precision Measurement

and Online Detection Equipment, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: In order to address the limitations of traditional manual methane leak inspections in natural gas production,

transportation, and storage processes, such as high labor intensity, susceptibility to missed detections, and time-consuming ef-

forts, a methane leak detection system based on laser remote sensing absorption spectroscopy technology is proposed. A TO-

packaged laser at 1 653.7 nm in the near-infrared range is chosen as the light source. The system utilizes a Cassegrain optical

structure for both laser emission and reception of weak light signals reflected back. Embedded microcontrollers are employed

for modulating and demodulating the light signals. The ArduPilot AMP2.8 open-source autopilot is used for unmanned aerial

vehicle(UAV) control, with a 433 MHz wireless module for real-time methane leak data transmission. On the computer receiv-

er side, a LabView virtual instrument is developed for data reception, display, and storage. Methane gas bags of different vol-

ume fractions are used as search targets, and a Z-shaped search algorithm is employed to simulate on-site methane leak search

experiments. Experimental results demonstrate that this algorithm exhibits high detection accuracy and precise localization. ac-

curately pinpointing methane leak source locations, providing effective technical support for the rapid detection and localization

of natural gas leak sources.

Keywords: natural gas leaks; laser remote sensing; unmanned aerial vehicle; Z-shaped search

[RERKR #E MiF]



