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Design of methane and carbon dioxide detection system based on VCSEL laser

WANG Biao' DAI Tongxin' > CHENG Linxiang' > ZHANG Rui' *

YU Yongbo' * LIAN Houquan'*
"Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China;
*University of Chinese Academy of Sciences Beijing 100049 China;
*University of Science and Technology of China Hefei 230026 China

Abstract: In recent years the concentration monitoring of greenhouse gases is often used by unmanned aerial ve—
hicle which can carry gas detectors to monitor the gases in a high—altitude environment. According to the require—
ments of UAV this paper developed a " time division multiplexing" methane and carbon dioxide detection system
based on a small —volume and low power consumption VCSEL light source. The system chooses STM32H750 as the
main control. A drive circuit and a temperature control circuit were designed for the VCSEL laser. Time-—sharing de—
tection of the gas concentration can be achieved by switching the drive information with an analog switch. In addition
the upper—computer interface is designed for the system. After the concentration is uploaded through the serial port
the data can be drawn into a visual chart. The system stability is higher than 95. 3%. The system stability is good the
display interface is intuitive and the system indicators meet the system design demands.
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