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Development of VCSEL based carbon dioxide detecting system
using infrared spectroscopy
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Abstract: Carbon dioxide gas detection has important research significance in many fields such as environmental
monitoring and agricultural production. In recent years with the increasing demand for CO, gas detection equipment
traditional gas detection technology cannot meet the current detection needs. In this paper based on infrared spectros—
copy technology using a new type of VCSEL laser a set of carbon dioxide gas detection system is developed. Through
the self—developed VCSEL laser temperature control system waveform superposition modulation current drive circuit
board and LabVIEW —based software LIA data processing platform the concentration measurement of CO, gas is a—
chieved. The results show that the lowest detection limit of the system is 90x10™°. When the standard CO, gas concen—
tration is 100x10™  the maximum relative measurement error of the designed gas detection system is 7.3%. When the
carbon dioxide gas concentration is 350x10°to 1 000x107° the relative measurement error of the system will be be—
tween —1.77% and+1. 6%. The detection of 500x107° CO, for up to 1 h the relative change of the detection result is
less than 2.6% the system has good stability.
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