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Laser temperature control system for acetylene detection based on Kalman filter
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Abstract: In order to meet the requirement of TDLAS acetylene gas detection system for laser temperature a kal-
man filter type semiconductor laser temperature control system for acetylene gas detection was designed. The system
collects the laser temperature information in real time through the temperature acquisition module and uses the PID al-
gorithm with integral separate based on the Kalman filter to calculate the output control signal and the precise control
of laser temperature is realized by TEC driver module. The temperature control experiment of the laser with a center
wavelength of 1 520 nm is carried out by the system. The results show that the temperature stability time of the temper—
ature control system is less than 45 s and the temperature control accuracy is 0.01 °C. Compared with the conventional
semiconductor laser temperature control method this paper The designed temperature control system can suppress the
temperature overshoot of the system to a certain extent and enhance the temperature control safety of the system.
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