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Abstract: In order to improve the performance of CMOS image sensor thermoelectric refrigeration
system and solve the dark current problem caused by accumulated heat when CMOS image sensor is
working a sliding mode control method for CMOS image sensor thermoelectric refrigeration system
based on model identification is proposed. The heat transfer mechanism of the CMOS image sensor
thermoelectric refrigeration system is analyzed and the control model of the thermoelectric
refrigeration system near the working point is established. Aiming at the problem that the identified
model has large changes in parameters at different working points a sliding mode controller based on
exponential approach law which is insensitive to system parameter changes is designed to improve the
robustness of the system. The simulation analysis of the system is carried out by using Matlab/
Simulink. The simulation results show that the dynamic response and steady-state accuracy of the
sliding mode control method are better than the traditional PID control algorithm. Finally the
experimental tests were carried out in the actual thermoelectric refrigeration system. The results show
that the steady-state error of the input temperature command sliding mode control algorithm is less than
the PID control algorithm at room temperature 20 °C which is 0.1 C  which satisfies the image
sensor. The temperature control accuracy requirements of the refrigeration system. .

Key words: thermoelectric cooling; temperature control; sliding mode control; image sensor
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