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Abstract: A blackbody radiation source is used in infrared image system calibration, which requires a stable
and uniform temperature field over the large cavity surface area in practical applications. In order to achieve
this and improve the precision of temperature control, a temperature control system is designed and
implemented on the basis of active disturbance rejection control (ADRC). First, based on a mathematical
model of blackbody radiation source, the ADRC control algorithm is executed in MATLAB/Simulink
environment and compared with the traditional PID and Smith predictor control algorithm. The simulation
results show that the proposed ADRC algorithm possesses the features of fast response, high precision and
positive set point tracking. Then, graphical programming using LabVIEW software is performed for digital
discretization of the ADRC algorithm. Finally, temperature control and experimental data acquisition of the
blackbody radiation source are implemented using the Compact RIO real-time controller. The experiment
results show that the temperature control system has improved the performance of the blackbody radiation
source, providing a temperature stability better than 0.03°C/10 min. In addition, the algorithm has a good
rapidity and strong robustness to uncertainties. The temperature control of the blackbody radiation source is
improved by real-time observation and effective compensation of the system state and unknown
disturbances.
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