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Research on Calibration Data Fitting Algorithm of Infrared Target
Simulator Based on PSO-ELM Algorithm

ZHANG Xinyi, CHEN Zhenlin
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Abstract: Improving the fitting accuracy of calibration data of the infrared target simulator is of great significance for the meas-
urement of irradiance and other radiation characteristics of the infrared target. In view of the strong nonlinearity of calibration data of
the infrared standard simulator and the poor accuracy of the traditional fitting algorithm, a particle swarm optimization extreme learn-
ing machine (PSO-ELM) is introduced in this paper. The standard black body radiation temperature is taken as the input factor and
the irradiance, which is actually measured by the MCT detector as the output factor, and the PSO-ELLM-based model is established.
In the PSO-ELM-based method, the connection weight matrix from the input layer to the hidden layer and the bias vector of the hid-
den layer are optimized by the PSO algorithm, and a nonlinear relationship between input parameters and output parameters is fitted.
The optimization of these two parameters has greatly improved the predictive ability of original ELM. This method has main advanta-
ges of strong fault tolerance, better processing performance for complex nonlinear data, and the optimization mechanism in a kernel
parameter setting of ELM. Comparing with genetic algorithm extreme learning machine ( GA-ELM), extreme learning machine
(ELM), The superior fitting accuracy of the PSO-ELM-based method is verified in contrast to the conventional data fitting method,
which provides a new method for infrared target simulator calibration data fitting.

Keywords: infrared target simulator; radiometry; calibration; data fitting; extreme learning machine
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