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Research on Inversion Algorithm of Multi-spectral Temperature Measurement
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Abstract; Compared with traditional single spectral temperature measurement methods, multi-spectral temperature
measurement methods have the characteristics of non-contact measurement, fast response time, high accuracy, and strong
robustness, which is widely used in scientific research, industrial production and other fields. However, it is an inevitable is-
sue to solve spectral emissivity in multi-spectral temperature measurement methods. By introducing a reference temperature
model, the solution of spectral emissivity can be converted into a constrained minimum optimization problem. For this prob-
lem, two heuristic algorithms and three hybrid algorithms are used to solve it, and the performance of the algorithm is veri-
fied and evaluated by experimental testing; The results show that the genetic algorithm has a high overall accuracy, the parti-
cle swarm algorithm has fast speed, and the three hybrid algorithms balance the performance advantages of the two algo-
rithms to a certain extent; The inversion results of actual measurement data show that the average relative errors of the five
algorithms are all less than 1. 17 % , which satisfies the actual measurement requirements; In addition, the comparative per-
formance of different algorithms under different models is analyzed, which provides a basis for the selection of algorithms un-
der different measurement scenarios and optimization objectives.

Keywords: multi-spectral temperature measurement; emissivity; reference temperature model; heuristic algorithm; al-

gorithm analysis
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