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Multispectral true temperature inversion algorithm based on
brightness temperature model
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Abstract: Aim at traditional contactless true temperature inversion algorithm has the problems of slow
inversion speed and low accuracy,a new constrained true temperature inversion algorithm (CTTIA)
based on luminance temperature model is proposed. In the whole modeling process,it is found that emis-
sivity and luminance temperature have internal relations: the universal law from luminance temperature
to emissivity or from emissivity to luminance temperature. The simulation results show that when the
number of emissivity samples is huge,the CTTIA can not only provide theoretical guidance for the ex-
periment, but also greatly improve the selection efficiency of emissivity samples. Nine wavelength chan-
nels are built to measure and calculate the measured objectives at 1 800 “C and 2 000 “C. The results
show that the accuracy of the CTTIA is almost the same as that of the second measurement method
(SMMD) ,and the inversion time is reduced to 82%. It illustrates that the research of this method is very
critical and important,has great research value.
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Tab.1 Inversion results for simulation experiment

Calculating temperature/K

Model True Wavelength/pm
temperature/K
1.13 1.22 0.42 0.53 0.62 0.73 0. 82 0.93 1.02
A 1800 1785.5 1769.6 1747.5 1725.3 1700.2 1668.9 1649.1 1622.2 1614.9
2000 1981.9 1963.1 1936.0 1907.9 1879.2 1841.8 1815.2 1782.3 1764.6
B 1800 1743.0 1735.1 1737.6 1734.6 1740.3 1743.5 1756.4 1760.6 1776.4
2000 1929.8 1921.8 1922.8 1920.0 1926.5 1931.4 1945.9 1952.2 1964.2
C 1800 1785.8 1778.2 1764.0 1748.3 1739.1 1745.8 1752.0 1761.2 1771.0
2000 1984.2 1973.2 1956.0 1936.2 1924.2 1934.0 1940.2 1952.2 1958.2
D 1800 1768.4 1763.8 1762.0 1761.7 1769.1 1746.0 1734.7 1719.0 1705.2
2000 1962.9 1956.0 1952.9 1953.2 1963.3 1934.0 1920.2 1901.3 1895.2
E 1800 1766.2 1764.2 1761.8 1750.5 1738.5 1739.2 1735.2 1721.8 1715.2
2000 1957.9 1955.3 1952.9 1939.5 1924.0 1923.8 1920.2 1904.1 1901.4
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Tab.2 The compared results of the two algorithms

Initial

Model ~ Range of firing oy perature empenere/K oxperimentate Relative error/ %
value/K
A 0.452—0. 949 1786.3 %ggg %;32 S 8: 2’2
B 0.502—0. 952 1819.2 %ggg };22 é 8: 28
C 0.721—0.910 1821.5 %ggg %32 ; 8: (1)51;
D 0.665—0. 845 1817.8 %ggg };32 3 8: (fé
E 0. 632—0. 842 1752.5 L Lorss o
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Tab.3 The number and time of emissivity samples before and after adding constraints

Number of emissivity samples before and after . .
y P e Time before and after constraints

Target constraints
Ml Mz (leMz)/Ml/% Sl /mS Sz/mS (SJ*Sz)/S1/%
A 25610 24 329 5.0 118.5 102. 3 13.7
B 8149 1075 86.8 30.5 5.0 82
C 140 68 51.4 1.5 0.4 73.3
D 355 185 47.9 2.3 1.3 43.5

1915 1680 12.3 10. 4 7.3 29.8
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