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Multi wavelength true temperature inversion of single objective
minimization method
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Abstract: In the multi—wavelenth temperature measurement system, the spectral emissivity is assumed to
be a wavelength or temperature model to solve the true temperature. Because of the uncertainty of the
model assumption, spectral emissivity model is inconsistent with the variation rule of the actual spectral
emissivity, which will cause larger inversion error. In addition, the poor universality of the mathematical
relationship between the emissivity and wavelength or temperature, especially the measured radiator is
changed, the relationship will cease to exist. In order to the obtain the true temperature, the optimization
idea is introduced into the method for the first time, and a single objective minimization optimization
method (SMO) was established to complete the inversion of true temperature. The new method does not
need to establish a model between spectral emissivity and wavelength or temperature, and has a certain
universality. Compared with the second measurement method (SMM), the inversion speed of the
proposed method was increased over 95% in the same initial conditions.
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Tab.1 Initial data

Number Brightness Brightness Brightness Brightness Brightness Brightness Brightness Brightness
temperature/K  temperature/K  temperature/K  temperature/K  temperature/K  temperature/K  temperature/K  temperature/K
1785.5 1768.2 1747.5 1722.9 1 698.4 1669.7 1648.6 1621.8
A
1982.1 1962.6 1935.4 1908.2 1878.9 1 840.4 1814.8 1782.4
1739.7 1735.1 1733.5 1734.6 1738.0 1743.5 1751.1 1 760.6
B
1925.8 1920.2 1918.3 1919.5 1923.7 1930.5 1939.8 1951.5
1786.5 1777.9 1763.7 1747.6 1738.0 1746.0 1751.1 1 760.6
c
1983.4 1972.8 1955.2 1935.5 1923.7 1933.6 1939.8 1951.5
1 768.4 1763.8 1 760.2 1757.8 1756.3 1746.0 1734.7 1722.1
D
1961.1 1955.4 1953.1 1952.8 1962.0 1933.6 1919.7 1 900.5
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Tab.2 Comparison of two methods for solving true temperature

Numb True temper— SMM Error of Time of SMM SMO Error of SMO Time of SMO  Percent of
umber ature/K method/K ~ SMM method method/s method/K method method/s speed
1 800.0 1793.3 -0.37% 85.345 4 1792.6 -0.41% 0.824 9 99.0%
A
2 000.0 1998.8 -0.06% 80.669 2 1991.8 -0.41% 0.805 8 99.0%
1 800.0 1791.5 -0.31% 75.899 0 1777.5 -1.25% 0.829 1 98.9%
B
2 000.0 1988.7 -0.57% 78.354 1 1981.6 -0.92% 0.851 5 98.9%
1 800.0 1798.7 -0.07% 70.640 4 1797.5 -0.14% 0.860 4 98.8%
C
2 000.0 1996.2 -0.19% 80.630 6 1995.6 -0.22% 0.853 9 98.9%
1 800.0 1802.2 0.12% 71.025 9 1785.2 -0.82% 0.727 0 99.0%
D
2 000.0 2009.2 0.46% 81.306 8 1 990.6 -0.47% 0.862 9 98.9%
4.2 KBRS ) e —©
. “ N N N N =B ¥ MM a | HOD
B F AR /IME PR AL R R 3T ETR Y 1800 K BT\ ¥ :
AT OGRS, AP 1 BT . P R 2 o0l
TE F A il 2 AQ SR B b 2% AR B D6 3 S I R g
2 0.78
Pl 2k, J7 78 7 il 2 A 1 — il B vk 7E E R g
. N e L s s T 0,74
1 800 K B S5 7 1) ' 3% A 34 R BB K AB e il £k ”
% 7 7 it 242 £ 22 ) P20 LB M 0 A7 76 203 ) E—
1800 K I 3 1 1 2 5B 0 A5 A o 2 Warelengthum
; § LS e L o g 0.90
WATET T AT LA AR 7 B 22 B ]
w - y . _ e SR L
KA S A—H, LUK Ry A T 2 g ropp T e
S KSR AR AR PTATHY o S350, T PRh 7 14T £
. . N . 5 0.5}
eI, SR 2 AR T A,
E ng SMO &L SM K
0.95 |
o1 1 804K (a)
aiculuted smisiv 1 aing SO a1 300K
Z 0.85% 01 ; ) i
z 0.4 0.6 0.8 1.0
é 0.75F * Wavelength/pm
E s n ERPEIYSIES AN EERITE
= Shar .
?ﬁ_ % Fig.1 Variation of spectral emissivity with the wavelength
wr (LS55
: 5 % I
0.45 - : e
0.4 0.6 0.8 1.0 S e 4 . . N
Wavelength/pm jc EF!%*XTJ‘J( A ﬂfﬂiuu q:‘ E(J A1203 %ﬁﬁ E(J%ETJ'JE
0.95 A7 7 SR I A K A S LA A, R

IR T K E M A FEALE AL (i 2
IR BN TR T g SE E TR |

0.85F

0.75}

0.65

Spectrum emissivity

0:55

- : : : [& 2 = AN H bR R R AL E
{J.-l 0.6 0.8 1.0
: Wavelength/pm Fig.2 Location of the three measurement targets

0226002-4



9Nk TAE

5 2 M

www.irla.cn

% 48 %

R A5 32 T R A e, D S B Y
H AR IMEE A SO T KRG R, B 3
AT R AR A, s e I R i R 4 AR Ak R
52 3CHR[16] A —F

2800 e
arget A

il |

2400 [l i |_ij~[g_‘.|“ MJ r..'l‘
b Target B

2 001
J .'l‘}r\.&"'ﬁw\r‘. A _ULI‘-,.LIJil

1600 | Target C

Temperature/K

1 200

w\.'r»-‘]il .HHLu
\ 'q'ul .S -U!

BOO : ; = . .
0 i) 10 15 20 25 30

Time/s
& 3 = A HAR Y L0 i £k

Fig.3 True temperature curves of the three targets
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