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Table 1 The surface emissivities of tungsten
8IS E /K
/pm 1 600 1 800 2 000 2 200 2 400

L4773 0.474 8 0.472 3
. 380 0.477 5 0.475 4 L4733 0.471 2 0.469 1
. 420 0.469 4 . 467 8 . 466 2 0.464 6 0.463 0

0. 340 0.482 3 0.479 8 0
0 0
0 0
0. 460 0.462 0 0. 460 6 0.459 2 0.457 8 0.456 4
0 0
0 0
0 0

<o O

. 500 0.457 1 .455 2 . 453 3 0.451 4 0.449 5
. 540 0.453 9 L4514 . 448 9 0.446 4 0.443 9
. 580 0.450 1 L4470 . 4439 0. 440 8 0.4377
0. 620 0.445 0 0.441 3 0.437 6 0.433 9 0. 430 2
0. 660 0.441 2 . 436 9 0.432 6 0.428 3 0.424 0
0. 700 0.437 5 L4331 0.428 7 0.424 3 0.419 9
0. 740 0.430 4 . 426 6 0.422 8 0.419 0 0.415 2
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Table 2 The fitting result comparison of tungsten surface
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The Orthogonal Polynomial Regression Method of Multi-Wavelength
Radiation Thermometry
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Abstract For the problem of multi-wavelength radiation thermometry, the traditional data processing methods are the least
squares techniques, the multiple linear regression fitting, and the stepwise regression fitting. There are some shortages in these

methods. resulting in a certain error between the fitting result and the true temperature of the object surface. A new data pro-

cessing method of multi-wavelength radiation thermometry the orthogonal polynomial regression method was brought for-

ward in this article on the base of variable emissivity. The mathematic principle of orthogonal polynomial regression method was
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expounded and according to the surface emissivities of tungsten, the true temperature of tungsten surface was simulated by the
stepwise regression method and the orthogonal polynomial regression method. By comparing the fitting results, the authors
found that the orthogonal polynomial regression method has the merit of simple principle and small operation, and the relative er-
ror between the fitting result and the surface true temperature is smaller. So the authors can draw the conclusion that using the
orthogonal polynomial regression method to process the data of the multi-wavelength radiation thermometry, the fitting result
has smaller error, it can fit the true temperature of object faster, and the result is more accurate than the traditional data pro-

cessing methods.

Keywords Multi-wavelength radiation thermometry; Emissivity; Orthogonal polynomial regression; True temperature; Fitting
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(1) Atomic Spectrometry (AAS, AES, AFS, Plasma, etc.);

(2) Molecular Spectrometry (UV-Vis, IR, Raman, Chemiluminescence/Fluorescence/Phosphores-
cence, NMR, etc.);

(3) Mass Spectrometry;

(4) Laser Spectrometry;

(5) Hyphenated Techniques (with -TAS, HPLC, CE, etc.);

(6) X-Ray and Synchrotron Spectroscopy;

(7) Chemometrics
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