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STUDY OF THE APPLICATION OF RBF NETWORK
TO MULTI-SPECTRAL THERMOMETRY ”

CONG Da-Cheng DAI Jing-Min SUN Xiao-Gang CHU Zai-Xiang
{School of Computer Science and Electric Engineering. Harbin Institute of Technology .
Harbin, Heillongjiang 150001 . China)

Abstract The applicarion of artificial neutral nerwork ro data processing of mulri-spectral radiation thermometry
was presented. By taking advantages of neurral network and various emissivity samples, the emussivity models of
the targers were identified and the true remperature and spectral emissivity were available simultaneously. The
measurerment accuracy was improved further by subdivision. The effects of measurement errors on the measure-
ment accuracy of temperature and emissivity were also analyzed. Compurer simulation results proved that the
method 13 an elfective way for both temperature and emissivity measurements.
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Fig. 1 Models of emissivity samples
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Fig. 2 Simulation method
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Table 1 Simulation results of test samples

AT 1816 ) 1837 18839 1924 1954
FRBET) 1802. 059 1426. 380 1879. 437 1912. 044 1533. 912

& 0. 70879 0. 63732 0. 68787 0, 71177 0. 77416

Eaz 0. 73247 0. 71398 0. 71355 0. 73122 0. 78016

E £ 0. 74759 0, 73097 0. 73007 0. 74409 0. 78504

a % iy G. 76272 0.74795 0. 74653 0. 75696 0. 78991
;‘; e 0. 78253 0. 76932 0.76787 0. 77557 0. 80304

(?) e 0 80867 0, 79657 0. 79554 0. #0171 0. 62516

£ 0. 83442 0. 82381 0. 82321 0. 82784 0. 84728

@ 0. 86017 0. 85106 0. 85088 0. 85397 0. 86938

a 1815. 966 1837. 036 1889. 141 1924. 487 1852. 833
& 1753. 315 1818. 433 1876. 005 1925. 500 1962. 112
fe & 1816. 035 1837, 063 1889, 123 1923. 356 1954.174
e x 1798. 024 1824. 932 1878. 372 1916, 102 1535. 893
ct =] 1816. 026 1837. 065 1888. 573 1924. 116 1954. 132
P 3 1814. 788 1832. 698 1881, 911 1910. 123 1937, 036
ds s 1816. 109 1857. 047 1888, 630 1924. 031 1955, 140
@ 1815. 759 1836. 788 1889, 106 1923, 938 1952. 071
& 1E16. 063 1837. 161 1888. 327 1923. 991 1931. 201
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Table 2 Subdivided simulation results
KB 1816 1837 I o 1924 1954
HREFET 1813, 870 1834. 840 1386, 011 1520. 815 1551.810
: €1) 0. 65704 0. 63733 0. 66178 (. 66662 0. 63536
LAt 0. 6328% 0. 68348 0. 68745 0. 65176 0. 68224
i €3 0. 70132 0. 70131 0. 70423 0. 707095 0. 638498
a 3 tu 0.72718 0. 72746 0. 72590 0. 73309 0. 72566
§ Eas 0. 74561 0. 74529 0. 74669 0. 74928 0. 74240
(f) Exg 0.77146 0. 77144 0. 77235 0. 77442 0. 76908
Eap 0. 78980 0. 78928 0. 78014 0. 79060 0. 78583
B 0. 81574 0, 81543 0. 81481 0. 81575 0. 81251
£3 MEREFRAGNARSER
Table 3 Effects of measurement errors on subdivided simulation results
wy | TREE s ti e o e s & s
A 1851. 810 0. 65556 0. 68224 0. 65858 0, T2566 n. 74240 0. 76508 0. 78543 0. 81251
B 1958. 463 0.64418 0. 67965 0. 65901 Q. 73447 n. 75383 0, 78530 0. BOAGE 0. 84412
“ C 1547. 612 0. 64745 0. 66889 0. 68326 0. 70471 0. 71508 0, 74052 0. 75489 0. 77634
D 1965. 519 0.5723¢% 0. 60988 0. 63065 0. 66814 0. 68851 0. 72640 0. 74717 1 0. T846R



http://www.cqvip.com

2 AKX % : RBF P 7EE 0k 5 NE b ey AR 101

REFERENCES

_1]Garnder J L,Jones T J,Davies M R, A six-wavelength
pyrometer. High Temp. High Press. » 1981.13: 439—
466

[2]Coates P B. The least-square approach to multi-wave-
length pyrometry. High Temp. High Press. , 1938, 20.
433—441

[3]Gathers G R. Monte Carlo studies of multi-wavelength
pyrometry using linearized equations. . J. Thermal
Physies,1092,13(2): 326—328

£41Dai Jing-Min. Study of the technique of multi-spectiral
radiation thermometry. PH. . Thesis,Harbin Institute
of Technology (RE. £XEFGMEE A 8L
FAIE LMK ET I RSE). 1995

[5]SUN Xiao-Gang. DAI ling-Min, CONG Da-Cheng,
et al. Theoretical study of multi-wavelength radiation
thermometry-autoscarch for emissivity expression gen-
eral. Journal of Infrared and Millimeter Waves (FhBE
RlI.ERRE AKX S 2R B EHUANBRHR-R

HEHEMHADHI I SERTHE. 199,17
(3). 221—225
[6]Carroll 8 M, Dicknson W. Construction of neutral nets
using random transform. IJCNN, ,1989,1: 607—611
[ 7]Hornik K. Approximation capabilities ol mutilayer feed-
back network, Nemtral Networks. 1991,4(2) . 251—257
[8]LI Bizo. LI Ji-Cheng. SHEN Zhen-Kang. A new
method of object recognition using a neutral network.
Svstems Engineering and Electronics (ZM . FHER.IL
RE—PETHEMABNIHERNI N - REL
ESATFHEA),1999,21(2). 39—42
[9JWANG Ke-Jun. WANG Ke-Cheng. Newtral Network
Modeling., Forecasting and Controf. Harbin:Harbin En-
guneering University Press (ER & . T ER. RS M
R BHSEE DA BFRIBRKE SRR,
1896: 32—59
[10]8UN Xino-Gang. Study ol the theory and experiments
ol multi~speetral thermometry. PH. ID. Thesis. Harbin

Institute of Technology (FhBERAT. 25 5840 5 E 09 B
HRLBTR .S CFEURIT . EREI S RFE. 1908


http://www.cqvip.com

