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Fig. 1 The working schematic diagram of

infrared temperature measurement
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Fig. 2 Schematic diagram of single interference filter
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Fig. 3 Three-level interference filter
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Table 1 Parameters of three-level interference filter
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Fig. 4 Transmittance curves of single interference filter 1, 2, 3 and each combination in passage 1
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Fig. 5 Transmittance curves of single interference filter 4, 5, 6 and each combination in passage 2
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Table 2 Experimental data
SR A/ C W B/ °C w2/ C
1 755.1 756. 6 L5
2 810.7 809. 3 1.4
3 877.0 878.0 1.0
4 938. 3 937.5 0.8
) 990. 0 990. 9 0.9
6 1058.5 1059.2 0.7
7 1109.8 1110.8 1.0
8 1165.1 1166.0 0.9
9 1214.2 1213.1 1.1
10 1 260.5 1261.5 1.0
11 1317.2 1316.0 1.2
12 1378.6 1379.9 1.3
13 1425.1 1426.6 1.5
14 1479.3 1480.9 1.6
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Research on High-Precision Temperature Measurement System Based on
Near Infrared Spectroscopy

ZHANG Yu-cun, QI Yan-de* , FU Xian-bin
Institute of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China

Abstract At present, the interference from outside radiation under the complex environment is difficult to eliminate by using the
infrared thermometry method. It leads to the low measurement accuracy. In the present paper, a high-precision infrared temper-
ature measurement system was designed. The light filter method is presented in this system. The broadband filters and three-
level interference filter were combined in this method. According to the method. the near-infrared spectra sent out by high tem-
perature object is filtered. The high temperature background light and the environment obtrusive light are filtered out. In this
way, two monochromatic spectra are obtained. The radiation power ratio is received after receiving by the infrared detector.
Then the temperature is obtained by calculating. In this system, the bandwidth of monochromatic spectrum permeated is only 1
nm. The inhibition of radiation from background light and ambient light except transmittance spectrum is up to 8 orders of mag-
nitude. The measurement error caused by the ambient temperature heating of the measured object is reduced. The accuracy of
the temperature measurement system is improved. Finally, the temperature measurement system is feasible according to the ex-

periment result. The precision reached to 0. 2%.
Keywords Near infrared spectroscopy; Infrared detector; Broadband filter; Three-level interference filter
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