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Abstract In order to research the relation between self-emission spectrum and transmittance of target at oxygen A-
band, the method for fitting the baseline of oxygen A-band spectrum based on the partial least square regression
(PLSR) is proposed according to the transmittance calculation method. The experimental system is set up to verify
the accuracy of baseline fitting. Firstly, the calculation method of oxygen A-band average transmittance is given
according to the blackbody radiation theory. The spectrum of the target to be measured is used as study object. The
PLSR is used to fit the baseline of the target to be measured at oxygen A-band according to the out-of-band data.
For the sake of improving the fitting accuracy, the singular point of measurement is eliminated. The baseline fitting
uncertainty is used to evaluate the fitting accuracy of PLSR. In order to verify the accuracy of this method, the
spectra with different distances and different resolutions at the same distance are measured in the range of 0~130 m
using the halogen light. These spectra are fitted and each standard deviation is analyzed. The results show that the
average standard deviation is 0.23% with different resolutions at the same distance. The baseline fitting uncertainty
becomes smaller and signal-to-noise ratio increases with the resolution reducing. In addition, the baseline fitting
uncertainty is related to the resolution of the test equipment. The higher the resolution is, the larger the uncertainty
of out-of-band data baseline fitting becomes, whereas, the smaller the out-of-band baseline fitting becomes.
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Fig. 1 Fitting diagram of measured spectrum and baseline
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Table 1 Mean residual before and after eliminating singular points
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Table 2 Baseline fitting parameters of oxygen A-band at 46.4 m

Resolution /cm ™! Standard deviation 1 /% Signal-to-noise ratio /dB
1 0.3 476.3
2 0.23 627.5
4 0.23 633.8
8 0.23 635.9
16 0.19 796.1
32 0.2 817.3
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Fig. 3 Baseline fitting standard deviation with band average absorptivity
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Table 3 Baseline fitting uncertainty with different distances and resolutions %
Distance /m 1em ™! 2 cm ! 4 em™! 8 cm ! 16 cm ™! 32 cm !
12 0.30 0.23 0.19 0.19 0.17 0.16
26 0.28 0.20 0.20 0.17 0.17 0.16
35 0.27 0.23 0.13 0.14 0.08 0.13
416 0.30 0.23 0.23 0.23 0.19 0.20
55 0.29 0.23 0.20 0.18 0.16 0.21
60 0.32 0.29 0.23 0.24 0.22 0.24
62 0.33 0.25 0.21 0.26 0.22 0.25
64 0.41 0.31 0.24 0.16 0.16 0.22
128 1.06 0.70 0.54 0.33 0.28 0.07
Average uncertainty 0.40 0.30 0.24 0.21 0.18 0.18
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