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Abstract: The output of spectroscopy analyzer undergoes slow and subtle distortion when operational
for a long period. This results in degradation of the spectral fidelity and it adversely affects the
analyzing accuracy. A design based on combination of periodic validation with standard gas and Least
Square Supporting Vector Machine (LS-SVM) algorithm was proposed to overcome this issue. For
validation, the current spectra and factory calibration spectra of the same standard validation gas were
compared. The LS-SVM method was employed to calculate the spectra deformation and the
deformation value was further used to restore the spectra. Because of the chronic accumulation and
non-controllable characteristic, the deformation was simulated by changing the diode laser driving

current. The simultaneous detection of CO and CO; in the olefin cracking furnace decoking process

W& HH#A:2019-05-08; 81T H #1:2019-06-24.

ESTR: ILAA B AR 4 BB H (No. ZR2017LF023) ; 7 5 Rl 47 B 4 501 %8 B 35 H (No. 17-3-3-89-nsh) ; 7% #k
2 B N R T T 5% R S 5 T R A Bh 3T H (No. IOSKL2017KF0) 5 Hh [ A7 il ok 22 (PR ZR) A £ 4
BRI B H (No. 19CX02045 A) 5 1 A i1 R 24 (RE 20O WF 5% A A7 T2 %8 B35 H (No. YCX2018065)



5 10 7 SO L A5 < T I BRI S A 1) e ML AR v OGO 2145

was chosen as the application example. Tunable Diode Laser Spectroscopy (TDLAS) platform was
employed with a 20 m Herriot cell and a 1 580 nm DFFB. In total, 50 spectra with different
deformation levels were collected. The spectra were restored with an interpolation method based on
the LS-SVM model output. Accuracy of the gas concentration calculation was compared with no
restoration and traditional peak tracking restoration methods; we found that when the analyzer has a
complex deformation, accuracy of the LS-SVM algorithm and the interpolation recovery method is
2—3 times higher than that of the traditional peak tracking method. The experiment result proves the
effectiveness of the LS-SVM algorithm and the interpolation restoration method.

Key words: laser spectroscopy; spectra fidelity; Least Square Supporting Vector Machine(LS-SVM) ;

standard gas validation; spectra restoration
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