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CPABHUTEJBbHBIA AHAJIU3 PABOTBI IU®POBBIX AJJAIITUBHBIX ®UJIHLTPOB IIPA
OBPABOTKE SKCHHEPUMEHTAJIBHBIX TAHHBIX (CHUT'HAJIOB), IIOJTYYEHHBIX HA OCHOBE
METOJA TDLAS, VIS PA3JIMYHBIX 'A30B

B pabore mnpoBeneH cpaBHUTENbHBIH aHamM3 3()(EKTUBHOCTH PA3IMYHBIX aJANTUBHBIX (UIBTPOB HA HpuUMepe (UIbTpanuu
9KCIIEPHMEHTANIBHBIX CHEKTPOB ra3oB. Pealn30BaHbl M NCCIIEIOBAHbl AITOPUTMBI afanTUBHEIX GuisTpoB LMS, NLMS u RLS. Onenena ux
MIPOMU3BOAUTENEHOCTE B YCIOBHSAX HAJIMYMS IIYMOB M MCKAXEHMH, XapaKTEpHBIX U SKCIIEPUMEHTAIBHBIX CHEKTPOB. [IpencraBieHbI
Ppe3yabTaThl GUIBTPAlUY, IPOBEAEH aHAIN3 NPEUMYIIECTB U OTPAaHWYEHHI KaXKAOT0 ajlropuTMa, a TaKkXkKe MPEeUIoKEHbl PEKOMEHJaluH TI0
BBIOOpY GHIBTpa A1t 00pabOTKH CHIEKTPANBHBIX JaHHBIX.

KIREEV S.V., KONDRASHOV A.A., KUSMANKULOV B., MARSHIN N.A., GILMULLIN A.R.
National Research Nuclear University MEPhI (Moscow Engineering Physics Institute), Moscow, Russia

COMPARATIVE ANALYSIS OF THE OPERATION OF DIGITAL ADAPTIVE FILTERS WHEN
PROCESSING EXPERIMENTAL DATA (SIGNALS) OBTAINED USING THE TDLAS METHOD FOR
VARIOUS GASES

This study presents a comparative analysis of the effectiveness of various adaptive filters applied to the filtering of experimental gases
spectra. Implemented and examined algorithms include LMS, NLMS, and RLS. Their performance was evaluated under conditions of noise
and distortions typical for experimental spectra. The results of the filtering are presented, along with an analysis of the advantages and
limitations of each algorithm. Recommendations are provided for selecting the most suitable filter for spectral data processing.

B cniekTpockonuy NONIONIEHHUS OTHOM M3 KIIIOUEBBIX 33/1a4 SIBISIETCS YTy UIlIeHUEe OTHOLICHUS CHTHAJI/IIIYM, TaK KaK HaJu4ue
LIYMOB 3HAYMTEJIBHO 3aTPyAHSET aHAJIM3 HKCIIEPUMEHTAJbHBIX CIIEKTPOB. /Iy MOBBILIEHUS KauecTBa 0OpaOOTKHM JaHHBIX U
YCTpaHEHUs] MCKaKEHUH NPHUMEHSIOTCS MeToAbl nudpoBoil ¢unsrpannn. OcoOEHHO aKTyaJIbHBIMH SIBISIIOTCS aJlaliTUBHBIE
(UIBTPBL, KOTOPBIE MO3BOJISIOT 3()(EKTUBHO paboTaTh B yCIOBUIX U3MEHSIOIINXCS XapaKTepUCTHK ryma [1].

B pamkax mccienoBaHus ObUTH peain30BaHbl M IPOTECTUPOBAHEI TP aJTOPUTMA aJaTUBHON (QripTpanuu:

1. LMS (Least Mean Squares) — aJqrOpuTM ¢ MUHIMH3AITHUEH CpEeTHEKBAPATUIHON OIIMOKH, POCTOM B peai3alliH.

2. NLMS (Normalized LMS) — momudukarmms LMS ¢ HopMmanuzanuel, odecreunBaronias cTabuiabHOCTh pabOThl MTPH
HM3MEHEHUU YPOBHS CUTHAJIA.

3. RLS (Recursive Least Squares) — anroputM ¢ peKypCHBHBIM METOJOM HAaMMEHBIINX KBaJpaToOB, 00ECIIEYMBAIOIIIIHA
OBICTPYIO CXOIUMOCTS [2].

Ha ocHoBaHMM aHamM3a SKCIEPUMEHTANBHBIX JAHHBIX, ObUIM nporectupoBaHbl ¢uibTpel LMS, NLMS u RLS,
MPUMEHEHHBIE K CIIEKTpaM MOMIOUICHUS Ta30B, HCKAKEHHBIM IIIyMaMH Pa3lIn4yHOI NPUPOIbL.

[To pesynpraram 0OpaOOTKM 3KCHEPHMEHTANBHBIX JAHHBIX CHUTHAJIOB IMOIVIOIIEHMS JUOKCHIa yriepona B OmmkHeM MK
JIMarna3oHe CIEKTpa, HAWIy4IIUi pe3yabrar npojaeMoHcTpuposan LMS-dunbrp, obecnednB MakcuMaipHoe yiyuiieHne SNR
Ha 7,7 nb. DTOT QUIBTP pEKOMEHIOBAH IS 33134, I7ie TPeOyeTCs BBICOKAs CTENCHb NMOAaBICHHUs miyMa. ClelyeT OTMETHTh, YTO
HaMOOIBIIYIO0 CKOPOCTH CXOAUMOCTH TIokazan RLS ¢unbtp.

Wrorn ananm3a NOATBEPKIAIOT, YTO WCIIONB30BaHIE Al THBHEIX (DMIIBTPOB 3HAYUTEIHEHO TTOBBIIIAET TOYHOCTH 00PaObOTKH
CIIEKTPOB, YTO OCOOCHHO BaXKHO UIS CIIEKTPOCKOMMMYECKUX M3MepeHHd. Bribop puibTpa ciemyeT OCymecTBIATh C YIETOM
YPOBHSI IITyMa, XapaKTEPHUCTHK CIIEKTPa U TPEOOBaHUI K CKOPOCTH 00PaOOTKH TaHHBIX.
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