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COMPUTER SIMULATION OF LOGARITHMIC TRANSFORMATION FUNCTION TO EXPAN
THE RANGE OF HIGH-PRECISION MEASUREMENTS
Studies of the effect of normalized radiation fluxes on the measurement result
revealed the most influential one. The valueof the normalized flow FO was shown to have a
greater effect on the relative measurement error than AF0. This allows investigating the
relationship between the controlled Fx and the normalized flow FO. The effect of the
reproduction error on the measurement result under the condition of a threefold increase in
the normalized flow FO relative to the controlled flow Fx is shown. It was found that an
increase in the reproduction error of the normalized radiation fluxes by 1 order leads to a
narrowing of the range in which the value of the relative error tends to zero. It is shown that
in the absence of a threefold increase in the normalized flow FO, an increase in the
reproduction error of the normalized flows by 1 order leads to individual cases of reduction
in the relative error to small-order values.
Keywords: methods of redundant measurements, nonlinear transformation function
of the sensor, mathematical models of methods, the equation of redundant measurements.

Beryn

Sk BiOMO, TOYHICTH € OJHIEI0 3 HAWBAXKIUBIIIUX XapaKTEPHCTHK
BUMIpIOBaHb OyIb-KOTO BHPOOHHUYOTO ab0 TEXHOJIOTIYHOro mpouecy. Tomy
JIOTPUMAHHS BUCOKOT TOYHOCTI BUMIPIOBaHb Ha KOKHOMY €TaIli BUPOOHUIITBA €
MEPIIOYEPrOBOI0 3a7a4yci0, aJDKe IIe SBIIETHCSA 3aOPYKOI0 BHUTOTOBIICHHS
SKiCHOT mpoaykuii abo OTpuUMaHHs AOCTOBIpHOI iH(opmarii mpo craH uu
BEJIMYMHY KOHTPOJILOBaHOTO mapametpy [1-3]. Kpim Toro, ocodbnuBy yBary ciina
OPUAUTITA  CKIAQJAHUM  BHPOOHUYMM MpoliecaMm, Je IS  BH3HAYCHHS
KOHTPOJIBOBAHO{ BENMYMHH HEOOXiHO BHUMIPIOBAaTH JEKiIbKa BENWYMH Ha
BCbOMY IXHBOMY Jialma3oHi i BiJi TOYHOCTI BUMIPIOBaHHS KOXHOI BEITHMYHHH
3aJIOKUTh KiHIIEBA TOYHICTh BUMIipIOBaHb. [IpmdyomMy, Tpeba BpaxoBYBaTH SIK
IHCTpyMEHTaJIbHy MOXHOKY camoro 3aco0y BUMIpIOBaHHS, TaK i METOJMYHY
NOXHUOKY METO/ly BUMIPIOBAHHS, 110 TAKOX BIUIMBAIOTh HAa KIHIEBUIl pe3yNbTar.
Tox Ha BIOCKOHAJICHHS METOMIB 1 3aco0iB BHUMIDIOBaHHS, a TaKOoX Ha
MOXJIMBICTh CIIPSIMOBAHOTO DEryJIOBaHHsS IapaMeTpaMy JUisi I[OKpaleHHs
OTPUMAHOTO PE3yJIbTaTy HaIlpaBJieHI HaykoBi pobotu, Hampukiay [1, 3]. Kpim
TOrO, y BUIAIKaX, KOJXH (YHKIS MEPETBOPEHHS CEHCOpa Mae HENiHIHHHN
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XapakTep, TO BHHUKAE MOTpeda y JOJATKOBHX 3axojax Io Ii jiHeapu3ailii Ha
BCbOMY ii Jiama3oHi, IO TaKOX BIUIMBA€ HAa TOYHICTH 1 BapTICTh 3acoly
BUMIpIOBaHHS.
OcHoBHa yacTHHA

Y po6oTi B SIKOCTi METOY JOCTIDKEHHS OysI0 0OpaHO METOJ Ha UTHIIIKOBHX
BUMIPIOBaHb TPH JorapuMidHii QyHKIIT IEpEeTBOPEHHSI.

Sk Bimomo, QyHKUis mepeTBopeHHS (QoTomiona, MO IMpaLIOE B
(hoTorasbBaHIYHOMY PEXHMi (PEKHUM 3 HABAHTAKCHHSM ), Ma€ BUTITIA;

URzk—Tln ﬁ+1 —Upy» (1)
q I

ne U — Hampyra Ha HaBaHTa)KEHHI;

k — crama Bombimana (k=1,38 - 107 Jh/K);

T-temriepatypa QoTomiona (Temmeparypa HaBKOJIHIIHBOTO CEPEIOBHUINA
abo Omoxy crabimizarii TemrepaTypn);

q — 3apsin enexrpona (¢=1,6-10"" Ku);

S;— cTpymMoBa (MOHOXpOMaTHYHA) Yy TIAUBICTh (POTOAIONA;

@, — MOTIK ONTHYHOTO BUMTPOMIHIOBAaHHS, IO Naga€e Ha HOTOMIO;

Is — TemHOBHIA cTpyM (oTomiona;

Ugry — TaIIHHS HANIPYTH Ha OMIYHUX EJIEMEHTAX Jioja.

[licns BBenenns wHactynuux 3min:  kT/q=S; (ne S'w — KpyTicTh

S, 1 . . .
TIEPETBOPEHHS), a TAKOXK —- =—— (e O, — TeMHOBHH TOTIK), Bupa3 (1) mpuiime
N T
CIIPOLLEHUH BU:

U,=S,1In CI)"+1 Uy, - 2)
q)T

Criz 3a3Ha4NTH, IO B piBHAHHI BenduH (2) mapamerpu Uy 1S % BKa3aHi
31 mWTpUXamMy, TOOTO IIi 3HAYECHHS HE i/1ealibHi 1 MPHU peaJbHUX BHMiPIOBAHHIX
MAaroTh TICBHI BiIXWJICHHS BiJl CBOIX HOMIHAJIIFHHUX 3Ha4eHb. B pe3ynpraTi 4oro,
IpU 3aCTOCYBaHHI HEHAIUIMIIKOBUX METOMIB OyJae MaTé Miclie CHCTEMaTUYHA
CKIIaZioBa MOXHOKM, 110 OOyMOBJEHa HECTaOUIbHICTIO mapameTpiB (yHKIIT
nepeTBopeHHs. KpiM Toro, HemiHiliHa (yHKIIS TEpeTBOPEHHS MiUIsArae
JIHEapu3allii, 0 TAKOXK CTAE JPKEPETIOM IMOXUOKH Bijl HEMIHIHHOCTI, a00 miyiirae
posnoAiTeHHI0 ii Ha JHHIAHI JOUITHKH, IO 3BYXye poOoumii [iamasoH
BUMiproBaHHs. J{J11 BUPIIICHHS 33134 M0 3MEHIIICHHIO IIOXHOKH BiJl HEMIHIHHOCTI
1 HecTaOLIBHOCTI (DYHKIIT TEPETBOPCHHS HAIPABICHI METOMU HATUIIKOBHX
BumiptoBanb (MHB).

Sk BimoMo U1 peamizalii HAJJIWIIKOBAX BUMIPIOBAaHb CKJIaJA€ThCS
MaTeMaTHYHa MOJeJb Y BHUIJISIAI CHCTEMH pIBHSHB, IO ONUCYE TaKTH
BUMIpIOBaHHS, po3MoaiIeHi B daci. IIpmdoMy B KOXXKHOMY TaKTi BUKOHYIOTBHCS
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BUMIPIOBaHHsSI KOHTPOJIbOBAaHOI BenuuuHu @D, Ta HOPMOBAHHMX 3a 3HAYCHHSIM
MOTOKIB BUTpoMiHIOBaHHS @Dy 1 AD), 1m0 QOpPMYIOTECS 3a IOIMOMOTOIO
CTaHIAPTHUX JDKEpeNl 3 HOPMOBAaHMUMH XapaKTephUCTHKaMH. KimbKicTh cammx
TaKTIB BUMIPIOBAHHS 3aJICXKHUTh BiJ KUIbKICTI 3MiHHUX B npeactaieHiil OI1. Sk
BUJIHO 3 piBHAHHA (2), sorapupmiuna OI1 mae 4 3minni. Omke, HEOOXiAHO
chopmyBatn 4 TakTH BHMIpIOBaHHS, IO OyIyTh OMHCYBaTHCS 4 PiBHAHHIMH
BEJTHYHH.
IpencraBUMO MAaTEMATHYHY MOJIEIb y BUIVISLII HACTYITHOI CHCTEMH PiBHSHB:
’ ’ ’
Uy, =S, ln(qbo/fDT +1)—URM,
! ’ ’
Up, =Sy, ln(((l)0 +AD)/D, +1)—URM,
ro_Qr 2
Up, =Sy ln((d)x)/(DT +1)—URM,
! ’ ’
Up, =Sy, ln(((l)x +AD)/D, +1)—URM,

ne U'k;— Hampyra B KaXHOMY i-My (i=(1+4)) TakTi BUMipIOBaHHSI.

3

BucHoBku

TaknuM 4YHMHOM, 3alpOIIOHOBAHI METOAM HAUIMIIKOBHX BUMIpPIOBaHb
3a0e3neuyoTh aBTOMaTHYHE BUKJIFOYEHHS CUCTEMAaTHYHUX CKJIaJOBHX MOXHOOK
pe3yibTaTy BHMIpIOBaHHS, IO OOYMOBJICHI 3MIHOIO mapamerpiB (yHKIii
MepeTBOPEHHS A1 Ji€to AecTabini3yrounx ¢axropis. Lle 3ailicHIOETbCS 3aBIsSIKI
00poOr11i pe3yapTaTiB BUMIpIOBAHHS 3a PIBHAHHIM HaJTMIIKOBUX BUMIpPIOBaHb.

Ciij TakoX 3a3HAYUTH, 10 METOAU HAIMIIKOBUX BUMIPIOBAHb MOXYTb
OyTH BUKOpHUCTaHI mpu Oyab-skoMy BHIi (QyHKIIT epeTBOpeHHs ceHcopa (abo
BUMIPIOBAJILHOT'O KaHally), sIK ITPH JIiHIIHIM, Tak 1 npu HeJNiHIAHIA Oe3 moainy ii
Ha JIIHIAHI TI7ISTHKY 99 JTiHeapu3aIlii.
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