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BBEAEHHE 

H?ITepnpeTal..ll-110 AaHHbiX 3Kcnep!-1M€HTa, BK!liOllaiOIJ.tYIO npo~..tecc ycrpa
HeHHA 3¢l$€KTOB, BHOCI-1MbiX HCnOilb3Y€MbiM npH60pOM 1 05bi4HO B€AYT 

TPaAH4HOHHbiMH M€TOAaMH /l, 2/, CP€AH KOTOPbiX Ha~t~5onee nonynApHbiM 

ABJ1A€TCA M€TOA HaHM€HbWHX KBaApaTOB A!lA nOArOHKH 1-iCKOMbiX na

paMeTpOB no KPl-1TepHtO MHHI-1MYMa x 2/3/, OrpaHHI.lVTBBIO~HM ¢lat<ropoM 

ycneWHOro nP!-1M€H€HJ.1A TPBAIIIU.HOHHbiX M€TOAOB o5pa60TKJ.1 3KCnepH

M€HTB!lbHbiX ABHHbiX RBllReTCR Tpe6osaHVI€ MBI10Cn1 WYMOB. 8 nmH4-

HbiX ycnoBI-1AX wyM -10% noJlHOCTbiO I-1CKIIIOI.laer B03MO>KHOCTb npasHnb

HoH pacwH¢pOBKH 3KCnepHM€HTBJlbHbiX ABHHbiX 1 H 3TO ABJlAeTCA npHH

ltl·1nHBJlbHbiM HeAocraTKOM sce~1 rpynnbt MeTOAOB. Cyw,ecreeHHO 6onee 
BbiCOKyiO ycroHI.lHBOCTb K wyMaM np111 coxpaHeHJ.-1111 BbiCOKoro paapewe

H!IIR no cneKTpy ,qaeT MeTO,Q MSKCJ.1MYMa 3HTpOn!IIH/4,5/, B pa6oTe /S/ 

H3Jl0)KeHbl OCHOBbl 3TOrO MeTO,Qa 1 a 8 pa60Te /7/ - pe3y11bTaTbl t.-lJ,1C

J1eHHOrO MO,QellHpOBaHHR ,QJlR Y3KJ.1X cneKTpanbHbiX Illt1HJ.1~ Ha HyJleBOM 

$0He. 5bl110 noKa3aHO, 4TO ,QilR paCCMOTpeHf:!OrO KilaCCa CHrHa!lOB 

OTHOCHTeJlbHaA T04HOCTb 04eHOK J.1HTeHCJ.18HOCTI-1 cneKTPSilbHbiX KOM

noHeHT He npeBbiWaeT OTHOCHTeJ1bHOi1 T04HOCTH CSMHX J.1CXO,QHbiX ,QaH

HbiX. 3ro caoHcreo Mero,qa 8 3HS4HTei1bHO~ creneHY1 OTJllt11.1aercJ=~ or 

xapaKT€pt.iCTHK TpS,QH4HOHHbiX JlHHe~HbiX MeTO,QOB 1 r,Qe OWY16KH 04€H-

KH BO MHOro pa3 60J1bWC OWJ.160K HCXO,QHbiX ,QSHHbiX. 

B ,QaHHoi:i pa6ore MeTOA MaKCit1MyMa 3HTponHH 6bt.n lt1cno.nb30BaH 

,QJlR BOCCTSHOBJleHJ.1J=I CHrHanoe, CO,Qepma~J.1X n.naBHOMeHA~~HeCA KOM

noHeHTbl, 8 TOM 41-1CJ1e npl-1 OCLJ.H11I1HPYIOt1.11t1X 3HaKOnepeMCHHbiX ¢>yHK-

U.J.1AX pa3MbiTJ.1A. 3Titl pC1YllbTSTbl cpaBHCHbl C ASHHbiMVI, nony4eH-

HbiMH C nOMOtl.lbiO MeTO,QS peryllRpJ.13SU.Hitl, 

METOA MAKC~MYMA 3HTPOO~I1 AnR CHIHAnOB nnABHO~ <!JOPMbl 

MeTOA MaKCHMyMa 3HTpOnltiJ.1 no3BOJ1AeT no Ha6J110,QSCMOMY CHrHany 

s (x) , x ""1,2 , ... , M, aapen1cTpHpoeaHHOMY npH6opoM c !l>YHK4Hei:i 

pa3MbiTHR h(X,f), f=1,2,. .. ,N, HB .. TH oqeHKH f(f) , n
0

(x) HC-
T~HHHOrO cneKTpa f (~) H CMCuteHHOrO WyMa n

0
(x): 

n0(x)=n(X)+B, /1/ 
r,Qe B- aepxHAl=l rpaHH4a a6coniOTHbiX 3HS4eHit1~ orpH4aTeilbHbiX ae-

JlHI.IHH wyMa n(x). 04eHKH cneKrpa 1t1 wyMa f(c;) , n
0

(x) YAOBnereo-

pAIOT YC110BJ.1AM Ha61110AeHIIIfl CHrHana s (X), KOTOpble ,QnR SAAHTHBHOro 

WyMa BblpamaiOTCR COOTHOWeHHCM 
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s(x)= Z. ·h(x.~)f(~) +;0(x)-B, 12/ 

nMJ:!eHHbiM 
M n

0 
(x), 

no(x)] j 

~ 
orpaHM4eHMRM, anpMOPM HBKnBA~BaeM~M Ha $YHK~MM f(~ 
a TBK>Ke MBKCMMM3MPYIOT 3HTpOnMHHbiH ¢YHK~MOHan H[f(~), 
KOTOp~j;j 3anMC~BaeTCR B BAAMTMBHOH $OpMe 

H[ ·i(~). ~ 0 (x)]=H[f(~)]+pH[~0 (x)] j 
/3/ 

rAe H ( f(~)] . - 3HTponMR o~eH KM cneKTpa, 

A N..... ,... 
H[f(~)] =- Z. f(~)ln f(~). 

$=1 
/4/ 

a H[;
0

(x)], - 3HTponMR o~eHKM cMell\eHHoro wyMa, 

,... M"" ,... 
H [ n0(x)] =-x~t 0 (x) ln n0 (x). · /5/ 

Cso6oAH~i:1 napaMeTp p, cny>KBLI\MH AnR crna>KMBBHMR o~eHKM wyMa M 
He BXOARLI\MH RBHO B B~pa>KeHMe AnR O~eHKM CMrHana, MMeeT CYLI\€CT
BeHHOe 3HB4€HM€ AnR nocTpoeHMR 3$$eKTMBHOH B~4MCnMTenbHOH npo

~eAYP~ nony4eHMR O~eHKM cneKTpa. nnR BXOAHOrO nMHei:iHOrO CMrHa
na f(~), nOKB3BHHOro nyHKTMpOM Ha pMC.l, no B~XOAHOMY CMrHany 
s(X) C BAAMTMBHbiM WYMOM n/B= 14%, $yHK~MM pa3MbiTMR h(X,~)= 
= exp(-·1 x -.;1) nony4eHbl o~eHKM BXOAHoro cMrHana c napaMeTpa-

t(~) 
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PHc.2. 3aBHCHMOCTb HeBR3KH ~ 
o~eHKH ITO' 113HT C p = ZQ OT oT

HOCHTenbHOro ypOBHR rnyMa. 

l• 

~. 

~.J' .. 

MM t,J=20 M p=0,55, KOTOpble npMBeAeHbl Ha TOM >Ke pMCYHKe. BMA
HO, 4TO O~eHKa C napaMeTpOM p=20, MCnOnb30BBHH~M B pa6oTe/?/ 

M ABIOLI\MM XOpOWMe pe3ynbTBTbl npM BOCCTBHOBn€HMM Y3KMX nMKOB Ha 

HyneBOM $OHe, He ABeT BOCCTBHOBneHMR nMHei:iHOi:i $YHK~MM, TOrAa 
KBK O~eHKa C napaMeTpOM p= 0, 55 OTnM4aeTCR OT nMHei:iHOH $yHK
~MM TOnbKO B npeAenaX OWM6KM MCXOAHbiX ABHHbiX. Ha PMC.2 riOKa-
3aHa 3aBMCMMOCTb H€BR3KM O~eHKM nMHeHHOi:i $YHK~MM, nony4eHHOi:1 
C napaMeTpOM p= 20, OT ypOBHR BXOAHOro WyMa n/s, a Ha pMc.3 -
3aBMCMMOCTb H€BR3KM OT napaMeTpa p npM pa3nM4HbiX OTHOW€HMRX 
n/s. BMAHO, 4TO CYLI\€CTsyeT onTMManbHoe 3Ha4eHMe napaMeTpa p, 
npM KOTOpOM T04HOCTb o~eHKM cneKTpa He Xy>Ke T04HOCTM MCXOAH~X 
AaHH~x. Cyll\eCTBosaHMe onTMManbHoro 3Ha4eHMR napaMeTpa MO>KeT 
6biTb o6bRCH€HO CTPYKTypoi:i 3HTpOnMi:1Horo $YHK~MOHana. npM 04eHb 
ManOM 3Ha4eHMM napaM~Tpa p O~eHKa cneKTpa B 3Ha4MTenbHOH CTe
neHM oTpa>KaeT.ypoeeHb BXOAHoro wyMa, a npM 6onbwoM p o~eHKa 
WyMa COA€P>KMT 4aCTb CMrHana M C HeM36e>KHOCTbiO MCKa>KaeT BOCCTa

HOBneHH~H cneKTp. BapMa4MM s onpeAeneHH~x npeAenax npM s~6ope 
OnTMManbHoro 3Ha4eHMR p He AaiOT B03pacTaHMR AMCnepCMM O~eHOK 
WyMa, KOTOpaR npMHRTa HaMM 3a Mepy T04HOCTM BOCCTaHosneHHOrO 
cMrHana. BMAHO TaK>Ke, 4TO nnaBH~e $YHK~MM 6onee 4YBCTBMTenbH~ 
K Bbt6opy napaMeTpa p. A MMeHHO, o6nacTb AOnycTMMbiX 3Ha4eHMi:1 

napaMeTpa p MMeeT 3HB4MTenbHO MeHbW~i:i AMana3oH, 4eM AnR cneKT
pos C y3KMMM nMKaMM, npM4€M OnT~ManbH~e 3HB4€HMR napaMeTpa p 
TaK>K~ OKa3~BaiOTCR 3Ha4MTenbHO M€HbWMMH. nocneAHRR 3BKOHOMep
HOCTb MQ>K€T 6~Tb CBR3aHa C TeM $aKTOpOM, 4TO 3HTpOnMR CMrHana 
B03pBCTaeT ecTeCTBeHH~M o6pa30M npM nepeXOAe OT CKa4KOo6pa3H~X 

\ 
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P11c. 3. 3aBHCHMOCTb HeBH3KH /j, 

o~eHKH ITO M3HT OT ITapaMeTpa p 
ITPH pa3nHl.!HblX OTHOCHTenbHbiX 

ypOBHHX IliYMa. 
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K nnaBH~M CMrHanaM, a 3HTpOnMR WyMa no OTHOWeHM~ K 3HTpOnMM 
CMrHana yMeHbWaeTCR. 

MeTOA MaKCMMyMa 3HTponMM /M3HT/ 6~n npoMogenMposaH gnR aHa
KonepeMeHHO~ OC~MflflMPY~~e~ ¢YHK~MM pa3M~TMR h~, (), noKa3aH
HO~ Ha pMc.4a M OnMCbiBa~~e~ ¢opMy cneKTp81lbHO~ flMHMM, COOTBeT
CTBY~~e~ ~yry CMHYCOMA~· HCTMHH~~ cneKTP f(~, COCTOR~M~ M3 
Tpex aHaKonepeMeHH~X nMKOB M nonomMTeflbHoro ¢oHa, noABepraeM~~ 
o6pa60TKe cneKTP S~) C OTHOCMTe~bH~M ypoBHeM 8AAMTMBHOrO wy
Man/s-9%, o~eHKa cneKTpa no M3HT f((), nony4eHHaR c ycnosMeM 
COXpaHeHMR CYMM~ KOMnOHeHT cneKTpa npM OnTMM8flbHOM napaMeTpe 
p•1,5, noKaaaH~ Ha pMc.46. BMAHO, 4TO M3HT secbMa a¢¢eKTM
seH TaKme npM 3HaKonepeMeHHO~ OC~MflflMPY~~e~ ¢YHK~MM pa3M~TMR. 
OgHaKo HanM4Me nnasHoro ¢oHa M s~6op onTMManbHoro 3Ha4eHMR 
MMHMMM3MPY~~ero HeBR3Ky, He n03BOnReT nony4MTb AOCTaT04HO xo
powee paapeweHMe B o~eHKe cneKTpa. O~eHKa cneKTpa oKaa~saeTCR 
crnameHHO~, KaK M B perynRpM3a~MOHHWX MeTogax. 

CPABHEHHE C METOAOM PEIYJUlPH3AL.\HH 

nony4eHHWe pe3yflbTaTW 6~nM cpaBHeHW C WMPOKO MCnonb3yeM~M 
B HaCTOR~ee speMR MeTOAOM perynRpMaa~MM no TMxoHosy. AnA MOAe
nMposaHMR 6blflM MCnOflb30BaHbl MCTMHHble cneKTpbl f((), noKa3aHHble 
nyHKTMpOM COOTBeTCTBeHHO Ha pMC, 5a M 56, ¢YHK~MR pa3MbiTMR 

h(x,()=exp(-.l.jx-(1) M aAAMTMBHbl~ wyM n/s= 8%. BoccTaHosneHMe 
13 

MeTOAOM perynRpMaa~MM senocb no nporpaMMe SLAY 6e3 flMHe~HbiX 
orpaHM4eHM~, anpMOPM HaKnag~saeM~x Ha o~eHKM cneKTpa M wyMa. 
AnocTepMopHaR peKOHCTPYK~MR cneKTpa no M3HT nposogMnacb npM 
ycnOBMM coxpaHeHMR CYMMbl KOMnoHeHT CMrHana. O~eHKM cneKTpa, 
nony4eHHble o6oMMM MeTOAaMM, npMBeAeHbl Ha pMc. 5a, 6. Ha PMC. 5a 
noKaaaHa TaKme senM4MHa owM6KM cneKTpa, B~4MCneHHaR no AMCnep
CMM o~eHKM wyMa B M3HT. BMAHO, 4TO B 6onbWMHCTBe To4eK o~eHKa 
no M3HT 6nMme K MCTMHHOMY cneKTpy, 4eM perynRpM38~MOHHaR O~eH
Ka. BMecTe c TeM perynRpMaa~MOHHaR o~eHKa, noKaaaHHaR Ha pMc.5a, 
T04Hee OTpamaeT xapaKTepHy~ OCB6eHHOCTb MCTMHHOrO cneKTpa. 

!t!l' 
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PHc.5. CpaBHeHHe c perynRpHaa
~bW MeTOAOM: a/ ITHK Ha nH
HeHHO pacTym;eM QJOHe; 6/ TPH 8 -
o6pa3Hb!X ITHICa, 

/\\ 
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f)l 
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~ 

\i 

CP~BHEHHE METOAA MAKCHMYMA 3HTPOnHM 
C AniE6PAH4ECKHM PEKOHCTPYKTMBHWM METOAOM 
PEWEHHn 06PATHO~ 3AAA4M 

HTepa~MOHH~~ cnoco6 nocTpoeHMR o~eHKM no M3HT 171 npM pewe
HMM o6paTHbiX aaga4 6onbWO~ pa3MepHOCTM Tpe6yeT 60JlbWOrO Bpe'
MeHM M 3Ha4MTeJlbH~X 06beMOB naMRTM 3BM. 3TO peaynbTaT B~4MC
neHMR M o6pa~eHMR MaTpM~~ BTOp~X npOM3BOAH~X MMHMMM3MpyeMOR 
¢YHK~MM B MeTOAe Hb~ToHa. BcTaeT sonpoc o paapa6oTKe 6~cTp~x 
M 3KOHOMM4HWX anropMTMOB HaxomAeHMR o~eHKM no M3HT. C 3ToR 
~eflb~ 6btll MCCneAOBaH TaK Ha3biB8eMbl~ anre6paM4eCKM~ MTepa~MOH
H~~ MeTOA peweHMR o6paTHOA aaga4M, MCnonb3Y~~MA MYflbTMnnMKa
TMBHY~ KOppeK~M~ O~eHKM peweHMR Ha KamAOA MTepa~MM cornaCHO 
MTepa~MOHHOMY anropMTMy/S/ 

- e+ 1 - e s(x) r ce) .. r ce) . ,.------.:::-r-· 
1J~l h(X,TJ)f (71) 

!6! 

CBR3b 3Toro MeToAa, HaasaHHoro MART /Hultiplicative Algebraic 
Reconstructive Technique/, c M3HT 6wna Ha~geHa ne~TOM M c¢op
MYJlMpoBaHa MM s BMAe TeopeMbl 191. CogepmaHMe 3TO~ TeopeMbl M npMH
~Mn geRcTBMR MART 6blflM npoAeMOHCTpMposaHbl Ha npMMepe peweHMR 
CMCTeMW flMHe~HWX ypaBHeHM~,'KOTOpaR MMeeT geTepMMH8HT, paBHW~ 
Hyn~, M noaTOMY gaeT 6ec4HcneHHOe MHomecTBO peweHM~. McxogH~e 
flMHe~H~e ypaBHeHMR MMe~T BHA 

f(1)+f(2) =3, 

f (3) + f ( 4) = 7 • 

f(l) + f (3) a:-4, 171 

f (2) + f(4) ,s. 

nonomMTenbHO onpegeneHHoe peweHMe 3TO~ cMcTeMw no M3HT 6wno 
Ha~AeHo MeTogoM H b~ToHa: f(1) = 1,2 ; f (2) = 1,8 ; C(3) = 2,8 ; f ( 4) ~ 4,2 . 
AnR peweHHR CMCTeMbl /7/ MeTOAOM MART Ha Hyneso~ MTepa~MM no
noli<MM f 0 (l)=f0 (2) = f0 (3) = f 0 (4) =· 1. TorAa Ha nepso~ MTepa~MM 
M3 ABYX nepB~X ypaBHeHM~ /7/ B COOTBeTCTBMM C ¢0pMynoR /6/ 
nony4MM fl(l)= f 1(2)=3/2 , f\3}..=f\4)n7/2, Cl Ha_BTOpO~ HTepa
~MM M3 OCT8BWMXCR ypaBHeHM~ - f 2(1) = 3/2·4/5=1;2; f 2(2)=3/2·6/5=1,8; 
r2(3)=712·4/5-·0,8; f 2(4) = 7/2-6/5 - 4,2. nocneAY~U\Me HTe-
pa~MM He MeHR~T nony4eHHoro peweHMR. PeweHMe AOCTMrHyTo aa gee 
MTepa~HM H OK838fl0Cb COBnaAa~~HM C peweHMeM no M3HT. npH 3TOM 
cxeMa BW4McneHM~ npocTa, B~4MCneHMe, o6pa~eHMe M aanoMMHaHMe 
MaTpM~bl BTOPbiX npoM3BOAHbiX He Tpe6y~TCR. TpagH~MOHHO MART npM
MeHR~T 8 TOMOrpa¢MM, KOrAa MaTpM~a h(x,(), KaK M B paCCMOTpeH
HOM npHMepe, COCTOMT, rnaBHWM o6pa30M, M3 eAMHM~ M Hyne~. 
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a/ / S(x) 
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Puc. 6. ¢YHKL\HH pa3MbiTHH /a/, Ha6mo.r:~aeMbiH cneKTp 

s (x) ( • ) H era OL\eHJ<a no MART (o) ,L\JIH JIHHei1Hol1 
~YHKL\HH /6/, CMe~eHHOro KOCHHyCa /a/, IIHKa Ha nOCTOHH
HOH· no,LIJlO)!(Ke/r/. 

AnocTep1-1opHoe soccTaHosneHI-1e cneKTpa MeTOAOM HART 6brno 
npoBeAeHO AJlR Tpex BI-1AOB I-1CKOM~X CneKTp08: Jli-1HeHHO pacTy~ero 
C yBeJll-14eHa.1eM ~. CMe~eHHOro KOCI-1Hyca 1-1 CI-1HrJleTHOro na.1Ka Ha 
He60JlbWOH nOAJlOmKe, pa3MWTWX ¢yHK~I-1eA 

h(x,()= {exp(-·~·!x-~J), 
exp ( -3/5 ), 

ecn1-1 Jx-~[.$3, 

ecna-1 Jx -(I > 3, !81 

npl-1 OTCYTCT81-11-1 WYM08, Ha p1-1c.6a noKa3aHa ¢YHK~I-1R h(x,~), a Ha 
pa.1c.66,8,r - COOT8eTCT8eHHO Ha6Jl~AaeMWe cneKTPW s(x) H O~eHKI-1 
cneKTpo8 no MeTOAY HART. OnbiT MOAeJli-1P08aHI-1R noKa3an, w·o I-1Te
pi-1pyeMwe O~eHKI-1 CXOARTCR K o~eHKe no M3HT, eCJll-1 Ha Kamf~H 1-1Te-
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x- 2511 11Tepalji1R 

•- 50 11 11Tepa41-tR 

o-100 11 HTepa41-tR 
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PHC. 7 ,,IJ:HHaMHI<a HTepaL\HH BOC"CTaHOB-

JieHHH JIHHeHHOH ~YHKL\HH no MART. 

Puc.B. 3aBHCHMoCTb HeBH3KH ~ 
OL\eHKH no MART cMe~eHHoro Kocuay
ca OT HOMepa HTepaL\HH, 

~ 

fg(AI 

N -· -1 
pa~a-11-1 Bbl61-1paTb ypa8HeHI-1e c OTHOWeHHeM s(x)[~h(x,17)f 1 (7J)] 

TT-"1 
Haa.16onee CHJlbHO OTJ11-14a~~I-1MCR OT eA1-1HI-1~W, 1-1 I-13MeHRTb no ¢opMy-
Jle /6/ 3IIeMeHT, COOTBeTCT8Y~~I-1A MaKCI-1MYMY ¢YHK~I-1H pa3MWTI-1R AJlR 
AaHHoro x. AwHaMHKa npo~ecca CXOAHMOCTH noKa3aHa Ha npwMepe 
JlHHeAHoA ¢YHK~HI-1 Ha pwc.? AJlR 1-A, 25-A, 50-A, 100-A I-1Tepa
~wA, a Ha pwc.8 npa.18eAeHa 3a8HCHMOCTb He8R3KH OT HOMepa I-1Te
pa~l-11-1 AJlR CMe~eHHOrO KOCI-1Hyca. npa-1 8BeAeHHI-1 8 YCJ1081-1e 3aAa4H 
WyMa MeTOA MART AaeT XOPOWHe pe3YJlbTaTbl BnJlOTb AO WYM08 He 5o
nee 10%. npl-1 6onee 8WCOKOM WyMe HHOrAa Ha6Jl~AaeTCR paCXOAH
MOCTb 1-1Tepa.1py~~Hx o~eHoK. Konl-14eCT80 I-1Tepa~wA, Heo6XOA1-1Moe 
AJlR nony4eHHR OKOH4aTeJlbHOA O~eHKH, 8eCbMa BeJli-1KO. no3TOMy 8 
3aAa4ax 6orrbwoA pa3MepHOCTH npwMeHeHHe MART He MomeT AaTb cy
~ecTBeHHoro COKpa~eHI-1R 8peMeHI-1 Bbi4HCJleHI-1H, OAHaKO yMeHbWaeT 
Tpe6yeMbiH 06beM naMRTH 3BM. 

3AKfoi04EHI'IE 

noKa3aHO, 4TO MeTOA MaKCHMyMa 3HTpOnHH npHMeHI-1M AJlR 80CCTa
HOBJleHI-1R CHrHaJl08 8 BI-1Ae nna8HWX cneKTPOB, B TOM 41-1CJ1e npH oc
~HJlJlHPY~~HX 3HaKonepeMeHHWX ¢YHK~HRX pa3MWTHR. Bw80A o TOM, 
4TO T04HOCTb O~eHKH cneKTpa no M3HT He xyme T04HOCTH HCXOAHbiX 
AaHHWX/ 7/, R8JlReTCR npaBI-1JlbHWM, eCJlH 8W6paTb 3Ha4eHHe napaMeT
pa p, 6nH3KOe K 3Ha4eHH~, MI-1HI-1MI-131-1PY~~eMy AHCnepcH~ O~eHKH wy
Ma. 

AnR cneKTpos, coAepma~1-1x y3KI-1e ni-1KI-1 Ha nnaBHOM ¢oHe, 8~6op 

onTI-1MaJlbHoro p npi-180AI-1T K crna~1-18aH1-1~ ni-1KOB. AnR TaKI-1X c1-1r-
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Hanoa M3HT AaeT npHMepHo TaKMe me peaynbTaTbt, KaK H peryn~pH
aa~HOHHbtM MeTbA THxoHoaa. ConocTaaneHHe M3HT H MART noKaaano, 
4TO B OTCYTCTBHe wyMa o~eHKH no M3HT H MART coanaAa~T, npH 
wyMe MeHee 10% o~eHKa no MART 6nH3Ka K 04eHKe no M3HT. npH wy
Me 10% H 6onee MeTOA MART MomeT AaTb pacxoA~~Hec~ HTepa~HH. 
An~ 3aAa4 Mano~ pa3MepHOCTH M3HT c Hcnonb30BaHHeM MeTOAa Hb~
TOHa CXOAHTC~ 6wcTpo, TOrAa KaK CXOAHMOCTb An~ 6onbWOM pa3Mep
HOCTH orpaHH4eHa BpeMeHeM BW4MCneHM~ o6paTHOM MaTpM4W. 
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6e~awea 6.3., AaHH~OB B. H., CopOKO n.M. 
Hcc~eAOBaHHe cneKTpoa MeTOAOM MaKCHMYM? 3HTPOm1H 

Pl0-82-101 

J.1cc~eAOBatibl B03MO>KHOCTH MeTOAa MaKCHMyMa 3HTpOnHH A~R paCWHI!JpOBKI-1 
3KCnepi1MeHTa~bHO Ha6~~AaeMbiX cneKTpOB. B ~HHe~4aTbiX cneKTpax MeTOA MaKCHMyMa' 
3HTponHH 3!IJI!JeKTHBHO YCTpaHReT HCKa>KeHHR, 96yc~oe~eHHble npl>161)'pHbiM YWHPeHHeM, 
11 n03BOflReT tl0~)'4HTb OL~eHKH C Bb1COK11M pa3peweHI1eM H OTHOCHTe~bHO~ T04HOCTb~ 

1He Xy>Ke T04HOCTH HCXOAHbiX AaHHbiX, MeTOA MaKCHMyMa 3HTpOnHH npOMOAe~HpOBaH 
A~R cneKTPOB C n~aBHOMeHR~~HMHCR KOMnOHeHTaMH, a TaK>Ke A~R OC4H~~Hpy~~I1X 
3HaKOnepeMeHHbiX !IJYHK411~ pa3Mb1THR. noKa3aHo, 4TO 3$!1JeKTHBHOCTb MeTOAB BbiCOKa 
np11 npaBH~bHOM Bb16ope ero CB060AHOrO napaMeTpa p,OAHaKO npH Ha~H411H nnaa
HbiX KOMnOHeHT pe3KHe CKB4K006pa3Hble 113MeHeHHR cneKTpOB OKB3b1Ba~TCR cr~a>Ket-l
HbiMH, np·oBeAeHO cpaeHeHHe C pery~RPI13B4HOHHbiM MeTOAOM THXOHOBa. 0Ka3a~OCb, 
4TO pery~RPH3a4HOHHbl~ MeTOA 11 MeTOA MBKCHMyMa 3HTpOnHH A~R cneKTPOB 3TOrO 
THna Aa~T npHMepHO OAHHaKOBble pesy~bTaTbl. J.13y4eHa TBK>Ke CBR3b MeTOAa MaK
CHMYMB 3HTpOnHH C a~re6paH4eCKHM MeTOAOM peweHHR o6paTHOH 3aAa4H MART. 

Pa6oTa BblnO~HeHa B na5opaTOPHH RAePHbiX npoo~eM ·QHSIH. 

Coo~eHHe 06~eAI1HeHHoro HHCTHTyTa RAePHbiX HccneAOBaHH~. Ay6Ha 1982 

Belashev B.Z., Danilov V. 1., Soroka L.M. 
Spectra Studies by the Maximum Entropy Method 

Pl0-82-101 

The scopes of maximum entropy approach are studied by deconvolving 
e~perimentally observed spectra •. The maximum entropy approach removes with 

'l~igh efficiency the distortions in spectra with• narrow peaks and can give 
~ th~estimation of the spectrum wit~ high resolution and with relative errors 

no more than those in the initial data. The.maximum entropy approach has 
been simulated on spectra of slowly varying components and also for sign 
alternating point spread functions. It is shown that efficiency of this 
approach· at properly elected free parameter p was high, though the jumps 
in spectra on the background of slowly varying components were smoothed out. 
Jhe comparison of this approach with that of Tichonov's regularization 
method is made. It has been found that the regulari,zation method and the 
maximum entropy approach give approximately the same results. The connec
tion between the maximum entropy approach and the MART algebraic method of 
feconstruction are studied. 

The investigation has been performed at the Laboratory of Nuclear 
Pr6J:ilems, JINR. 

Communication of the Joint -Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHorpaAOBOH. 



Hanoe M3HT AaeT npHMepHO TaKHe ~e peaynbTaT~, KaK H peryn~pH-
3a4HOHH~~ MeTOA THXOHoea. ConocTaeneHHe M3HT H MART noKa3ano, 
4TO B OTCYTCTBHe WyMa 04eHKH no M3HT H MART coenaAa~T, npH 
WyMe MeHee 10% 04eHKa no MART 6nH3Ka K 04eHKe no M3HT. npH wy
Me 10% H 6onee MeTOA MART Mo~eT AaTb pacxoA~~Hec~ HTepa4HH. 
An~ 3aAa4 Mano~ pa3MepHOCTH M3HT c Hcnonb30BaHHeM MeTOAa Hb~
TOHa CXOAHTC~ 6~CTpo, TOrAa KaK CXOAHMOCTb An~ 60nbWO~ pa3Mep
HOCTH orpaHH4eHa BpeMeHeM B~4HCneHH~ o6paTHOH MaTpH4~. 
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6enawea 6.3., ~aHwnoa B.H., CopoKo fl.M. 
HccneAOBaHwe cneKTPOB MCTOAOM MaKCHMyM, 3HTponwH 

P10-82-101 

HccneAOBaH~ B03MO*HOCTH MeTOAa MaKCHMyMa 3HTpOnHH AnA paCWH$POBKH 
3KCnepHMeHTanbHO Ha6n~AaeM~X cneKTPOB. 8 nwHe~4~T~X cneKTpax MeTOA MaKCHMyMa 
3HTponww 3$$eKTHBHO ycrpaHReT HCKa*eHHR, o6ycnOBfleHH~e npw60pH~M YWHpeHHeM, 
H 00380flReT nonY4HTb O~eHKH C B~COKHM paapeweHHeM H OTHOCHTeflbHO~ T04HOCTb~ 
He XY*e T04HOCTH HCXOAH~X AaHH~X. MeTOA MaKCHMYMd 3HTpOOHH npOMOAeflHPOBaH 
AflR cneKTpOB C nnaBHOMeHR~HMHCR KOMOOHeHTaMH, a TaK*e AflR OC~HflnHpy~HX 
3HaKOnepeMeHH~X $YHK~H~ pa3M~THR. noKa3aHo, 4TO 3~eKTHBHOCTb MeTOAa B~COKa 

npH npaaHnbHOM a~6ope ero cao6oAHOro napaMerpa p.OAHaKo npw Hanw4wH nnaa
H~x KOMnOHeHT pe3KHe CKa4K006pa3H~e H3MeHeHHR cneKTpOB OKa3~Ba~TCR crna*eH
H~MH. npoBeAeHO cpaBHeHHe C perynRpH3a~HOHH~M MeTOAOM TwxOHOBa. 0Ka3aflOCb, 
4TO peryflRPH3a~HOHH~H MeTOA H MeTOA MaKCHMyMa 3HTpOnH~ AflR cneKTPOB 3TOrO 
Twna Aa~T npwMepHO OAHHaKOB~e pe3yflbTaT~. H3y4eHa TaK*C CBR3b MeTOAa MaK
CHMyMa 3HTponwH C anre6paH4eCKHM MeTOAOM peweHHR 06pdTHO~ 3aAa4H MART. 

Pa6ora B~nonHeHa B na6oparopHH RAePH~X npo6neM OH~H. 

CoofiuleHHe 06'beAHHeHHOrO HHCTHTyTa RAePH~X HCC.fleAOBaHHH. ~6Ha 1982 

Belashev B.Z., Danilov V.I., Soroko L.M. 
Spectra Studies by the Maximum Entropy Method 

P10-82-101 

The scopes of maximum entropy approach are studied by deconvolving 
experimentally observed spectra. The maximum entropy approach removes with 
high efficiency the distortions in spectra with narrow peaks and can give 
the estimation of the spectrum with high resolution and with relative errors 
no more than those in the initial data. The maximum entropy approach has 
been simulated on spectra of slowly varying components and also for sign 
alternating point spread functions. It is shown that efficiency of this 
approach at properly elected free parameter p was high, though the jumps 
in spectra on the background of slowly varying components were smoothed out. 
The comparison of this approach with that of Tichonov·s regularization 
method is made. It has been found that the regularl.zation method and the 
maximum entropy approach give approximately the same results. The connec
tion between the maximum entropy approach dnd the MART algebraic method of 
reconstruction are studied. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR . 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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