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Jlocniooicyemoest memoo po3e si3anHs 3a0ayi peKOHCMPYKYIl
300padicenb HA OCHOBI BUKOPUCMAHMA CKiHUeHHux cym Dyp’e,
sanpononosanui agmopom Jlumeun O. M., 6 axomy xoegiyicumu
@yp’e 0buUCTIOIOMBCST 3 OONOMO2010 NPOEKYIl, WO HAOX0O0SMb 3
Komn tomepHozo momozpaga. Ompumano Cni@8IOHOUWEHHST MidiC
nopsiokom cym  @yp’e, KiIbKicmio Npoexyiti ma  MOUHICIIO
8IOHOGICHHSL (PYHKYII.

Litvin O.M., Litvin O.G .Optimizing the number of
experimental data in the method of calculating Fourier coefficients
using projections.We study the method of solving the problem of
image reconstruction based on the use of finite Fourier sums
proposed by the author O.M. Litvin, where the Fourier coefficients
are calculated using projections coming from the computer
tomograph. Correlations between order Fourier sums, the number of
projections and accurate restoration of function are given.

Kniouosi  cnosa: PEKOHCTPYKLIA, 3O0OBPAXEHHA,
CYMA ®VYP’E.
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1. O6uncnenns koedinientiB  Pyp’e 3a  JONOMOI0OIO
npoekititi Mmerogom O.M. Jluteuna [1-3].



3ajaua PEKOHCTPYKILii 300pakeHb IOJIATAE y BiTHOBJICHHI
¢yHkIil f(x,y) 3a BIZJOMUMH MPOCKIIHHUMY TAHUMH - 3HAYCHHSIMHU

IHTErpamiB 7y, B3OBK NpAMHX L , AKI [EPETHHAIOTH 00 €KT

JIOCIIKEHHS:

[ rGeyydi=v,,1=10, (1)

Hanami OynemMo BBakaTd, 1110 O0’€KT  JOCHIDKEHHS

2 .
HAJI&KUThb KBajgpary D =[0,1] . ITro 3aauy MOKHa IHTEPIPETYBATU
K 3a/1a4y BiiHOBIeHHs QyHKUIT (X, ) — KoedilieHTa NOTJIMHAHHS

PEHTTEHIBCHKUX MPOMEHIB a00 SK 3aJiadyy JOCHIJKSHHS HIUTbHOCTI
f(x,y) Bcepenuni nesxoro Tina Ha mionmHi Oxy METOIAMHU
PEHTIeHiBChbKOi KoMI'toTepHOoi Tomorpadii. [Ipoekuiitni aaHi, siki €
eKCIIEPUMEHTAIbHUMU  IJAHUMH, HAJIXOJATh 3 KOMII IOTEPHOTO
Tomorpada.

3rifHO 3 JAOCHiIKYBaHUM METOJOM PO3B’SI30K 3ajadi
BiJIIIYKYBaBCS Y BUIIIAI CyMH q)yp’e

f(x,y) %SN N X, y Z Z 121't (kx+1y) , (2)

—N[=—
ne koedinientn Oyp’e 06‘II/ICJHOIOTI>C$I 3a (hopMyIoI0

F;(J — J‘J‘f(x’y)e—ﬂn(k‘ﬁly)dxdy
D

OcoOJIMBICTIO 1 TIEPEBAro0 PO3pPOOJIICHOTO METOY € T€, IO
3HAWJIEHO sBHI  (OpMyJIH Jii  HAOJMKEHOrO  OOYHMCIICHHS
koedinieHtiB Dyp’e ¢QyHKIII ABOX 3MIHHMX Uepe3 3HAYCHHS
npoekiriii. L{e 3Besno po3B’s3aHHs 3a/1a4i 10 O0UHMCIICHHSI IHTErpaIiB.
Bubip cucremu npsMux, B3IIOBXK SKHX 3aJal0ThCs MPOCKIIINHI JaHi,
a OTKe, 1 BUIJISII IHTErpaiB, i BUTISAA GopMysl IiIst iX oO4HciIeHHs,
o0yMOBNIeHHI 3Ha4YeHHSMH iHIEKCiB k& Ta [/ y cymi ®Dyp’e. Hdns
obuncrnenns koediuientis @yp’e F,; 3a JOMOMOIOK MPOEKIiH
PO3TIISIATUCS OKPEMO BHUITAKU MO0 3HAKIB k Ta / Ta iX B3a€MHOI0
po3TalryBaHHSI.

Jns obuncrnenns xoediuientis @yp’e F,, 3a J0MOMOIo

MPOEKIild PO3rIAgaEMO OKpPEeMO BHIAJKM IIOAO 3HaKiB k Ta /.
3okpema, s BuUmaaky k>0 i [/>0poOMMO BKazaHy 3aMiHy



3MIHHUX x+ly=t, —Ix+ky=v, 3BIIIKH
kt —1Iv It +kv

= tﬂ 9 = .
x=x(tv)=m s y =yt =50

iHTerpyBanHs D po3i6’eTbes Ha Tpu mig obnacti D,,D,,D,, Komu

Y pesynbrari 00nacth

k>1 abo k <[, TaHa 1Bi migobnacri D, ,ta D, , akmo k =/. Toxi
FM =1L +1,+1,
1e, HamlpHUKIaj, iHTerpan [/, mo obmacti D, Ais BUMNAJKY,
Koo k>1>0, 3BOZ[I/ITI)C}I J10 BUTJIAY:

I = J‘J‘f X, y o 2mlkey) dxd _

ot

kt
j‘e”zmdt kt=Iv It +kv
K+, k2 + 1Pk +
Tk
AHanoriyHo BU3Ha4ar0ThCA iHTErpanu /,,17,.

J|dtdv=

2. UncenbHa peajtizallis METOY.
B ocHOBI umcenbHOI peaizallii 3ampoOnoOHOBAHOTO METOIY
HAOMKeHOro oOuncieHHs: koediuieHTiB Dyp’e JexuTh 3aMiHa
MiJi 3HAKOM iHTerpana MepioJuvHOI EeKCIOHEHIialbHOI (yHKIil

e ™ KyCKOBO-CTaJIMM TIePiOANYHUM CILTaiitHOM

e ™ =cos2nt —isin2nt ~ Cp(m,2nt) —iSp(m,2nt).

VY wii popMyai m — KUIBKICTh iIHTEpBaIiB PO3OUTTS YBEPThH
nepiony ¢yHKUiH cos2mt Ta sin27m¢ Ha MiOIHTEPBalH, B SIKHX
BIANOBIJHI nepioguyHi (QyHKUil cos2mt Ta Sin27¢ 3aMiHIOIOTHCS
CTaJOl0 BEMUYMHOI0 HAWKpamoro piBHOMIpPHOTO HAOIMKEHHS
BKa3aHUX (DyHKIIIH.

HaBogumo omiHKy moxuOKH, sSika MpH [bOMY BUHHUKAE.

|cos(2mr) — Cp(m, 2mt)| < 0.5m ™",
|sin(2mt) — Sp(m, 2mt)| < 0.5m™ .

Topni iHTerpan /, 3aMiHIOETbCS IHTETPAIOM



I, = [[ £ et )0t v)) - (Cp(m, 2mt) — iSp(m, 2m1)) -|J |- ded.

DI
AnanoriyHo inTerpanu /,, I, 3aMiHIOIOTbCS IHTErpanamu
1,,I,.Tooro F,~I,+,+I;=1.
Baxkaemo, 1110 Tipu KOXKHOMY (DIKCOBAHOMY [ = tu IHTErpalin

MO 3MIiHHIH v € MPOCKLIIMH.
It
o

k

Vo= | F,) 0, v)dv, n=1,0.

1,

k
AHanoriyHo jis iHIMUX iHTerpanis /,,/;.

BBakaemo, 110 3arajibHa KiUIbKICTh MPOEKIIiH, SKI HAJAXOIATh
3 KoMIT toTepHOro ToMorpada nopisHioe Q. Lle o3Hauae, 1110 BOHH €

iHTeraHaMI/I B310BXK MMpAMUX
k+1 —
ke+ly=t, =(-0.5)h,,, h, =7, n=10.
Oo6unciIroeMo I 3a ¢dbopmyoro HEHTpaIbHUX

NPSIMOKYTHHKIB 332 3MiHHOIO ¢. [lo3HauMmMo oTpUMaHUil iHTerpant
. 9
uepes [, , = Z[[Cp(m,%ct“) - iSp(m,ZTctu)]yu]hU |J| .
=l
I[Tpu 1iboMy BHHHKAE OXHOKa ‘f - I,i,‘ =g =0(h,), r=12.
3. CuiBBifiHOImIEHHsT MK mopsiakoM N cym  Dyp’e
nrdepeHiioBHIX (QYHKILIH Ta KUTBKICTIO () MPOEKIii, HeoOXiAHNX
1S 3a0e3edeHHst MOTPiOHOT TOYHOCTI.
Omxe, 3aranbHa TOXMOKa, sKa BMHUKAE MpH 3aMiHi F

quCOM [, BU3HAYAETHCS HACTYITHOKO HEPiBHICTIO
* 4 et * -1
|Fy = 10| =By - D+ =1, )| <0.5m™ +e,.

BukopucTtaemMo HaCTyNHY OLIHKY JUIsl TOXUOKKA HAOIVKEHHS
GyHKIT [4]
f(x,»)eC’(D),r>1,D=[0,1]:

max | (x, ) = Sy /(x| = O(N ).




Teopema. Mix BenmmumHamu m, ( Ta N cHOpaBemjvBe

- _ _ M
cuiBsinnomenns N~ =0.5m"' + max h_,—=*
—N<kJI<N ™7 24

HoBu3Ha nanoi po3pobku monsrae y Bubopi nopsaaxy N cymu
®yp’e y 3anexHocti Bin kinbkocti (J mpoekiiil s 0GUMCIEHHS

koedinieHTiB Dyp’e F}C /-
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