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The work 1s dedicated to the development of algorithms for reconstructing
functions from known projection data received from a computer tomograph.
Algebraic methods were used for function reconstruction. The methods are
based on the Radon transform and are reduced to solving a system of algebraic
equations, which is overdetermined. Regularization methods and iterative
methods were used to solve it. Piecewise-linear functions were chosen as
coordinate functions, as well as functions built on the basis of interpolation
operators. Numerical implementation of the methods was carried out. Test
problems were considered. Satisfactory results were obtained.

TeopernuHi BigoMOCTI Npo mepeTBopeHHs Pagona HaBeneHo B pobo-
tax [1, 2]. Y pobori [2] HaBeaeHO anreOpaiuHi METOIM BITHOBICHHS (DYHKIIIH.
I'pyHTy€EMOCH Ha TOMY, IO B1IOMI1 IPOEKIIIMHI JaH1 Y, B310BX OPAMHX L, :
[ fydl=y k=1, (1)
Ly
Tpeba BimHOBHTH GYHKIIIO f(X,)) 32 BIJOMUMH 3HAUEHHSIMH Y, Ta NpPs-
MHMU JiHisMu L. L, :xcos@, + ysing, —s, = 0.
Hoseneno [2], mo crniBBigHOIIEHHS (1) 3BOAUTHCS 10 BUTIISLY:

+00
J f(s,cosp, —tsing,s,; sin@, +tcosQ, )dt=7v,,.

Tyt BpaxoBaHO, 110 MpsMa CKaHYBaHHS 3aJ€XUTh Bl JBOX IapaMeTpiB.
Mexi IHTErpyBaHHSI YTOYHIOIOTHCS B 3aJICKHOCTI BijJ 00JacTi, SIKId HaJEKUTh
BIJITBOPIOBAHUI 00’ €KT.

BintBopennst ¢pyHKUiN anreOpaiyHMMU METOJAMU BIIOYBAETHCA 3a TAKOIO
CXEMOIO:

1. duckperusariis obiacti.

2. ®opmyBaHHS HAOJMKEHOrO PO3B’SI3KYy, SIKMM MONA€TbCS y BUIIISIAL JIi-
HIHHOI KOMO1HALli KOOPJIAMHATHUX (PYHKLIM, KOEPILIEHTH IPU SKUX HEBIIOMI 1 €
3HAYEHHSAMU B1AHOBJIIOBAHOI PYHKIIIT y BIAMOBITHUX TOUYKAX.

3. ®opMyBaHHS CUCTEMHU JIIHIMHUX anredpaiyHuX piBHSAHb ISl BU3HAUEHHS
BKa3aHMX y MYHKTI 2 HEBIIOMUX KOE(]ILIE€HTIB.

4. Po3B’s13aHHS CUCTEMH JIIHIHUX aJire0paiyHUX PIBHSHb.

5. 3anuc HaONMXKEHOro PO3B’SA3KYy B aHAJIITUYHOMY BUIJISZI Ta OI[IHKA MO-
XUOKU HaOIMKEHHS.
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Hagenena cxema peaiii3oBaHa B IBOX BapiaHTaX, pI3HULS MK SIKUMH TOJISI-
raja y BUKOPUCTAaHHI PI3HUX THUIIB KOOPAMHATHUX (DYHKIIIH, 110 Bee A0 3MIHU
BUTJISAy CUCTEMHU JIHIMHUX aireOpaiyHuX piBHSAHb, a TaKOX Yy MeToAax
PO3B’A3aHHS LIUX CUCTEM.

HaBoaumo 111 BapiaHTH.

Bapianm nepwuu.

HaGnmxeHuit po3B’ 30K 3 BAKOPUCTAHHSAM KYCKOBO-JTIHIMHUX (DYHKIIIH:

n+l n+l
fay)=2.2 c;h()H ().
=l j=1
Tyt h,(x), H;(y) KyckoBo-iHiiHi QpyHKLii.
Cucrema JiHIMHUX anreOpaiyHuX piBHSHD:

n+l n+l 0

ZZ%Jhl.(s,coscpk—tsin(pk)Hj(slsin(pk+tcoscpk)dt:yk,l,kzl,N,l:LM.

i=l j=1

Hesinowmi B cucremi ¢; (i, j =Ln+1).

JUist po3B’si3aHHS CUCTEMU BUKOPUCTOBYBABCS METO/ peryJisipusanii [2].
s cucremu AX = B, MaeMo:

(A"A+0E)X = A'B.
CucreMa Mae mapaMeTp peryjspusalii o i € kajgpatHowoo (cymicHoro). Ii
PO3B’SA30K:
X=(A"A+0oE)"A"B.
[TapameTp perynspusaiiii oo BUOMpABCS aBTOMATUYHO MPU MiHIMIZaIi O-
Hi€l 3 TOXHOOK O(X, V,0) METOI0OM «30JI0TOTO MEepepizy».
Bapianm opyauii.
HaGnumxenuil po3B’si30K, OTpUMaHUN Ha OCHOBI OIEPaTOpIB HHTEpJIIHA-

i [3,4]:
f(xay) = Z Zamhi (X)H: (y) + Z Zb\/jh:(‘x)Hj (y) - Z Zcijhz’(‘x)Hj(y)'

i=1 p=l v=1 j=1 i=1 j=1
Tyt h(x),H ; ).k, (x),H ;(¥) xyckoBo-crani GpyHKuii.

Cucrema JiHIMHUX anreOpaiyHuX piBHSHD:
2

non by
ZZaiHIhi(SL cosQ, —tsin(pk)H:(SL sing, —tcos, )dt +

i=1 p=I1 a
n on by
+ZvajIh:(SL cos@, —tsing, )H (S, sing, —1cos@, )dt —
v=l j=I1 a
n nj by
—ZZCUIhi(SL cos@, —tsinQ,)H (S, sinp, —tcos,)dt =y, .
=1 j=1 g

Tyr HeBimoMi B cuctemi a, , b ., c.; uncio HanpsMKiB k =1, N, uucio nepe-

iw> Dyio Cjs
TUHIB Ha HanpsMkax / =1, M, KinbKicTh piBHSHB B cucteMi M - N.
Jlist po3B’si3aHHSI CUCTEMHM BUKOPUCTOBYBaBcs iTepauiitHuii Mmeroq ART —

Algebraic Reconstruction Technigues [2]:
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- T =k
Yi—a; X
T — i

[ 2}

A _ 3(6)

=X 5
ne d' (a,),,(a,),,-.-,(a,),] — i-nii pamok MaTpui A, 3aIIUCAHO] y BUTUISL BEKTO-
pa (croBnus) (&,); = a;, a T, — penakcaifiuni MHOKHHK, 0<T,<2.

JlocnixyBanack 301KHICTh METOAY MPU PI3HUX 3HAYEHHSX MMapaMeTpiB pe-
ryjsipu3aiii Ta penaxcanii. 3MiHIOBaJINCh TaK0X KUIbKICTh IEpepi3iB, KOOPAU-
HaTHI QyHKUIT Ta quckperusauis oonacti. [ligpaxoByBanuch NoOXUOKH.

B sikocTi npuknany po3risiHeMO BiIHOBJIEHHS (yHKUIi 3 HocleM y K enin-
cax, nmpu K =3:

K-1|_ (x_ai)2 (y_bi)z_
f(X,y)=Z { + > 1} , SIKITIO

2
G, G,
=0

2 2
(=) 0-bY
O, O,
0, y npoTUBHOMY pas3i.

Pe3ynbratn oGumncnens HaBeleHO B Tad. 1.

Tabauus 1 — IlopiBHSAHHS pe3yJIbTATIB

[ToxuOku Yac
2 : o
n n NN | MM | NN-MM 5 5, 5. 5, opt (xB.)

25| 625 | 26 | 26 676 0.081 | 0.007 | 0.009 | 0.085 | 0.007 | 2.1

30 1900 | 31 | 31 961 0.077 | 0.006 | 0.007 | 0.077 | 0.009 | 3.8

AHani3 pe3ysibTaTiB MOKa3ye, M0 MpHU 301IbIIEeH] B CUCTEMI KIJIBKOCTI HEBI-
2 . .
JOMHX M~ Ta KUIbKOCTI piBHSIHb NN MM 1noxuOKu 3MEHIIYIOThCS.
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