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The work is 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.

Teopernuni BimoMocTi Tpo TiepeTBOpeHHs PajnoHa HaBelneHo B pobo-
tax [1, 2]. YV po0orti [2] HaBeneHO areOpaiuHi METOAN BiJHOBICHHS (QYHKIIIH.
I'pyHTYy€eMOCH Ha TOMY, IO BIJOMI IPOEKIIiiHI JaHi ¥, B3AOBX NpsIMuX L,
[ foxoydi=y, k=1N. (1)
Lk
Tpeba BigHoBuTH (yHKHi0 f(X,Y) 3a BiTOMUMH 3HAYEHHSAMH Y, Ta HpS-
mumi didismu L. L, 1 Xcose, + ysing, —s, =0.
JloBeaeHo [2], mo crmiBBigHOmICHHS (1) 3BOAUTHCS 10 BUTIIAAY:

+00
I f(s,cose, —tsing,s;sing, +tcose, )dt=7,,.
o

TyT BpaxoBaHO, IO MpsMa CKaHyBaHHS 3aJICKUTH BiJ] IBOX IapameTpiB.
Mexi 1HTerpyBaHHS YTOYHIOIOTHCS B 3aJIEKHOCTI Bijl 00JIaCTi, SIKIM HaJEXKHUTh
BIJITBOPIOBAHUIN 00’ €KT.

BinTtBopenns QpyHkIiid anreOpaiyHUMU METOJaMU BiI0YBa€ThCA 3a TAKOIO
CXEMOIO:

1. luckperusariist 00J1aCTi.

2. ®opMyBaHHS HaOIMKEHOTO PO3B’S3KY, KU MOAAETHCA y BUTISIL Jii-
HiliHOT KOMO1HAaIli{ KOOpAUHATHUX QYHKITINH, KOS(IIIEHTH TP TKUX HEBIIOMI 1 €
3HAYCHHSMH BiHOBIIOBAHOT QYHKIIIT Y BIMOBITHUX TOYKAX.

3. ®opMyBaHHS CUCTEMU JIHIWHUX anreOpaidyHuX PIBHIHB JJISI BUSHAUYCHHS
BKa3aHUX Yy MyHKT1 2 HEBIIOMUX KOE(ILIIEHTIB.

4. Po3B’s13aHHS CUCTEMH JIIHIMHUX anreOpaidyHuX piBHSHb.

5. 3anuc HaOJMKEHOTO PO3B’SI3KY B aHAIITUYHOMY BUIJISAJI Ta OLIIHKA IO-
XHUOKU HAOIMKEHHSI.
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Hagenena cxema peaiii3oBaHa B JBOX BapiaHTaxX, PI3HULS MIXK SIKUMH OIS~
rajia y BUKOPUCTaHHI PI3HUX THUIIIB KOOPAUHATHUX (PYHKIIN, 1110 BEAE A0 3MIHU
BUIJISIIy CHUCTEMM JIHIMHMX aireOpaiyHuX piBHSAHb, a TaKOX Y METOoJax
PO3B’sI3aHHS LIUX CUCTEM.

Hapoaumo 111 BapiaHTH.

Bapiaum nepwuu.

Ha6mmwkennii po3B’ 30K 3 BUKOPUCTAHHAM KYCKOBO-JIIHIMHUX (DYHKITIH:
n+1l n+l

f(x,y)= chijhi ()H;(y).
i=1 j=1
Tyt h(x), H;(y) kyckoBo-niniiHi GyHKLii,
Cucrema miHIHHUX anreOpaidyHuX PiBHSHD:

n+l n+l 00

D> J h (s, cosg, —tsing, )H (s sing, +tcosg, )dt =y, ,k=LN,I =1 M.

i=1 j=1 oo
Heigomi B cucremi Ci (i, j=14,n+1).
JIst po3B’sI3aHHS CUCTEMH BUKOPHUCTOBYBABCS METOJI peryJsipu3aitii [2].
s cucremu AX = B, maemo:
(A"A+aE)X = A'B.
CucteMa Mae mapaMeTp peryjspH3alii o i € KBajapaTHOIO (cyMicHOI0). Ii
PO3B’SA30K:
X =(A"A+aE)"A'B.
[TapameTp peryinspu3zaiii oo BUOMpaBcs aBTOMAaTUYHO MPU MIHIMI3alli OJ-
Hi€el 3 MOXHUO0K d(X, Y, o) METOAOM «30JI0TOT0 TIEPEPi3y».
Bapiaum opyeuii.
HaGmmxennii po3B’A30K, OTpUMaHUN Ha OCHOBI OIEpaTOpiB MHTEpiHAa-

it [3,4]:
f(x,y)= Zzamhi(x)H:(y) + Zzbvjh:(x)Hj(y) - zzcijhi (X)H;(y).

i=1 p=1 v=l j=1 i=1 j=1
Tyt h(x), H:(y), h(x),H ; (Y) kyckoBo-cTani GpyHKuii.

Cucrema niHIHHUX anreOpaidyHuX PiBHSHD:

n n?

b,
ZZamj h(S_cosg, —tsing,)H (S, sing, —tcose,)dt +
i=1 p=1 a

n’> n

by
+ZZijjh:(SLCOS(pk —tsing,)H, (S, sing, —tcosg,)dt
v=l j=1
n nJ bk "
> > j h(S_cose, —tsing,)H,(S,sing, —tcose,)dt=y,,.
i=L j=1 g L
Tyt HeBinomi B cucremi &, b, C;; uucno nanpsmkis k =1, N, uncno nepe-
TUHIB Ha HanpsMKax | =1, M, xinbkicTh piBHSHB B cuctemi M - N.
JUig po3B’s3aHHSI CUCTEMH BUKOPHCTOBYBaBCs 1Tepauiiinui meron ART —
Algebraic Reconstruction Technigues [2]:
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. g
= = —ad X

X0V = g0 4 g HZA T
ne d'=[(a),,(a),,.- (&),] - i-uii psgok MaTpumi A, 3anucaHoi y BUIIIS BEKTO-

pa (cToBmus) (8,); =&, a T, — peNaKcauiiini MHOKHHUK, 0<t,<2.

a

JlocnipkyBanach 301KHICTh METOY MPH PI3HUX 3HAYCHHSIX ITapaMeTpiB pe-
ryJisipu3ailii Ta pemakcariii. 3MiHIOBaJUCh TaKOX KIJIBKICTh MEpepi3iB, KOOPIH-
HaTHI QyHKIII Ta quckperu3artis oomacti. [TigpaxoByBanuch MOXUOKH.

B sikocTi mpukiagy po3riasHeMO BiIHOBIEHHs GyHKIT 3 HocleM y K emin-
cax, npu K =3:

2 2 2 2
Kal| (X_Zai) +(y_2bi) ~1| , sKmo (X_?i) +(y_?i) <1,
f(x, y)zz G, G, O, O,

i=0

0, y mpoTuBHOMY pa3i.
Pe3ynpraTu oOuuciens HaBeAeHo B Ta0. 1.

Tabnuus 1 — [lopiBHSHHS pe3yIbTaTIB

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

25625 | 26 | 26 676 | 0.081|0.007 | 0.009 |0.085|0.007| 2.1

30 900 | 31 | 31 961 | 0.077|0.006 | 0.007 |0.077|0.009| 3.8

AHaJi3 pe3ysabTaTiB MOKa3ye, M0 MPHU 301TIIEH] B CHCTEMI KUTBKOCT1 HEBI-
2 . .
nomux N° ta kumekocTi piBHSIHL NN-MM moxuOku 3MeHITyIOThCS.
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