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YUCJIEHHbIN AJITOPUTM TOMOT PAGUU
IIPY IBVOKEHUN UICTOYHKKA 10 OTPE3KY ITPAMOI *

[MpeioxkeH YUCICHHBIN aITOPUTM JIByMEpPHO# ToMOrpaduu s TPaeKTOPUH HC-
TOYHHKA, COCTOSILEH U3 KOHEYHOro oTpe3ka. [loka3aHo, 4To 3TOT alrOPUTM B code-
TaHMU C pa3pabOTaHHBIM paHee aITOPUTMOM HOCTPOCHHUSI BUPTYAIBHBIX JIyYEBBIX
(PEHTTEeHOBCKHX ) IIPOEKIMH MOXKET OBITh NCIIOIB30BaH JUIS IOCTPOCHUSI AITOPUTMA
TpPEeXMEpHOH ToMOrpaMy NpH TPAEKTOPUU HCTOYHHKA, COCTOSIIEH M3 OXHOI
OKPY>KHOCTH.

Brenenne. B xiraccnueckoil peHTTEHOBCKOW KOMITBIOTEPHOW TOMOTpadum
JUISL BOCCTAHOBJICHHS IJIOTHOCTH OOBEKTa MCIIONB3YIOTCSI MHTErPallbl 0 BCEM
[EPECEKAOIUM €r0 NPsIMbIM. [Ipy 3TOM HMCTOUHHUK H3JIy4€HHs IBIDKETCS IO
TPAaEeKTOPHH, OXBaTHIBAIOLICH OOBEKT CO BCEX CTOPOH, HAIIPUMED 10 OKPY>KHOCTH.
XoTs B PCAIBHBIX MPAKTUYCCKHUX CHUTYalUsIX 0OBEKTHI UMEIOT OIrpaHUYCHHBIC
pasMepbl, IPU BOCCTAHOBICHUN IUIOTHOCTH HCIONB3YIOTCS (GOpMYJIbl oOparie-
HUSI, JUIS KOTOPBIX TpeOoBaHWE (GUHUTHOCTU HOCHUTENS] UCKOMBIX (DYHKIUI He
ABJsIETCS. HeoOX0OUMbIM. Hy>KHO JMIb, YTOOBI COOTBETCTBYIOLINE WHTETPAIIbI
CYII[ECTBOBAJIH.

B pabotax [1, 2] moka3zaHo, 4T0, €CJIA y4eCTh yCI0BHE ((WHUTHOCTH HOCHUTEIIS
(GYHKIMH, MOYKHO CYIIECTBEHHO YMEHBIIUTH 00beM HH(OpMAaL, He0OX0AUMON
JUIsl BOCCTAHOBJICHUSI (DYHKLIMH 110 €€ PEHTIC€HOBCKUM IPOCKLIHUSIM.

B wactHOCTH, B [2] pemena cienyromas 3anada. TpeOyercss HAUTH QYHKIHIO
y(M;, N, ) 10 3aJaHHBIM HHTETpajiaM

u(xl,pl)ZIW(x1+P15aS)dS ()

OT Hee BIOJb BCEX MPAMBIX, IEpeceKaromux oTpe3ok [—1, 1]Ha ocu 1, =0, ecin
HOCHTEIb PyHKIMU Y(M,, 1, ) COAEPKUTCS B ojoce —1 <, <1, —co<m, < o0,

Takum 06pa3om, Ipu BOCCTaHOBIICHUHU (PYHKIIMH, COCPEIOTOUEHHOH B TOJIO-
ce, MOYKHO UCKIIFOYUTh, HAIIPUMEpP, WHTETPAIBI BIOJIb MPSIMBIX, MapauIeIbHBIX
ocH 1, =0, a Tak)Ke HHTerpaibl BIOJIb MIPSIMBIX, IIEPECEKAOLINX 3Ty OCh 3a IIpe-
nmenamu otpeska [—1, 1]. McToOYHUK H3IIydeHHST MOXKET IBHUTATHCS TOJIBKO BIOJH
3TOTO OTpE3Ka U HE 00XOIUTH OOBEKT CO BCEX CTOPOH.

* PaboTa BBINOTHEHA IpH Toaepkke Poceuiickoro honma hyHIaMeHTaIbHBIX HCCIIEI0BaHUIT
(mpoektsr Ne 03-01-00910, Ne 03-07-90060) u ponna «Hay4uHbrit moTeHIHAT.
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B manHO# paboTe W3I0KEH YHCICHHBIN allTOPUTM PEIICHUS dTOH 3a1aun.

TeopeTnueckue 0CHOBBI aJITOPUTMa BoccTaHOBIEHU. [Ipu nocTpoennn ymc-
JICHHOTO aJTOpPUTMa HAJIOXKHUM JIOTIONHUTENIbHBIE yCIIOBHS, €CTECTBEHHBIE IS
MPAKTHYECKNUX CUTYyalUH.

IIpennonoxum, 4ro HOCUTENb (QYHKIMU Y(TM,, 1,) COAEPKUTCS B MPIMO-
yrojabHuke —7 <1, < 7, I, <M, < h,, 0<r<l1, 0< h,.

OTMmeTHM, YTO IPHU HAIIUX OTrPAHMUYEHUSIX CYLIECTBYeT p, Takoe, IpH
KOTOPOM Il BCeX X,, HMpuHamiIexkammx orpesky [—1, 1], u(x,, p,)=0, ecau
Py > Py, T. €. GyHKus u(x,, p, ), 3aar011as UCXOHbIE JaHHBIC, UMEET (UHUT-
HEII HOCUTENb. LlenmecooOpa3HOCTh 3TUX YCIIOBHH MBI 000CHYEM, 00001I1ast CBS3h
paccmarpuBaeMoi 3a/1a4u ¢ MpoOIeMoi MOTHON TPeXMEPHOH ToMorpaduueckoi
PEKOHCTPYKLUU B KOHYCE JIy4eH ITPH HEMOIHBIX JaHHBIX.

Jlna noka3arenbcTBa OCHOBHOTO YTBEPXKIAEHUS B [2] NCHOIB3YETCs LENoUKa
3aMEH IMePEMEHHBIX BCIIOMOTATeNbHBIX (PyHKIMH. B ipeamaraemoii padore nmpu-
BE/IEM OCHOBHBIC (D)YHKIIMH, HEOOXOAMMBIE JJIsl IOCTPOCHUS aJIrOPUTMA.

N Ot dpynxunu u(x,, )z ), 3aJIar0IIeH NCXOIHBIC TaHHbIE, TIepeiiieM K pyHKINN
g, (I, 1), onpezensieMoii paBeHCTBOM

g, (0, 0)=C""'[f (T, £f,(-[,0)], T>0, >0,

e
2¢T° L -1 ur
N )

ST, t)= npu [ >0;

2iTP y > -1  ur
@ | @Een @+

ST, t)=- mpu < 0;

p — IPOM3BOJILHOE YUCIIO, YAOBIETBOpsIoIee ycioBuio 0< p< 1.
Ham noTpebyercs Taxoke QyHKITUS vpi (v, T),cBI3aHHAS C UCKOMOW (PyHKITEH

y(M;, N, ) CIEAYIOMNUM PaBEHCTBOM:

- D, ,*
v PV (y,T) =
2 2 2
2 -1 2 -1 -2
= 2(;) S|V 2r Ty — ,721 , v>0, t>0.
Yy T+ T+ 1 y(rT+ 1) T+ 1 Yyt + D

[lycts pyHkunm ngi (1, v)m T/pi (1, v) sBISsIIOTCSL TpeoOpa3oBaHMsIMU Meiu-
9] + +
Ha gynkuwmii g5 (I ) mvy (v, 7).
+ ~t ~t +
B pabore [2] mokazauo, uto A (K, V) Vy (1, V) =g, (1, V), taed (1, v)— HeKo-

Topasi yHUBepcabHas (GYHKIHsSI, HE 3aBUCSINAS OT HCCIIeayeMoro oobekra. Oji-
HUM U3 TPEACTABICHUNA (PyHKIIHH ?ﬁ, (p, v) aBmsieTcst paBEHCTBO

< l—p+ip—i Lo i
xﬁ(p,v)zz—w[g[p_m,WJiB(p_,-H,WD,
2 2
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rne B — siinepoB unTerpai nepBoro posa.
Hammomuaunm, uto mpeobpazoBanne MemmrHa 0T PYHKIIHH OTHOH ITepeMEHHOM
ONpeaesieTCs CIEAYIOIIUM BhIpaxkeHueMm [3]:

F(o+it)=[ f(n)i® " V.
0

TTonoxxum ¢ =0, Torna

F(it) =f 76"V,
0
Jlns pyHKIIH IBYX IIEpeMEHHBIX olpeaeienne anamorndto. [Ipuc =0mnomydaem

§pi(u,v)=.l. J. gpi(l", N ' T ¢Vdrdt, peR', veR';
00

Vv =[ [ vi(noy vy e Vdydr, peR’, veR!
0

oS t— 3

HUcnonw3yst oOparHoe mpeoOpazoBanre MelnHa, GyHKIINO vs (y, T) MOXKHO

o ~+ X
HalTH 110 pyHKUMH V)7 (K, V):

Voo = [ 5 (wvy™ eV dudv.

—00 —00

AJITOPUTM BOCCTaHOBJIEHUSL. AJTOPUTM BBIUUCICHHUS GyHKIUH Y( N, 1, ) [1O
byskuun u(x,, p, ) AMEET CICTYIOLUINNA BUI.
[lar 1. ITo gyskuun u(x,, p, ) BeIaucisieM GyHKIUIO

g, (0 =" '[f(I, £ f(-T,0)], T'>0, >0,

rJe p — HEKOTOpoe (PUKCUPOBAHHOE YUCIIO, yAOBIETBOpsIoNIee yeinoBuio 0< p< 1,
a ynkuums f (I, ) onpexnensieTcss paBeHCTBOM

=2 u((tz—l) 2ur J

rj@®+y @+ @+

[ar 2. Haxonum npeoOpa3oBanue MemmnHa oT QyHKIHH g pi (I, t)mpu o =0:

grw V)= [g;@or " 'T* Vdrds, peR' veRr!
00
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Ilar 3. Mo dynkumn g, (K, V) BeraUCasieM QyHKUMIO V) (L, V), HCTIOIB3Ys
PaBEHCTBO

& W,v)
Vi (V) ==——,
2 (. v)

e

; l—p+ip—i Lo i
x;(ILL,V)=2p*’“(B(p—iu,p““”jJ_rB[p—ilu,F’””’Vj].
2 2

OyHKIHA Xi (M, V) HE 3aBUCHUT OT HCCIEyeMOTO OOBEKTa U MOXKET OBITH BHIYHC-

JIeHa 3apaHee.
OTMeTHM TaKXe, 9TO MPHU MAJbIX 3HAYEHUSX MOYIIS ki (u, v) HE0OXOIMMO

WCIIOJIB30BATh METOJIBI PETYIISIPU3AIINH.
Illar 4. Hcnonw3ys oOparHoe mpeoOpa3oBaHue MeJuiMHA, OIpe/eseM

(hyHKITHTO

Vpi(’Y’T): Vpi(u,\/)yi“‘tivdpdv.

S = 3
o= 3

Hlar 5. ITo ¢pyHKIUM v§ (v, ) HaxomuM QyHKLMIO WY(M;, M, ), UCIIONB3YS pa-

BCHCTBA:
2 1-p), . 2 2
T -1 21 Y "+ 1 _
s = 5 [V, (1) +V, (1,71,
T+ 1 y(rT+ D) 8t
2 1-p), 2 2
-1 -21 -y "+ 1 _
2 > P = P [V;('Y,T)—Vp (Y9T)]
T+ 1 y(rT+ ) 81

OTH paBEHCTBA I03BOJIIOT BHIUMCIUTD 3HAUYCHUS UCKOMOM QyHKIUU Y(1,, N, )

1 ’52 -1
s o0bIX M, € [—1, 1], M, € R. IIpu 3TOM T HAXOQUTCS U3 PABEHCTBA 1), = >
T+ 1
—2z7T
a Y — U3 PaBEeHCTBA M, = WIN M, = ———— B 3aBUCHUMOCTH OT 3HAKOB

y(rz+ 1) y(12+ 1)

BEJIMYMH T U M,.

Onucanue anropuT™Ma 3aKOHYEHO.

Mopungukanyss anroputMa BOCCTAHOBJICHHMS C 3aMEHOH INpeoOpa3oBaHus
Mennuna npeodpazoBannem Dypre. [IpeodpazoBanne MenniHa MOXXHO CBECTH K
npeoOpazoBanuio Dypbe 151 COKpaIIeHUs BpeMeHH cdeTa [3]. OmmieM maru aj-
TOPUTMA JJISl 3TOTO CIydasl.

lar 1. ITo pynxuuu u(x,, p, ) BBIYUCIIEM QYHKIHIO

agy (& &,)=e" U [f(e% ) f(~e% ™),
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rae, KaKk ¥ Mpexae, p — HeKOTopoe (GUKCHPOBAaHHOE YHCIIO, YIOBJICTBOPSIOLICE
yenosuto 0< p< 1,a dynkuus f (I, ¢) onpenensieTcst paBeHCTBOM

f(F, £ = 2t u[(zz—l) 2¢tT ]

rj@®+n @+ @+

[Mar 2. Haxonuwm ngi(u,v) Kak npeoOpazoBanue Dypbe QyHKIHU
ag;(gl ,6)-

Mar 3. Ilo dbyskIH §pi (p,v) onpenensieM (QpyHKLIHIO T/pi(u,v), UCIIOJB3YS
PaBEHCTBO

~t
> gy (1,v)
Vo (V) =",
Ay (,v)
rae
. 1- S l—p—i .
M) =27 [B[p - iu,pHMJ iB(p - ZMMB
2 2

DyHKIHA ki (M, V) HE 3aBUCHT OT MCCIEyeMOTo 00BEeKTa U MOXKET ObITh BBIUKC-

JieHa 3apaHee.
ITpu MasbIX 3HAYECHUSIX MOAYJIS kf, (1, v) HEOOXOUMO UCTIONB30BATh METO/IBI

perynspu3anum.
[ar 4. Ilpumensiss o6paTHOe MpeoOpazoBanne Dypbe K PyHKIUU T/pi(u, V),

BBIYHCIISICM (DYHKIIUIO
+ +
avp (Bl s BZ) =Vp (eﬁl’ eBZ )

Iar 5. ITo ¢ynkun ochf (By,B,) Haxomum ¢yHKIMIO WY(1),, N, ), HCIOJIB3YS
PaBEHCTBA:

2

2 i 1-p) 1_2+ N B
W[ 1 2 J:v (2 1)[a%anwxhﬁtn+a%(mm0JmﬁDL

AR EETCRE) 81

2l y(‘52+ 1) 81

2 o1 VL Gl e N . _
\lj( 1 2 j _ Y (2 1) [(le (ln(Y)a ln(‘c )) —(X\/p (ln(y), 11'1('5 ))]

OTH paBEHCTBA IO3BOJISIOT BHIYUCIUTE 3HAUCHUS! HCKOMON QyHKIUH W(M,, M, )

1 Tz -1
s mo0bIX 1, € [—1, 1], 1, € R. IIpu 9TOM T HAXOAUTCS U3 PABEHCTBA 1), = —>
T+ 1
27 -27
ay — M3 PAaBCHCTBA M, = ———— HIIM 1, = ———— B 3aBUCHMOCTH OT 3HAKOB
Yyt + 1D y(rT+ 1D

BCJIMYUH T U N,.
Onucanue MOI[I/I(I)I/IKaLII/II/I aAJIrOpuTMa 3aKOHYCHO.
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Takas cTpyKTypa aaropuTMa no3BOJISET JUIsl COKPAILEHNs] BPEMEHH CUETa HC-
MoJIb30Barh ObIcTpoe mpeodpasoBanne Dypre (BIID). Cnemyer oTMeTUTH, YTO
i npuMeneHust bII® Heo6XonrMo HCIOIb30BaTh PABHOMEPHYIO CETKY, YTO B
psiae cily4aeB MOXET MPUBECTH K MOTEPE TOUHOCTH.

BosmoxkHbIe TprMeHeHHs anroputMa. J[BymepHas tomorpadus. Eciu 00b-
€KT OIpPaHUYEHHBIX Pa3MEPOB HAXOJIUTCS, HAIIPUMED, B BEPXHEN MOTYILJIOCKOCTH,
MIPEATIOKEHHBIN aTOPUTM MO3BOJISIET BOCCTAHOBUTH ITUIOTHOCTH 3TOTO OOBEKTA
[P IBU>KEHUU MCTOYHUKA U3YyYEHUsl BAOJIb HEKOTOPOrO OTPE3Ka MPsIMOi, pas-
JIETISOIIEN NOMYTIOCKOCTH.

[Ipu nccrenoBanuy psiga 0ObEKTOB UCIIOIB3YETCS CIEAYIONIas CXeMa CKaHH-
poBanus. 711 BOCCTaHOBICHUS TUIOTHOCTH CJIOST IBMXKCHUE TUHEHKU IETEKTOPOB
BIIOJTb HEKOTOPOU HAIIPaBJIAIONICH codeTaeTCs ¢ BpalmenneM oobekTa. [lpn «om-
HOCTOPOHHHUX» alITOPUTMaX MOXKHO Oy/IeT UCKJIFOYUThH BpallleHUEe 0OBEKTa.

ANTOpPUTMBI BOCCTAHOBIICHUS, HCTIOIB3YIOIINE WHTETPAJIBI IO TIPSIMBIM, TIe-
PECEKaIOIUM TOJIBKO OJHY U3 CTOPOH O0BEKTa, MOTYT OBITh IPUMEHEHBI B KJ1ac-
CUYECKOH IByMepHO# ToMorpaduu. OHAKO OCHOBHBIM CTUMYIIOM ISl pa3padoT-
KM TaKHX aJITOPUTMOB SIBIISICTCS TIOJTHASI TPEXMEpPHAst TOMOTpadudecKas pEKOHCT-
PYKIIUS B KOHYCE JTy4ed P HETOTHBIX TaHHBIX.

Tpexmepnas Tomorpadusi. PaccMoTpuM moapodHee MpuMeHEHUE BBIIIEH3II0-
YKCHHOTO aJITOPUTMa IPH TOMOTpadUIeCKO PEKOHCTPYKIIUU B KOHYCE JTYUCH.

B xiraccnueckoil KOMITBIOTEPHON TOMOTpadHu HCIOIB3YeTCS IBYMEPHBIH
Beep nyueil. JlaHHbIC 0 TPOXOKICHUH Yepe3 00BEKT PETUCTPUPYIOTCS C TOMOIIBIO
OJTHOMEPHOH JTIMHEHKN neTeKTOpoB. CHCTEMa «JIETEKTOPHl — NCTOYHUK M3ITyde-
HUS» TUCKPETHO BpaIllaeTCs BOKPYT HEKOTOPOU OCH, OCTABASICh B INIOCKOCTH, Op-
TOTOHAJIbHOM 3TOM ocH. ITo MOJIydYeHHBIM JIaHHBIM BOCCTaHABIMBAETCS JByMED-
Has IUIOTHOCTh cpe3a, KOTOpbIN mpeanonaraercs ToukuM. [locie BoccTaHoBie-
HUS IUNIOTHOCTH CPe3a CUCTEMA MIEPEMEILIACTCS BAOIb OCU BPALCHMS U IIPOLIECC
noBTopsieTcst. CXeMbl CKAaHUPOBAHUSI MOTYT BapbUPOBATHCS, HO CYTh IIpoliecca He
MeHSEeTCs: 00BEKT MPEICTaBISIeTCs B BUIe HAOOpa TOHKUX CPE30B M Ha KaXJIOM
iare pelaeTcs 3ajada BOCCTAHOBIICHUS IByMEPHON TUNIOTHOCTH Cpe3a, TONILIHU-
HOW KOTOPOTO MOYKHO ITpEeHeOpeyb.

B tpexmeprOii ToMorpadun peKOHCTPYKITHSI BEETCS B TPEXMEPHBIX KOHYCaxX
JIydel ¥ paccMaTpuBacTCs JIpyras cXxeMa IMoJyuyeHHUsl U 00padoTKu JaHHbIX. Mc-
TOYHUK JIBUXKETCS 1O HEKOTOPOI TPEXMEPHOU TPAEKTOPUH, JIJISI KAXKJIOM €ro Mo3u-
LMY JaHHBIC PETUCTPUPYIOTCS HA IJICHKE WK JByMEPHON MaTpulle JETEKTOPOB.
ITo cucteme NoJy4EeHHBIX JBYMEPHBIX AAHHBIX BOCCTAHABIMBAETCS IUIOTHOCTh
TPEXMEPHOT0 00BEKTA B 33JJaHHO# Touke. Hanbomnee pacipocTpaHeHHBIMU TPaeK-
TOPHSIMH SIBIITFOTCSI CHCTEMA IBYX OKPY>KHOCTEH, JIeXKAIIUX BO B3AMMHO TIEPIICH-
JUKYJISIPHBIX TUIOCKOCTSIX, © BUHTOBASI IMHHUS (CITUpPalib). OTMETHM, YTO B HACTOSI-
Iee BPeMsl BBIITYCKAIOTCSL U MPOJIAOTCSI CriupaibHbie ToMorpadel. Kak npasuiio,
(bUpPMBI HEe PaCKPBIBAIOT JIETANIEH CBOUX alrTOpUTMOB. OHAKO IT0 KOCBEHHBIM JIaH-
HBIM MOXHO IIPEJIIOJIOKUTD, YTO UCIIOJIB3YETCs KJIACCUYECKAsl CXEMA, KOTOPYIO
MOYKHO TIPUMEHSTb, €CITH IIar CIIUPaId Mall, MPUOIMKEHHO CUNTAs OJTUH BUTOK
CIIMpaIH OKPYKHOCTHIO. [IpeaBapuTensHbie UCCIEIOBAHMS TOKA3BIBAIOT, UTO I1e-
PEXO K TPEXMEPHOM CXeME BOCCTAHOBJICHUSI MOXKET CYIIECTBEHHO [TOBBICUTb Pa3-
pEIICHUE U TOHU3UTh 103y OOJTydCHUSI.

Hawnbonpiee mpenMyIecTBO METOIbI PEKOHCTPYKITUH B TPEXMEPHBIX KOHY-
cax Jiydel nepej IByMEepPHbIMU (BEEPHBIMHU ) METOJIAMH HMEIOT B CITy4Yae CIIOMKHBIX
MIPOCTPAHCTBEHHBIX (POPM HCCIICTYEMBIX OOBEKTOB U Je(EKTOB B HUX.

Jliis mpumeHeHns OonbIMHCTBA (OpMyIT 0OpalleHus JTy4eBOro mpeoopaso-
BaHUs HEOOXOAUMO, YTOOBI UCCIICYEMbIi OOBEKT U TPACKTOPHS HICTOUHHUKA YIOB-
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netBopsin ycnosusM Kupunosa — Cymura — Tys. [71aBHOE U3 3THX yCI0BHUi 3a-
KJIFOYAeTCs B TOM, YTO JIF00ast IUI0CKOCTh, MPOXOSIIAst 4epe3 OOBEKT, IepeceKaeT
TPAeKTOPHIO ABMKEHHS UCTOUHHUKA. TpaeKTopHH, HE YOBIETBOPSIONINE YCIOBHU-
sm KupmioBa — Tys, Ha3pIBarOTCS HEMONHBIMHA. Kak yrmoMHuHANOCh BBIIIE, NS
BOCCTAHOBJICHUS (PyHKIINH, IMEIOIINX (PUHUTHBIA HOCUTEIb, HE SBISICTCSI HEOO-
XOJIUMBIM BhITTONTHEHUE ycnosust Kupunosa — Tys (Takue GyHKIMH TPUXOIUTCS
MCCIIeIOBaTh B OOJIBIIMHCTBE PEATbHBIX CUTYAIHN).

Tak, B pabote [ 1] mokazaHo, 94TO AJIs1 BOCCTaHOBIIEHUS (DYHKITHI, COCPETOTO-
YEeHHbIX B IIape, JOCTaTOYHO OJHON OKpyXHOCTH. B [2] moka3aHo, 4To Oo/HOM
OKPY’KHOCTH JTOCTaTOYHO JUI BOCCTAHOBJICHUS WHTETPHPYEMBIX (DYHKIHMA, CO-
CPEIOTOYEHHBIX B IIMHAPE. DTO O3HAYAET, YTO, UCIOJIb3YS TPAEKTOPHUIO U3 OfI-
HOW OKPYKHOCTH, MO’KHO BOCCTAHOBHUTH (DYHKIIHIO, HOCHUTEIH KOTOPOH HE Orpa-
HUYEH B OJJHOM W3 HampasieHUH. B peaibHbIX cHTyalusx 00a Merona mpume-
HSIOTCS K 00bEKTaM KOHEYHBIX pa3MepoB. Y Ka)KIOT0 U3 3TUX METOJIOB €CTh CBOH
MIPEUMYIIECTBA.

3Hast HHTETPaJIbl BOJb MPSMBIX, TPOXOSAIINX Yepe3 OKPYKHOCTh, UCIIONB3YS
IIPH ATOM CBOKCTBa mpeoOpa3oBanus Dyphe TyUEBBIX TaHHBIX, MOXKHO BBIYUC-
JIUTH UHTETPAJIbI BAOJb MPSMBIX, IPOXOIAIINX Yepe3 JI00YI0 BHYTPEHHIOIO TOUKY
Kkpyra. Hauncnsembrie TakuM 00pa3oM WHTETPAIIbI 71l BHYTPEHHUX TOYEK Kpyra
OyaeM Ha3blBaTh BUPTYaJIbHBIMH JIyYeBBIMH (PEHTTEHOBCKMMM) MPOCKIHIMH.
CoBO «BHPTYaNIBHBII B 3TOM CITydae 03HAYaeT, YTO Ha CAMOM JIeJIe HCTOYHHK H3-
Jy4eHUs He HaXOAUTCSA BO BHYTPEHHUX TOUKAX KpyTa, a JIBMKETCS 10 OKPY>KHO-
CTH, SIBIISAIONIENCS ero rpanuiieil. HamoMHuum, 4To pedb UJIeT 0 TPEXMEPHOM Mpo-
CTPAHCTBE, U OCHOBHOM MHTEPEC MPEICTABIIAIOT NIPSIMBbIE, HE JIEKAIIHE B IUIOCKO-
CTH TPAeKTOPHH NCTOYHHUKA.

AJNTOPUTM NOCTPOEHUS BUPTYaIbHBIX PEHTTEHOBCKHUX MPOEKINI H3JI0KEH B
[4, 5], psia CBOMCTB 3TOTO aIrOpUTMa UCCIENOBaH B [6]. JleMoHCTpamoHHbIEe BEp-
CHU TIPOTPaMM IS TIOCTPOSHUSI BUPTYAIBHBIX MPOEKIINHA JaHbl B [7] (cM. pasm.
«Tomorpadus» cepepa «MeTo/Ibl pelIeHHsI yCIOBHO-KOPPEKTHBIX 3a/1a4)).

B couerannu ¢ MeTO0M BUPTYaIBHBIX IIPOEKITH BBIIIIETIPEICTABICHHBII aj-
TOPUTM JIacT METO]] BOCCTaHOBIICHHS (DYHKIIUH TPEX MIEPEMEHHBIX 10 HHTETpajiaM
BIOJb TMPSMBIX, KOTOPBIE MEPECEKalOT eIWHUYHYI0 OKPYKHOCTbH, JISKAIIYIO B
mwiockoctu z =0.

JleticTBUTEeNBHO, Caenys [2], pacCMOTPHUM ceueHUE 00hEKTa HEKOTOPOH TI0C-
KOCTBIO, OpTOrOHaJIbHON TockocTH z =0. Eciin 00BeKT pacroyiokeH BHYTPH
MWIAHPA STUHIYHOTO PaJnyca, TO GyHKIUS, TOTydeHHas B CEYSHHH, 110 OTHOM
13 TIEpEMEHHBIX OyJIeT cocpenoTodeHa B rmoisoce [—1, 1]. iaTerpanst mo npsMeimM,
MePECeKaAONM OTPE30K [—1, 1], MOXKHO HAWTH, UCTIONB3YS METOA BUPTYTBHBIX
MPOCKIUH.

OrpannueHus, BBeIEHHbIE HAMHU ITPH ITOCTPOEHUH OTHOCTOPOHHETO aJITrOpHUT-
Ma, B CIIy4ae TPeXMEPHOU ToMorpaduul B KOHyCe JIydeil CBOASTCS K CIIEAYIOIIe-
My:

— MEXIy OObEKTOM W LWJIMHIPOM, B KOTOPOM HAXOTUTCS OOBEKT, JOJKEH
CYLIECTBOBATh «3a30p» (T. €. 0OBEKT MOJKEH HAaXOOUTHCS CTPOTO BHYTPH LH-
JTUHIPA);

— 00BEKT JOJDKEH OBITh OTAEIEH OT MIOCKOCTH z =0 («BUCETH)» HaJ Hew).

Ecnu nepBoe ycrioBme sSIBIsIeTCS €CTECTBEHHBIM IS PEATbHBIX CUTYaINH, TO
BTOpOE TpeOyeT nosicHeHuH. [Ipennonaokum, 4To HCTOUHUK JBHKETCS B TIIOCKO-
ctu z =0. [Ipu BoccTanoBNeHNH (DYHKITUN B OKPECTHOCTH INIOCKOCTH z = () HY)KHO
UCIIOJIB30BAaTh METOJbI KJIACCHYECKON IBYMEPHOH Tomorpaduu u (MJM) METOX
Oenpakamna. MeTosi BUPTYaIbHBIX IPOSKIUI TeM TOYHEee, 4eM OOJIbIIe 30Ha, OT-
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JeISTIoNIasi 00BEKT OT INTOCKOCTH z =0 [6]. 3aTeM BOCCTaHOBJICHHBIH CIIOH HY>KHO
BBIUECTh U3 00BEKTA U MIOCTPOUTH HOBBIE IPOCKIMH, COOTBETCTBYIOIIHE YaCTsIM
00BeKTa, OTJACIEHHBIM OT TIOCKOCTH z =0.

OTMeTHM TaKXke, 4YTO TIPU OTIPEICTICHUH JIy9eBOTO ITPe00pa3oBaHMsl, 3a1aBac-
Moro Gopmyoii (1), ncronb3yeTcsi HHTErPUPOBAHKUE 110 dIEMEHTY ocH s — d's. Ta-
KO€ OTIpe/Ie]IeHHe COOTBETCTBYET OIpeeNieHnto B padore [2]. OObIUHO ke mpH
OTIpeIeNICHUH JTy4eBOTO MPeoOpa3oBaHMsl UCIIONB3YIOT MHTEIPUPOBAHHE T10 dJie-
MeHTY JuHbI Ty4a | — d/. C TeopeTrydeckoil TOUKH 3peHHs 00a OnpeIeIeHuns K-
BUBAJICHTHBI, 3a UCKITFOYCHUCM MHTCTPHUPOBAHMS 11O TCM IIPSAMBIM, KOTOPBIC JIC)KAT
B mmockocTH z = 0. Ha mpakTrke BOZHUKAIOT HEKOTOPBIE TPOOIEMBI B CIIydae, KoT-
na z OMn3Ko K HyIi0. Kak Ob110 0TMEueHO, B 3TOM 30HE MOXKHO HCIIOIB30BaTh METO-
JIBI KJTACCHYECKOH TByMEPHON KOMITHIOTEPHOI TOMOTpadum.

3akioueHue. AJNTOPUTM TPEXMEPHOH TOMOrpadUuecKod PEeKOHCTPYKLHUH
JUTS TPAEKTOPHH MCTOYHUKA, COCTOSIIEH U3 OHOM OKPY>KHOCTH, MOXKET 3aKITIO-
YaThCsl B CIEAYIOLIEM.

[Tpu BoccTaHOBIEHUH (PYHKIIMU B OKPECTHOCTH TIOCKOCTH JIBHKESHUS HCTOY-
HUKa HY)XHO HCITOJIb30BaTh METOJIBI KIIACCHYECKOW TBYMEPHOH ToMOrpaduu u
(unm) npubmmKeHHbIH MeTo DenbIkamia. 3aTeM BOCCTaHOBIICHHBIN CIIOH HE00-
XOJIMMO BBIUECTh M3 00BEKTa U TIOCTPOUTH HOBBIE PEHTI€HOBCKHUE MTPOEKIINH, CO-
OTBCTCTBYIOIIHEC YaCTAM 06’bCKTa, OTACJIICHHBIM OT IINIOCKOCTH ABUKCHUA UCTOY-
Huka. K ocraBmmMces 9acTsiM Hal0 IPUMEHUTh aTOPUTM BHPTYAIbHBIX IPOEK-
LU 1 aNTOpUTM, TIPEIUIOKEHHBIN B TaHHOH pabore.

ABtop BeIpakaet Omarogapaocts A. C. 3aropyiiko u C. H. KacessHOBOI 32 110-
Je3Hoe 00CcyKaeHuE PadoThI.
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