E.I0. Apedres, H.]1. Barfas, K.B. Opwmrmxos,
C.B. lonoe, H.H. Cucaxsm, B.A. Coiidep

OITBITHI 110 PEKOHCTPYKTHBHOH TOMOI'PA®UH C UCIIOJIb3OBAHHEM
ABTOMATU3UPOBAHHOU CUCTEMbBl OBPABOTKH U30BPAXKEHHUHA

3AJAYA PEKOHCTPYKTHBHOH TOMOTPA®HH

3ajaua BOCCTAaHOBJIEHHA H306paKeHHHl MO MPOEKLHAM (PeKOHCTPYKTHBHOH TOMOTpagMH) CTaBHTCA B pas-
mHYHBIX OONMACTAX HAYKH M TeXHHKH B TeX CITyuasx, Koraa HeoOXo[IWMo MOTyYHTh CBEIEHHA O BHYTPEHHEM CTpOe-
HuM 00BeKTa, a (H3NYeCKHEe METOMBI HCCENOBAHHA MOIYT MPE[NOCTaBHTh JIMIb HHTErpaIbHble XApaKTEPHCTHKH
obbexTa. JIManmazoH TakMX oBBEKTOB LIMPOK, OOHAKO HanBorneliee pajBHTHe PEKOHCTPYKTHBHAA TOMOTrpadHA
(PT) monmy4nna B MeOHIMHCKOH THATHOCTHKE.

AHanOrWYHble 3a/1a9¥ HMEKT MeCTO H B 0OnacTH 1edeKTOCKONHH NMPOMBIIUIEHHBIX H3JEHA HIH THATHOCTH-
KH 1w1a3Mbl. 1A npOMBIIUTEHHOH He(eKTOCKONMHE BO MHOIOM NMpPHMEHHMbl TEXHHYECKHE DellleHHA H anmaparypa,
HCTIONb3yeMas B MeIMIMHCKOH peHTreHoToMorpadgun. OmHaxo pAn (pakTOpoB, B TOM YACJIE H BLICOKaA CTOM-
MOCTh Me[MUMHCKAX TOMOrpadoB, He MO3BONAET HCIOB30BATh HX B MPOMBIIUIEHHOCTH H B (PHIHYECKOM JKCTIEpH-
MeHTe.

ABTOpaMM cpenaHa MomeiTKa peaym3oBars mpouecc PT Ha Gasze cospammod B KyAW asromarusuposammoi
cucremsl 06paborkn H306paKeHHH.
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CTPYKTYPA ACOU3

ABTOMaTH3HpOBaHHas cHcTeMma o6paboTkn H3o6paxenuii (ACOM3) npencraBnser co6oH KOMIUIEKC TeXHUYe-
CKHMX M TIPOrpAMMHBIX CPEACTB, NMpeJHA3HAYCHHBIX [UIA BBOJA, XPaHEHHA, LH(pPOBOH 06paboTKH M BH3YaJH3alMH
n300pakeHHit, MOTyYeHH A HX MTapaMeTPOB.

ACOM3 co3paHa Ha 6aze IBM CM-4 [1] c eMxocTbio omepaTHBHOH MamATH [28 KCIOB, BHELITHHMH 3aITOMHU-
HAIOWMMM YCTPOHCTBAMM HAa MATHMTHBIX [MCKax obuieil eMKOCTbl0 He MeHee 7 MOaWT W Ha MarHMTHBIX JIEHTaX.

K 3BM CM-4 noaxmoueH kpeit KAMAK, conepxawmii Modyns M¢ppoBOro npeobpasoBatesisn BUIECOCHIHa-
na ¥ uMbpoBOro GopMUpPOBaTENA BHAEOCHTHANA, MOIYb CBA3M C rpadornocTpouTesieM. ITH MOMIYJIH, BBINIOTHEH-
Hbie B crannapre KAMAK, obecrnieuusaior BBON H3oGpaxeHud ¢ TV-kamepsi, BU3yann3aumuio H306paxeHHH W Ipy-
roit rpaduyeckoil ”HGOPMAIMH Ha TENEBH3HOHHOM MOHHTOpe Wi rpadonocrpoutene [2].

Tporpammsoe obecneverme (I10) cHCTEMBI COCTOHT M3 MakeTa NMpPHKNAMHbIX MporpaMm obpaborku u3oGpa-
xeHmit (manee ITII IPS) [3], paborawmero B onepammonHoit cucreMe RSX-11IM (ects Bepcua makera misa OC
RT-11). B cocras makera, KpoMe MpOrpaMMm cepBHca W 0OpaBoTkH, BKIodeHa GuBmMoTeka oObeK THBIX MOIYNeH,
npe[Ha3HaueHHas [UIA TeX MOIb30BaTeNed, KOTopble skenawt aomomHuts 10 cobCTBEHHBIMH NMPHKIIAIHBIMH [1PO-
rpaMMamH.

Bce mporpaMmsl nmakera, B TOM 4HMCle H pa3paboTaHHbIe 1MONb30BaTeNAMH, paboTa0T CO CNELMaNbHO CO3MaH-
HeIM “pabounm” daitioM. Uudopmamus B HeM XpaHHTcA B Buae monei [4]. [lone ABnAercA mMacCHBOM [aHHbIX,
MMEIOLLIMM ONpelleNieHHbIA CMbICT W obume napametpsl. [lonem moxer GbiTh M300paxkeHHue, TO eCTh MPAMOYTONb-
Hasd MaTpPHLA OTCYETOB (PYHKIMH [ABYX NMepeMeHHbIX; rpapuK (YHKIMH OIHOW NepeMeHHOH; Habop mobbiX ceveHHH
u306pakeHns, Hanpumep pamuanbHbIX. [lone cocToMT M3 3aronoBka u 6710K0B NaHHBIX (B 0BuieM criyvae 610K ABNA-
eTcsl MPAMOYTONBHOH MaTpHLieH) . 3arosloBoK MONA COAEPKHT HHPOPMALMHI0 OTHOCHTENIBHO KOTMUECTBA, PACTIONIONKeE-
HUA H pa3MepoB Grokos, ¢opmarta mpencraBneHua NaHHeIx B 6roke u ap. Ione — 310 Ta eMHMUA JaHHBIX, C KOTO-
poi#t paboTaloT BCe MpOrpaMMsl aKera.

AJITOPUTMbl PEKOHCTPYKLIHHM H30BPAXEHHWH MO MPOEKLIMAM

IinA peKOHCTPYKIMH H306paXkeHHH IO MPOEKUMAM aBTOpaMH BbIGpaH M3BeCTHbIA AJITOPHTM CBEPTKH W obpat-
Ho# npoekuyH [5].
Kak u3sectHo, npoexims P, BasTas nox yrnom O, onpenensierc crneyloluHM o6pa3oM:

Po(t) =/ f(x. y)dl, (1)
rne  f(x,y) — ¢yHKuMA, ONHCHIBAKOLIAA HCXOHOE H306paskeHHE,
t — KOOpOHHATA BIOOJIb MPOCKIMH,
/ — MpsAMas, BIOTb KOTOPOH HIET HHTEr pHPOBaHHeE.

Kax mpaBuiio, B Gonbiiieii YaCTH peatbHbIX CMOCOGOB MOMyYeHHUs NPOEKIMil YNaeTCA JOCTHYD COOTHOIEHHA (1) WM
TMPHBECTH JIAHHBIE K €r0 BbIMOJIHEHHIO.

KoopauHatel X. y, [, t CBA3aHBI COOTHOILIEHHEM

t=x-cos@ +y-sin®

- ' (2)
= —y-cos® + x-s5in®.
BoccraHoBneHue H306paXkeHHA MPOU3BOMMICH CIEIYIOUIMM 06pasoM:
- 2 o0
f(x,¥y)=J dO [ P(t.©)G(l - t)dt, (3)
0 — oo

e f(x. y) — OlieHKa BoccTaHoB/eHHOM dynkumn, P(t, ©) — npoexin, G(t) — ANpo CBEPTKH.
Tak xak B ACOM3 naHHble Npe/ICTaB/eHsl B IMCKPETHOH BOPME, WMCIIO MPOEKIMH OrpaHHueHo, a pPa3Mepbl
00beKTa KOHEYHB!, TO HCMOMB3YETCA AHCK peTHas dopma (3)
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W™ 202 B (A I;Eﬂ (t,@)-G(1-1t)-At). (4)

3nece M — wicno nmpoexuwii, N — unciio Touex pa3GueHus BIonb MpoekiMH. B kavectBe anpa ceeptku G BriGpano
TaK HasbiBaeMoe sAfpo llenna-/Torana [6]

G;=1/(1-4.i%). (5)

BOCCTAHOBJIEHHE U30BPAXEHHMA 1O HABOPY
PEHTTEHOBCKHX CHHUMKOB

B kavectBe obbexTa MCCeOBAaHHA paccMOTpeHa cOopouHasa eoMHHMIA, comepKallaa Gombllioe YMCIIO BHYTpEH-
HMX TUIOCKOCTeH (KaHaioB). THmHUHBIM NepeKTOM, BOHMKAWIIMM MPH U3rOTOBIICHHH, ABMAETCA YaCTHYHOE 3aMofl-
HeHHe KaHajia MpHIIoeM H Cy)KeHHe nMpoceera. 3apayed NeeKTOCKONMHH B 3TOM Cilydae ABNAeTcA oTOpakoBKa H3fe-
JHii IO TUIOLANK M hopMe MpocBeTa.

Jins monyyeHHA NMpPOEKUMH HCIONb30Baiach 0ObIMHAA MeTO[MKA peHTreHorpaduH, ynorpedinseman B nedekTo-
ckomuu. HarorapmuBanocs 9 cHUMKOB edeKTHOTO LIECTa W3MENUA B PasiMUHBIX PAKypcax ¢ marom rnosopora 20°.
[TonyueHHble peHTreHor paMmsbl o poBeBaMch cpencTBaMi ACOM3 M 3amuchIBa/MCh HA MarHWTHBIN IMCK B BH[e
nonek pa3mepom 64x128 snemenros. [locpenctBom paspaGoranHoit B pamkax [1I1 IPS nporpamMmsl MoAroToBKH
DaHHbIX (opMHMpyeTcA HOBOe mose pasMepom 9x 128, coneprkauiee 9 MMHEHAHBIX POEKLMI OTHOTO CEYEHUA H3EHA.
B npouecce moaroToBKH MpoeK MU MPOXOAAT reoMeTpHYeCKHe MpeoGpa3oBaHuA, GHIIbTPALHI0 H HOPMHPOBAHHE.

IlporpamMma ToMoOrpadMyecK o PeKOHCTPYKUMH MO MOJTyYeHHBIM NMPOEKUMAM BOCCTAHABIMBAET H306paxeHHe
ceueHus obnexTa. Pesynsratom paGotsl nporpammel ABnAeTcA none pasmepom 128x 128, B npouecce paGorst ACOU3
TeK yllasd BH3yayM3alHusa H300pakeHWH MPOH3BOIHTCA C MOMOLLBIO MOYTOHOBOro mucruies. Ha puc. 1 npuseneHa ¢o-
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Torpadua € JKpaHa [MCIUIEA, IOe MpeJCTaByieHbl OfHA W3 MpoeKuMi, BBefeHHad B IBM, Ta jke mpoexums, Ho or-
¢unbTpoRaHHas ¥ HopMmuposanHas cpefctsamu [T IPS, rucTorpaMmsi, XapaKTepH3ylolHe POEKLMI0 H OTHO H3
PeKOHCTpYHpoBaHHBIX ceveHWii. Ha puc. 2 npuBeneHo ceveHHe, COOTBETCTBYHOLIEe CTPeNKaM Ha puc. 1. B cBA3u ¢ ma-
JIBIM YMCIIOM MPOEKUHH Mo KpasAM H306pakeHHS BO3HHKAET 3HAUMTENIbHOE KONMYeCTBO apTedaKTOB, OOHAKO HaHGo-
nee WHGOPMATHBHAA UEHTPANTBHAA Y3CTh CEYEHMA BOCCTAHOBINEHA TOwHO. OTHYET/MBO BUIEH BOMHOM [IPOCBET B IIEHT-
panmbHoM kaHane. [Ipon3BenieHa OLEHKa IUIOLWIAIM IPOCBETOB | GONBILMA — OKOMO 5 Mm?
(Macuwtab pHcyHKa OT/THYAETCA OT JeHCTBHTENbHBIX PA3MEPOB U3MENHA.)

, MEHBIIMI — 0K0710 1,5 MM?2,

Puc. 2

NEPCNEKTUBBI UCTIOJTb30BAHHWA PEKOHCTPYKTUBHOH TOMOTPA®HU
IJ1A OTUATHOCTHKH NMAPAMETPOB ITJIA3MBbI

B paborte [7] omMcaHsl IKCMepHMEHTBI 10 HCTIOMb30BaHui0 PT 1118 IMHCCHOHHOM MMarHOCTHKH IU1a3Mmbl. B pabo-
Te [8] omMchiBaeTCA onpe/ieneHHe TOKAIBHBIX XaPaK TEPHCTHK MUIa3MBI MO MIOKA3aTes o MpeTIOMIEHUA C TOMOLLBIO OIl-
THYecKoro ToMorpada. JlokansHoe 3HaueHHe MOKa3aTeNA MPeNOMIICHUA HeceT UHOPMALMIO O TeMIepaType Ma3Msl,
3HaYeHHAX KOHIEHTPALHK NeKTPOHOB | T.1. [9].

DJIH Oﬂpeﬂeﬂeﬂlﬂl NOKaNbHbLIX XapaKTEePHCTHK MNa3Mbl NMpeanonaraeTca HCNoNb30BaTh HHT&pCbeOl’p&MMb! nna3s-
MBI, MONTyNeHHBIE MOA pa3nuuHbIMK yrnaMu. B cocrase [NIIT IPS umerotca nporpaMmsl, NO3BoNAK0IME IPOU3BONTE
Mepecyer OT HHTepdEpOrpaMM K 3HaYeHHAM ONTHYECKOH TOMUMHBLI pa3oBoro o6bvexTa. [IpH He3HauMTeNbHBIX IpaH-
eHTax NMOKa3aTens MpeJlOM/ICHHA 3TH [aHHble MOXKHO HCIONb30BATh B KAYeCTBE HCXOMIHBIX /1A MIPOr paMMbl TOMOT pa-
HYeCKOH PeKOHCTPYKIMH H MOTYUYMTh JIOKA/TLHOE pAclpe/ie/leHHe MOKa3aTeNA NpenoMIeHUA.
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