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KPOKOM 1° (B peansHMX CHUCTeMaX  JOCTATHBO

0 :
BHKOPHCTOBYBATH 6,0 =1807). Peectpauis
NPOMEHEBUX ~ CYM  MOXe  MPOBOAMTUCH AK B

ABTOMATHYHOMY PeKHUMI, TAK | B IHTEPAKTHBHOMY, LU0 NA€
MOKIMBICTE  CRIOCTEPIraTH 33  KOKHMM  KPOKOM
nepeMillieHHs BIpTYanbHOT CHCTEMW BMMPOMiHIOBAY —
nerektop. Brok peectpauil noTOYHMX CyM  103BOASE

PEECTPYBATH MOTOUHI 3HAYEHHA P, B KOKHOMY PAKypCi.
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Pucyrok 7 -— PoBoue none BipTyanbHoro romorpapa
3 06.1aCTIO POOOUNX KOOPAMHAT

baox hopmyBaHns MacHMBY BHMIpSTHHX
npomenesux cym. [lpu dopMyBaHHi MacuBy po3Mipom

L(i, ]')=Nx9 MPOMEHEBUX CYM BHKOPHCTOBYETHCH
N 3naueHb 3adikcOBAHMX NPOMEHEBHX CYyM ), 3
ypaxyBaHHAM moTtounnx koopaudar (10) abo (11) y
KOXHOMY pakypey 9/ :

L(i-j)=zl:{zss"pu[xp(tp)yp(tp)]}

1,20

ae l, E(O,]),AIV =—1—-;
i 25,
i=0+2r
J=0+6,,;

Yol13) = Yo () Yaon (1) = Vg (D}, -

Baox pexoncrpykuii 306paxkenns. ¥V 101aTKOBOMY
BikHI B 00nacTi poGOYMX KOOPAMHAT Bi3yamilyeThes
CYKYIIHICTB [IPOMEHEBNX CYM Y BUMIAI JTiHiH SckpaBicTio
P(i,j), NpH LBLOMY Yy TOYKAX MEPETHHY UMX JiHiH
BINOYBAETHCH CKNAAaHHs iX sickpaBocTed. TakuM YMHOM
HOpMYIOTbC ODPUCH PEKOHCTPYHOBAHOTO 300paKeHHs
3pisy 06 exTy (puc. 8 - 9).

Baok  ponarkosoi  o6pobicH
PEKOHCTPYHOBAHOMY 300paxkeHHi MpUCYTHA HaaMipHa
.honosa”  indopmauia. 3 Metowo il yCyHeHHs
BHKOPHCTOBYHOTbCS [Ba pexuMu: noporosa ofpobka r1a
HM3bKOYACTOTHA (inbTpauia (puc.10).

Karanor  QauntomiB.  300paxenns  (paHTOMIB
36epiracThcs Y (haitrax oxpemoro katamory. Lli daitnu

3obpaskennsi. B
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ABNAIOTH c000K0 pacTposi rpadiuni daitmm y dopmari
windows bitmap (bmp) po3mipom 300x300 mikcenis. Lle
MOXYTb OyTH SK peaibHi TOMOrpami, Tak i ymOBHa
rpadiuni  3o6pakenHs.  Slckpasicts  306pameHHs
nepenaerscs 256 rpagauiaMu ciporo Konbopy.

PucyHok 8 — [Tone ckaHyBaHHES 3 300paXkeHHAM
(anTomy

Onuc poboTh nporpamuoro 3acoby ,, VIRTUAL
TOMOGRAF”

InTepdeiic nepuworo Biksa mporpamu ,,VIRTUAL
TOMOGRAF” nokasao Ha puc.8.

3a [0MOMOrOK TONOBHOTO MEHI0 Y UbOMY BikHi
intepdeiicy MoxHa BigkpuTH rOTpiGHuit  daitn i3
3006pakennam dauTomy. Bimkpurra inworo daiiny um
OHOBJIEHHS YXe BIIKPHTOro (airy BHKOHYETLCA TaKOXK 32
JIOTIOMOTOK0  KHOTTKH ,,$aiin” [boro MeHio, mpy oMYy
NONEPEAHBO BIAKPHUTHH (aiii 3aMiHIOETBCA HOBUM.

PucyHok 9 — PekOHCTpYKLA 306paxkeHHs haHTOMY
nmpy N =100

Intepdeiic nporpamu Mae aBi dYacTuHH. JliBa
yacTHHA BikHa € po60ouMM noneM. VY npapiit yacTuni BikHa
IHAXONATHCA €IEMEHTH KepyBaHHS MPOrpaMol0.

Enevent ynpasniHHA ,,Jliama3oH cKaHyBaHHS nae
MOXNHBICTh 3aJaTM MaKCUMalbHHH KyT MOBOPOTY

. 0 0
ckanyrouoi cucremu &, =360" 3 kpoxom 17
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PucyHok 10 — PekoHcTpyiioBaHe 300pakeHHs micas
nocr-06pobku

Jis  imMitauii  pisHWX THMIB CHCTEM CKAHYBAHHA
BUKOPMCTOBYKOTLCA Pi3Hi G10KM €NeMEHTIB YNpaBiHH.

s imitauii  cucTeMM  NiHIHHOrO  CKaHyBaHHA
BUKOPHCTOBYETbCS enieMeHT |, KibKicTh BUMIpIOBaHb B

onHomy pakypei” — N =2+300 Ta xuomku
YNpaBAiHHS  KYTOBUM NepeMillCHHAM — CHCTEMH
ckanypabHa — 1, 2 TOKONIHHS — IHTEpPaKTHBHE
CKaHyBaHHA" (pydHe) Ta ,,1, 2 NOKONIHHA — aBTOMATH4HE
CKaHyBaHHA".

Jns  iMiTaLlii  CHCTEMM  KpYroBOrO  CKaHYBaHHA

BHKOPHCTOBYIOThCA eneMeHTH , KinbkicTs aeTekropis” —
N =1+256 T1a ,Kyrosa siacraus Mix AeTexropamu”
©=1"+30". Iins imitauii kyToBOro mepemimens
CHCTEMH CKaHyBaHHS nepenbayeHo KHOMKK YTPaBIIiHHA
KYTOBUM  rnepemilueHHam — 3, 4 nokonigns —
IHTEPAKTHBHE CKaHyBaHHA™ (pyyHe) Ta ,,3, 4 NOKOTIHHA —
aBTOMaTHYHE CKaHyBaHHA' .

[py  BHBYEHHI peXUMY pYYHOrO NepeMillleHHs
CHUCTeMH CKaHyBaHHs y NONATKOBOMY BikHI Ha mpaBomy
nosti (3um3y) OyAYIOTHCA 3HAMEHHS NPOMEHEBUX CYM IS
KOXHOr0 BUMiptoBaHHs (AMB. puc. 8).

Iicna BubOpy cUcTEMH CKaHYBAaHHSA Ta NPOBENEHHS
CKaHyBaHHA (B @BTOMATHYHOMY HH PYUHOMY PEKHMI)
crac  J0CTYMHOW  kHonka Pexonctpykuis”. Tlicasa
HATUCKAHHA HA L0 KHOMKY B aBTOMATHYHOMY PexuMi
MPOBO/IUTHCA PEKOHCTPYKLLA 300paxeHHs, ke OyayeThes
y Apyromy BikHi inTepdeiicy (puc. 9).

Koy pexoHcTpyiioBaHe 306paxeHts nobya0BaHe 10
HBOTO MOXYTh OYTH 3aCTOCOBAHI NPOLELYPH MOPOTOBOT
06pobKH Ta HU3LKOYACTOTHOT BiNLTPaLil MPH HATHCKAHHI
BI/INOBI/IHOT KHOTIKK Y APYroMy BikHi iHTepelicy.

BUCHOBKH

TpoBeneHuit CcTpyKTYpHO-QYHKUIOHANBHUIA aHAM3
PeAIbHOI IHTPOCKOMIUHOT CHCTEMH NO3BOJHMB BH3HAYMUTH
apxiTekTypy — BimnopinHoi  BipTyansHol . iMiTauilinoi
CHCTEMHM Ta CTBOPUTH ii MPOrpamHy peanisallito.

Po3poGnena BipTyansHa TomorpadiyHa cucrema
3aBAAKH  MOXKJIMBOCTI NpoBeAeHHs iMiTauiithix
eKCMEPUMEHTIB [03BOJNAE PO3B’A3aTH  TaKi HABYANBHO-
METOIMUHI 3aBIaHHA:

— 3a0e3neueHHA HaBYaIBHOr0 Mpouecy 1abopaTopHO
6a3010 3a BIOCYTHOCTI pPeabHOrO PEHTIEHIBCHKOro
KOMII'IOTEPHOTO ToMOrpada y HaByaNbHUX 3aKI1aNax;

—_ MOKPAIIMTH CTYMiHb 3aCBOEHHA Marepiany 3
OISy Ha JOCTYMHICTL HOro Mojaui;

— Mi3HATH BCIO CKJAIHICTh MPOLECY MPOBEAEHHS
NOCHIJUKEHHA  Ta  OTpUMaHHA  300paxeHHs Y
TOMOrpadiuHNX CHCTEMaX.

Kpim 3aBgaHbL HaBYaHHA BipTyalbHi ToMorpadiuni
CHUCTEMM MOXYTh BUKOPHCTOBYBATHCh TIPH TIITOTOBLI 10
NpOBe/IeHHs pealbHUX Oriepalii, Tak 3BaHE MNJaHysaHHs
XIpypriuHOTO BTPYHaHHS.

3anponoxoBaHa METONHKA CTBOPEHHA BipTyalbHOIO
3aco0y iMiTauii peHTreniscbkoro tomorpady moxke Gyth
NOWMPEHa Ha CTBOPEHHA BIPTYalbHWX BIANOBIAHMKIE
IHIIMX CKJIAAHHX TEXHIUHHX CHCTEM.
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Annotation At this paper is considered the problem of the software creation for imitate of image reconstruction principles at
real tomograph. The reciprocal projection method® principles are the basis of image reconstruction. At this software there are

imitations of a few generation tomographs.

Key words — imitation, image reconstruction, virtual tomograph, reciprocal projection method, generation tomograph.

BCTVII
P0IBHTOK CyyacHol TCXHIKH Ta TEXHOJOrIN Y Pi3HuUX
ranyiax notpefye BUKOPHCTAHHA CKIAAHMX ENEKTPOHHUX
CHCTEM, 10 CKAALY SKMX MOXYTh BXOIMTH SK 610KM 3
BUCOXOTEXHONOTIYHUMH napadaMu (npuitmatiamu)
indopmauii, Tak 1 GA0KH, AKI 103BONAIOTH NPOBOINTH
06pobiy iH(opmauii Ha AKICHO HOBOMY PiBHI, paHile He

JIOCHKHOMY uepes BIACYTHICTH ILIBHAKOI0UOT
OOUHCHOBATLHOT TEXHIKH
o TakHX cHeTeM BIAHOCATBCS MeJIUUHI

~

Tomorpaiuii cucremu [1, 2, 3], ki HanaoTh YHiKabHI
naui npo sHyTpimHio Oyzosy moaunu, Tomorpadiusi
CUCTEMH  JO3BOJAIOTL  OTPUMATH  JIArHOCTHYHI
300paKeHHs Y BAMISAI NOMepeuHHX NEPeTHHIB Tina, Aki
MOKYTh BUKOPHCTOBYBATHCH AN OTpUMAaInis 06’eMHOro
306parenna 10cai;vkyBaHol ALIAHKH.

JiarHocTHyYHi 1ani OTPHMYIOTHCS Y BUIJIIAI MACHBIB
3HaueHb BUMIPIOBAHUX (PIIHUHHX BEIWYUH 32 JOTOMOTOI0
CKNAAHOT CHCTEMH CKaHyBaHHA, aka nobyaosana Ha
OCHOBI B3AEMOLIT Pi3HIX BHNIPOMIHIOBAND 31 CIPYKTYpaMH
oprawiam. KokHa 3 uMx BHMIPAHHX BEIHYMH Mae
81200pasMTHCE HA 300paKEHHI AK BENHYNHA ACKPABOCTI Y
nepHil Touni.  TeoMeTpuuHa K NO3WUis KOXHOT TOUKH
RMIHAYAETHCH  NOIMILIOHYBaHHAM  08’¢kTa  BiaHOCHO
00001010 N5 KOOPAHHAT NEBHOT CKAHYIOUOT CHCTEMH.

Takum  dunom  306pamenns  QOPMYETLCS  AK
1IPOCTOPOBO - ACKPABICHHHA PO3NOAIN BUMIPIHHX 3HAYEHS.
B Tomorpagiunux cHcTemax 306paxeHHs HesnocepeXHbo
OTPUMATH  HE MOXKJIMBO, OCKIIbKH IIONOKEHHA Ta
ACKPABICTh KOKHOT TOYKW Ha 300pakeHHi 3pi3y MalOTh
OyTH NONEPeHbO PO3PAXCBaHi 32 IEBHAM MaTeMaTHYHHM
aniroputmom  [4]. DopMyBaHHS  OCTATOYHOrO MACHBY
ACKPABOCTEH 3 NPUB’ A3KOK 10 poGOYOro 11078 KOOPAHHAT
I ¢ PEKOHCTPYKUIA 300paKeiiin OKPCMHUX CKaHiB (3pi3iB)
Tina

AK  BMIHO 3 BMILCBMKNAACHOTO,  OBOJIOAIHHA
npuxuMnamMu - moOynoBH  Ta  poBoTH  CKNIAIHWX
Tomorpadiunux cuctem notpefye 3HaHHA AK anaparHoi
CKJIAZIOBOT, TGK i MAaTeMaTHYHMX METOMiB, NOK/IATEHNHX B
0CHOBY mporpamMEux 3acoGiB 11 00Gpodku indopmarir.

Takim  yuHOM  rnpu niarotoBku  daxisuis 3
GIOMENYHOT  IHKEHEPIT CAld  CTBOPHTH  YMOBH  JUTs
MOCTYNOROMO  OBOJOAIHHS  HARWUKAMU CTBOPEHHsS Ta

exCryaTalii MeAMHUX TOMOrpaditHAX CHCTeM.

L]} BUCOKOTEXHONOTTHHI CHCTEMH € HYXKE NOPOrHMH
TOMY iX He PauioHaJIbHO BUKOPHCTOBYBATH 11032 MEXaMH
AlKyBaTbHUX 3aknauis. OTxe iCHYe naraibHa motpeba y

SSN 0204-3599. Texn. enexmpodurianmixa. Tem. sunyck. 2007

CTBOPCHHI HaBuanbHuX 3acobis [3, 5], ski iMirysanu O
poboTy ix HaiGuib CKAAAHMX ONOKiB 3 MoJanbIIUM
03HAMOMNEHHAM 3 iX POGOTOI Y peanbHHX TeXHiuHHX
cucTemax.

META POBOTH

O6rpyHTYBaKHs Ta peatizaillis METOAWKH CTBOPEHHA
BIPTYANbHUX 3acO0iB iMiTANil PeXHMIB CKaHyBaHHs Ta
TEXHOJIONT PEKOHCTPYKUIT 300pakeH A Y PEHTTEHIBChKNX
KOMIU'IOTCPHHX ToMorpadax. wo LNO3BOUTH
YAOCKOHANATH HAaBYANLHMH NpOLEC NPU  BUBYEHHI
(GYHKUIOHYBAHHS MEJMYHUX TOMOrpadiuHHX CHCTEM 3
MPOBEEHHAM TaK 3BAHMX IMITALIHHX eKCIEPHMEHTIB.

MATEPIAJIW T METOIH

BipTyaibhi TeXHiUHI CHCTEMW — Le NporpamHi
3ac00M, AKi HANAOTh CTYNEHTOBI YMOBHE 300paweHHs
KOHCTPYKMIT ~ peambHOi — TeXHIUHOT  CHCTEMH, WO
BHBUACTECA, 4 TAKOXK JO3BONAIOTL B IHTEPAKTHBHOMY
pexXHMi mocmiguTy mpouec, skt BinGyBaeTees y wiil
cucremi, Ile mae MOWAMBICTL CTYNEHTOBI MOETAIHO
3aCBOITH  KOHKpEeTHY IOCTiNOBHiCTE Mif y cHcTeMi,
JIOCTIAHTH TOBEAIHKY Ui€i CHCTEMH MPH 3MiHI peKUMIB
poBoTH, y TOMY YHCITI aBapifHUX cHTYaLif.

Jlas crBopeunn Oyab-SKOro iMiTyiouoro 3acody, 8
TOMY YMCAI TOMOTpa(iuHOl CHCTeMu, Hainepuwe cnin
BHM3HAYUTH, siki npouecH, 610xn noTpedyioTh iMiTYBaHHS,
Tak y Tomorpadiuniii cucTemi Haiibinbw CckranHuM
6710KOM € CKaHylo4a cHcTeMa (TeHTPI), THN AKOi BH3HAYaE
NOKONiHHS TOMOTpadiB.

JIns HOTMPROX MOKOMiHL TOMOTpadiB pPO3PI3HAIOTL
TaKi TUMH CKAHYIOMHX CHCTEM:
~- 3 MPAMOAIHIHHMM  NEPEMILIEHHAM  TOUYKOBOI'O
BUINIPOMIHIOBaYA Ta OAHOI0 UETEKTOPA B3LOBX 06’ekTa 3
[10BOPOTOM cHcTeMH (puc.1);

— 3 MPAMOJTIHIHUM MepeMillleHHAM BisJIOBOrO Myuka
BUMPOMiHIOBAaYa Ta NiHIMKH JeTeKkTOpis 3 MOBOPOTOM
CHCTEMH;

~—~ 3 KpYroBMM TNCpPEMIUICHHS BiANIOBOro  My4ka
BUMPOMIHIOBAYa Ta AyrM JAETEKTOPIB 3 OB0POTOM
cucremu (puc.2);

— 3 KPYrOBHM MEpeMillieHHs MapaneNbHUX BisIOBHX

myukiB  O10KYy BHNpOMiHIOBaWiB Ta 60Ky Kineus
neTeKTOpiB,

TONOBHHM  €NEMEHTOM  CKaHywO4oi CHCTEMH €
CNEKTPOMEXAHIYHHI 6nok TO3UUIOHYBAHHA

PEHTIEHIBCLKOT CHCTeMHM  ,,BHTIPOMiHIOBaY-JeTeKTOp”.
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[udopmauis, oTpumana Bil AETeKTOpiB, QIKCYEThCA B
EOM #iK MaCHBH [POMCHEBUX CYM LIS KOXKHOIO 3pi3y.
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Pucyrok | — Cucrema ckaHyBaHHs 3 NiHIAHHM
po3TallyBaHHAM Ta JIiHITHIM 3MilLCHHAM
CHCTCMM ,,BUNPOMiHIOBaY — npuitvay”

Orpumani MacHBM JETTHY J103B0NSI0Th
PEKOHCTPYIOBATH 300paXKEeHHS 3pi3iB 33  J0TIOMOTOK
cneuianbiux o6YMcIIOBaNsHUX MeToliB [2, 4]. Takum
HMHOM, Yy BIpPTYalbHUX CHCTEMax CHia  iMiTysaTH
Haiibinbur  anapatHo  cknagHi  GnoKM peanbHoi
TomorpadiuHoi cucTemu, a ,,00unCIOBaNBEHY” CKIaA0BY
CHCTEMH MOXHA peanizyBaTi aHAIOTIYHO peanbHil, ane B
CTPOLUCHOMY BHIJIALI.

Ayra apuiimauin

Pucynok 2 — Cucrema Kpyrororo CKaHyBaHHS
BIAJIOBHM MTYyYKOM

Tpu imiTauii anapaTHOl YaCTHHK NOLINBHO NOKa3aTH
OCHOBHI mpouecy, #ki BinOyBaloTbcA NpH CKaHYBaHHI
06’€KTa, B AKOCTI IKOFO BHKOPHCTOBYETBCA HOTO (aHTOM.
KpiM Toro 3a nonomorow imirtauii MOXHa B OZHOMY
sacobi  nokasatm  ocobnuBocTi  OyMOBM  CKaHyi04ol
CHCTEMM Y BIAMOBIAHOCTI 10 MOKOJiHb ToMorpadis. Bei
Ui 3aBJAHHA 3 MEBHUM CTyreHeM abCTparyBaHHS MOXHA
BIATBODHTH 33 JOMOMOIOK  3aCOGIB  KOMIT'HOTEpHOI
Bi3yamijalii 3 BUKOPHUCTAHHAM CrEUiaTbHHX CePEeNOBHIL
Bi3yaibHOTO NMPOTPaMyBaHHS.

na  pexoHcTpykuii  300paKeHHs  IOUILHO
BUKOpPHCTAaTH HAMOINLII BiOMMA METOR 3BOPOTHHX
nipoekUif (2, 4]. Lleit METOA € OCHOBHOIO CKNIAIOBOKO BCiX
CYYaCHWX METONIB peKkoHCTPYKLT 306paxensb. CyTs Horo
nofiArac y TOMY, WO OTPHMAHE MpPH CKaHyBaHHI 06’ €kTa
3HAUEHHSA NPOMEHEBOI CYMM Y KOXKHIH TouUI 3aMiHIOETLCS
BIAPI3KOM, [0BXWHA #KOrO MNpOMNOPUiHA 3HAYEHHIO
npomeHeBoi cymu y uift Touui (puc. 3), a KOOpANHATH

106

BiAPIi3KiB 3MIiHIOIOTBCA BIANOBIZHO TO KPOKY 3MillleHHs
CHUCTEMH BUTIPOMIHIOBAY — MpHHMay.

Yuicowi
uewtp
of ey

Tlonowenxa
BAapOMiHICBaA

Pucyrox 3 — dopMyBaHHA MPOMEHEBHX CYM MEPLIOTro
3pisy

MacHB 3HavueHb NOBKHH OTPUMAHMX Bilpiskis 31
CBOIMH  KOOpAMHaTaMH  QikcyeTbes  (Takuii  Macus
BifnoBiZae onHomy 3pisy). Ilicna oTpuMaHHS OaHOTO
TAaKOTO MAaCHBY CKaHylo4a CHCTEMA NOBEPTAETHCH Ha
neskuit KyT (prc.4), BIAMTOBIIHO 3MIHIOIOTHCA KOOPAUHATH
MIOUMEK, Ha Kl GyxyloThes Bimpiskm y Apyriii cepil
BUMiptoBaHb, [Ticaa OTPHMAHHA IEKiNbKOX TAKUX MACHBIR
IaHHX MOXe OyTH BiITBOpEHE AOCTIKYBaHe 300paxkeHHA
WIAXOM CKJTANAaHHA BCIX UMX BiApi3kiB Ha oanomy
306paxeHHi (puc. 5) 3 MPUB’A3KOK0 A0 YMOBHOIO UCHTPY
06’ekTy (puc.3).

O6nacTs, sKy NepeKpUBATHMYTh Ui Biapisku, i Oy
BifTBOpIOBAaTH (OPMY Ta MIIBHICT NOCAIIKYBAHOTO
o6’ekty (puc.5). Meton 3BOpOTHOI mpoekwii iHoxi
HAa3UBAIOTh METOLOM AofaBaHHA abo MeToaoM JiHikHOT
Cynepno3uitii.

Vipeasenen:
v

L I——

Bunposc

PucyHok 4 — ®opMyBaHHA IPOMEHEBHX CYM NpH
NOBOPOTI CHCTeMH Ha KyT + &
MateMaTHYHHIA OMHC OTPHMAHHA MPOMCHEBOI Cymit
f 'y nmesui Towui (X,y) 3a MerosoM 3BOpOTHO!

TpoeKiT Mae Bua:

_ M
Flxy)= Zpg‘ (xcosel +ysin9J)-A0, m

J=l
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PucyHok 5 —BiaropenHs 306paxeHHA 06’ €kTy
(Cymeprio3uLin NPOMECHEBHX CyM)

Cumson [ y (1) BKasye na Te, WO BEIMYMHA, fka
OTPHMAHA y OCTAHHBOMY PiBHAHHI HE INEHTHYHA ICTHHHIH
winsnoeti  f . Sk BMIHO 3 pHC. 5 PEKOHCTpyitoBaHe

306pakenHs Mae N0CHThL 3HauHy Moxubky (oTouyloumit
on).

Taky noxubky MOXHa 3MEHWMTH arapartho, 3a
paxyHok 36i7blIeHHs KibKOCTI AE€TEKTOPIB, 3MEHIUEHHS
KPOKY KyTOBOIO 3MIILCHHS CKAHYHO4OT CUCTEMH.

Moxubku, sKi BUHHKAIOTE NPH  PEKOHCTPYKLT
300paKeHHs, MOXKHAa 3MEHUIMTH  BHKOPHCTOBYHOYH
MeToIH NocT-00pobKH 300paxents (HinkTpallia Tomo).

Takum YWHOM CNid TPOIMITYBAaTH: BHA CKaHyrouol
CHCTEMM. NPOUEC CKaHyBaHHA Ta OTPHMAHHA MacHUBY
[IPOMEHEBUX CYM, MAPaMETPH YNpPaBAiHHA CKaHYBaHHAM,
Pe3yNbTaT PEKOKCTPYKLUIT Ta NOCT-00p0GKH 306pakeHHs.

PE3YJIbTATH POBOTH

Basyiouvich Ha o6paHiil cTpyKTYpPHO-(GyHKUIOHAILHIH
Mozeni imiTauii TomorpadiyHol cHCTEMH aBTopamH Oyno
po3podneHo nporpaMHui 3aci6 »VIRTUAL
TOMOGRAF”, skuit CTBOPEHO 3 BHKOPHCTaHHAM
cepenoBulla Bi3yanbHoro nporpamysants Borland Delphi
6 Ta API OpenGL.

[porpamuuit  3aci6 ,VIRTUAL TOMOGRAF”
IMITYE OTPMMaHHS MAacHBY MPOMEHEBHX CYM U1 OXHOTO
3pi3y MoJnenbHoro 06’ekty (hanToMy) Ta PEKOHCTPYKLUIIO
300paenHs 3pizy GaHTOMY METOLOM 3BOPOTHOT MPOEKLT
Ha NepcoHaJIbHOMY KOMII'toTepi. B upoMy nporpaMHOMY
3acobi oBuHCITEH S PeOMETPHYHHX  rapaMeTpis
NPOBOAMTBCA Y TIKCENRaX, a 3HAYEHHS MPOMEHEBUX CYM
HANAKOTHCA y rpafalisx ciporo B mianaszoni 0-255.

{{eit nporpamhnii 3aci® 103BOSSE:

— subparu CcUCTEMY CKaHYBaHHA 1N
110KO1Hb TOMOTpadis;

pi3HuX
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— 3aJaTH napameTpH CKaHyBaHH# (KyT MOBOPOTY
CHCTEMM, KPOK 3MilUEHHS CHMCTEMH BHIPOMIHIOBAU—
npuitMay);

— BubpatH BapiautT QanTOMHOro 306paxeHHs (3
Katanory);

— Bisyanisysatu npouec CkaHyBaHHS (aHToMy IS
Tomorpadis pisHUX MOKOMiHb;

~— ofpaxyBaTH TNpOMEHeBi CyMH Il KOXHOro KyTa
TNIOBOPOTY CKaHYIOUOT CHCTEMH; )

— Bi3yaJlidyBaTH 0TpMMaHi NPOMEHEBi CyMu;

—  BisyanisyBaTw  peKoOHCTpyHoBaHe  300paxeHHs
thanTomy;
— Bi3yalli3yBaTH pesynbTaTH noct-06podku

PEKOHCTPYHOBAHOTO 306 paXEHHA.

CrpyxTypHa cxema nporpamHoro 3acofy ,,VIRTUAL
TOMOGRAF” nokazana Ha puc. 6.

BiIMiHHICTE CTPYKTYPHOI CXeMH BipTyaNbHOro
ToMorpatda Bi peanbHOro MoArae y Tomy, Iio:
— y peaipHoro Tomorpada 3amicTe KaTanory
(hauTomiB € peanbHUH 61006’ €kT a0 peanbHuit haHTOM;
— CHCTeMY reHTpi peanbHOro ToMmorpada imitye
obnacTe po6oyMx KOOpIHHAT BipTyanbHOro ToMorpaga;
— 610k BUGOpPY CHCTEMHM CKaHyBaHHA HAABHWH
NHIe Yy BipTyanbHOMY ToMorpai, y peansHOMy
ToMorpai uefi 610K BiACYTHiM (BiH BH3HAUAETHCA
[OKOJHHAM TOMOrpada).

Karasor dantomis

Otnacts

Monenopauna Tuny _
POBOUHX KOOPAHHAT

CHCTEMII CKaHy BaHHs

I

Baox diopaynanns
OPOMEIHEDHX CYM

Baok nozarxosoi

Gaok pexorerpyxuii
o6pabiki 306paKenns

30hpaskenns

—

DopuyBAHHS MACHE)
BHMIDIBANE

Brox sisyaaiyauii

PucyHok 6 — CTpyKTypHa CXeMa BipTyaibHOro
Tomorpady

O6nacth poGounx koopauHaT. Ha ekpaHi MOHITOpY
BizyanisyeThcs pofioue mone posmipom 700x700 mixcenis
y nekapToBiit cuctemi koopmumatr X0Y (puc. 5), ne
NOYaTOK KOOPAWHAT 3HAXOAWTBCHA Y BEPXHbOMY IiBOMY
kyti pofoyoro mons. Ha poGoyomy mnom Moxke
BiIOGpAXKATHCH MOJNE CKAHYBAHHS Ta TOJIC PEKOHCTPYKLIT
tbanTomMHOoro 3o6paxkenHsa. [li noas MaoOTh CNibHY
obnacTe poGouMx KOOpAMHAT (MOIENb BHYTPIlIHBOT

njockoi  obnacTi TreHTpi), AKa Mae BUIIAL  Kpyra
niaMeTpoM Zre 3 LUEHTPOM B Touli A (YMOBHMI UEHTP
IOCHKYBAaHOTO  08’€KTY), fKa MAa€  KOOPAMHATH
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image5.png
x, =350, y,=350 nikcenis; niametp o6nacti
poBOUMX KOOPAHHAT CTaHOBHTL 600 mikcenis (puc. 7).

MoznenoBanHs CHCTEMW CKaHyBaHHA nepeadayac
BMKOPHCTAHHA OAHIECT 3 IBOX THIIB CHCTEM CKAHYBAHHS:

— niHifiHe po3TaulyBanHs Ta MNiHifiHE 3MiuleHHSA
CHCTEMH ,,BMIIPOMiHIOBAY — MpHiiMay” 3 HAaCTy[HHM
nosopoTom (puc. 1);

—  Kpyrose po3TallyBaHHA €JEMEHTIB NpuAMaya Ta
obeprasibhe  3MIlEHH CHCTEMH ,,BUNPOMiHIOBAY
npuitmay” (puc. 2).

KokHa 3 CHCTEM CKAHYBAHHS XapaKTePH3YCThCS
Miana’oHoM MakcHMabHOTO kyTa ckadysauua 6, . Y

KOXKHIH 3 BHOPAHHX CHCTEM CKaHYBAHHS BH3HAYAIOTHCH
NOTOYHI KOOPAMHATH SK BUMPOMIHIOBaYa, TAK i AETEKTOPaA

BUWORIAHO: Xy Yoy T8 Xooms Yoom - LI KOOpAMHRTH
110B’#3aHi 3 KYTOM [1OBOPOTY CHCTEMH:
Xpup(0) = x, +1, 056,

@
Vorp(0) =y, —1,5in0
Ta
Xpm(0)=x,+r.cos(0+1),
©)
Voun(0) =y, =r.5in(0+7),
ne 8€(0,6,,. ).

Y tomorpadax BHNPOMIHIOBaY pPO3IMIlLYEThCH Ha
sifctani 27, Bia npritmava.

YV momoepaghax nepwiozo ma Opy2020 NOKOMHHA 'Y
KOKHOMY PpaKypci CKaHYBaHHS MpPOBOAMTECS B3IOBK

BIIPI3KY AOBXHHOWO A (puc. 1). TTo3HAUMMO KOOPAHHATH
BEPXHLOTO

x,(0)= ——Z—siné’,

“)
h
y,(0)=—-—cos8
2
Ta HIKHLOTO KiHLIB Biapisky A
x,(0)= g—sin@,
(%)

h
6)=—cos@.
v.(6) Tl

Toal KOOpAWHATM TIPAaHMYHHX TOYOK (BEPXHBOI Ta
HHKHBOT) MONOKEHHA BHMPOMIHIOBAYIB Ta HETEKTOPIB 3
ypaxysaHuam (2)-(5) BUIHaYaTHMYThCSH TaK:

X () = X X2 Vouunp(0) = Yoy + V3 (6)

X (€)= X ¥ %3 Vuing(6) = Yoy + Y5 (D
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Xyoem(0) = Xoom + Xy, Vyoun (0)= Youm + Vo' (8)

Xy0em(0) = Xoem ¥ X, Yyoum(0) = Youm + V- )

TTOTOYHI KOOPAMHATH KOKHOIO MOJIOKEHHS  Taph
BHIMPOMIHIOBAY — J€TEKTOp Athsauamhcu 3 (6)-(9)

HACTYMHHUMHK  CHIBBIAHOWIEHHAMH
npaMoi y mapaMeTpuyHii popmi):

(3rinHO  PIBHAHHIO

xmnp(th) = xnnmp + (xuunp =X, sunp )th >

Yourg(14) = Yuwng ¥ (Vimnp = YViewunp M
(10)
Xoem (84 ) = Xyoem + (X gem = Xoem Mis

Voen(th) = Yuoem + (Voem = Viesem M

1
net, €(01), 4, = o1 ne N — KinbkicTh

BUMIpIOBaHb Y KOJKHIf Mpoexuii Ha Bigpisky /1.
YV momozpagpax mpemvoco, uemsepmozo nokonine

CKaHyBaHHA BiIIOYBA€TLCA BiANOBUM IMYUYKOM 3 KVTOM

poskpusy nyuka @, = 0+90" (pue. 2). e
BUMPOMiHIOBAY (ONMH) 3HAXOZUTHCA HABNIPOTH MpUiMAYa,
siKuil cknamaetbes 3 N IeTEKTOpiB, WO PoIMilLyioTLCH
no my3i reHTpi KOBKHMHOW0 /. CUCTEMA BHIPOMiHIOBaT —
npuiiMay nosepTacTses B Mexax kyta &, .

KoopivHaTH rpaHMYHHX TOYOK Jyrd AETEKTOpIB
BH3HAYAIOTECS 3 HACTYIHUX CIIiBBITHOLIEHE:

N —1“"
2 )

xdem(0,1)= X, +r,cos| 6+@,,,| -

(1

yrlem(g'l)=yl =r sin 0+¢dem I_

N-1Y]
||

|

/

Koopnusati BHMpOMiHIOBaYa 3anexath JHIe Bi
KyTa [10BOpOTYy chctemu & .

Bubpana cucteMa ckaHyBaHHA BimobpaxacTbes ia
poGoyomy nosi y  BUMASAL  BIAMOBIAHOTO 10U
CKaHyBaHHA.

Baok peecrpauii npomenesux cym. Bubip cucremn
CKaHyBaHHA BHM3Haua€ TOCHINOBHICTb  QopmMysaHHs

MAaCHBY TIDOMCHEBHX CyM. ¥ KOXHOMY pakypei € s
KOKHOTO [ -ro mpoMeHs, WO MPOXOIHTH Kpisk 00’ €k,
(ikcyeTbea 3HavenHs npomeHesoi cymu p, npun N

BUMiptoBanusx. Kinbkicts Bumipiosans N ans koxnoro
pakypcy MOXe 3amaBaTMch B mianmasoni 2 — 300
BMMipiOBaHL 3  Xpokom |  BuMiptoBaHus. KyTtose

ISSN 0204-3599.Texn. enexmpodumasixa. Teat. sunyck. 2007




