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BCTYVII. CyyacHuii cTaH po3BUTKY KOMII'FOTEPHOI
HayKH I TEXHIKU J03BOJISIE€ PO3TIISJATH MOXKIIUBICTh CTBO-
peHHs iHQopMaliiHUX TEXHOJIOT1H, sIKi mependauamTh
BHUKOPHCTaHHSI IOBUIHHOT, CHOTBOPEHOT Bi3yalIbHOI iHPOP-
MaIlii npo 00'€KTH iCTOTHO MiHJIMBOI (P OPMH.

Takumu 00'ekTaMu €, 30KpemMa, 300paKeHHS MeIu4-
HUX Ipenaparis, GopMa IKUX JIy)Ke MIHIUBA, ajie, B TOU
ke yac, came y (opmii MiCTUThCS liarHOCTUYHA iH(DOP-
Mallisi, IKY JIOCTaTHbO YIIEBHEHO BU3HAYAIOTh (haxiBili MPU
Bi3yaJsbHiii OLiHII. SIK paBuiio, 300paxeHHs MEAUIHUX
IperapariB CIIOTBOPEHI nepenikoaamu. [Ipukinagamu ta-
KHX KJIaCiB 300paKeHb € eIeKTPOKAPAI0rPAMHU, CIIEKTPO-
rpaMu pi3HUX TECT-CUCTEM, IIarHOCTHYHI 300paXKeHHS,

© BumnHeBcbkuii B.B., Baracosa T.M., Kaamukos B.T".

110 BUpoOIsitoThes 3a MeTogoM Kupiian Tomnio. 300pa-

KECHHS MEJIMYHUX [TPeTapaTiB BUKOPUCTOBYIOTHCS B IPO-
Leci IpUHHSTTS PIlIeHb Y MEIUYHUX JIIArHOCTUYHUX CUC-
TeMax, Kl € OKpEMHUMH BUIIAJIKaMU peai3allii Cy4acHuX
CUCTEM MiATPpUMKH npuiHATTsI pitners (CIIIP).

1715 oNTUMaNBHOTO CIPUHHATTS JTFOAUHOIO-0IIEpaTo-
pOM J0BiNBHOI Bi3yanbHOI iHpopMallil BOHA Ma€e OyTH
NepPEeTBOPEHA 3 ypaxyBaHHIM (Pi310JOTIHHUX 0COOIHBO-
CTel 30pOBOTO CIPUHHSATTS. 30KpeMa, OJIHIEI0 3 HalBaxk-
JIUBIIINX IPUPOJTHUX OCOOIUBOCTEH 30pPOBOTO CITPUNHSIT-
TSI IIOJIMHU € HOT0 3/IaTHICTh CErMEHTAILT 10JIsI 30pY Ha
00'€KTH, 10 BiPI3HAKTHCA BiJ (OHY ONTHYHOIO
LIUTBHICTIO, KOJIBOPOM, TEKCTYPOI0 TOI10. OCHOBHOIO
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XapaKTEPHUCTHKOK Oy Ib-AKOT0 00'eKTa € fioro popma,

s’Ka BU3HAYeHa KOHTYPOM - MEXKEK MiX 00'€éKTOM i

¢donoMm. KoHTyp, y CBOIO Uepry, CIpHUiIMa€eThCs JIIO U~

HOIO SIK ITOCJTIIOBHICTD BIAPI3KiB MPSIMUX 1 AYT KPUBHX

niHii. @opMa MiBTOHOBHUX 1 KOJIBOPOBHX 00'€KTIB BU3HA-
YaeThCS, KPIM TOT0, (DYHKII€I0 ONMTHYHOT IIIJIBHOCTI 3

ypaxyBaHHSIM KOJIBOPY, TEKCTYPH yCEpEIUHI KOXKHOTO 3
00'ekTiB. 11 0cOOIMBOCTI 30pOBOTO CIIPHIHSTTS JIFOTH-

HU BiZI0Opa)keHi B CTPYKTYPHIN MOJIeNi 300paXKeHHS, 1110
po3pobieHa aBTopamu [1].

CTpyKTypHa MOJEIb 1a€ MOKIIUBICTD OTHOMaHITHO-
r0 3a GOpMOI0 IpeACTaBICHHS JOBITHHUX 300pakeHb.
3amaya MpUBEICHHS 10 CTPYKTYPHOI MO JOBUTHHUX
300pakeHb, 3aIJaHUX B paCTPOBOMY BUIIIII, CIIOTBOpE-
HUX IEPENTKOIaMH y 3aTaTbHOMY BHITAJKY L€ HE BHPi-
mena. [IpoTe, B OKpeMuX, JOCTaTHHO YHCICHHIX BH-
maJKax MepeTBOPEHHS 300pakeHb IO CTPYKTYPHOI MO-
JIeJTi JO3BOJISIE€ ICTOTHO MM ABUILIUTH IIBUAKICTH Ta AKICTh
00p0o06IIeHHS Bi3yaIbHOT iH(GOpPMAIlii, 1110, B CBOIO YEpry,
3a0e3nedye sKicHe (YHKI[IOHYBaHHS CKJIaIHUX MEIIUY-
HUX 1HQOPMAIIITHHX CHCTEM.

3a3HauNMO TaK0X, 0 TAKHHA CTPYKTYPHHUH aHATI3
(hopmu Bi3yanbHUX 00'€KTiB, CIOTBOPEHUX MEPEIITKO/Ia-
MH, 100pe Y3TOJUKYEThCA 13 BIJOMHUM CTaHIapTOM
MPEG-7, 1 Moxe OyTH 10 HBOTO aJIallTOBaHUH.

[Mepm 3a Bee, 300paskeHHS METUYHHX ITPETIapaTiB, IO
XapaKTepPHU3YIOTh OJIWH 1 TOM K€ J1arHO03, MOXKYTh BiZIpi3Hs-
F0ThCsI aIHHUMH NIEPETBOPEHHSAMMU: ITOJI0OKEHHAM 1/a00
KyTOM IIOBOPOTY B MO 30py, MacIITaboM 3a OfIHI€I0 200
000Ma ocsiMU KOOpAMHAT. 300pakeHHS, SIKi OJIepyKaHl B
nporieci (PyHKI[IOHYBaHHS TAKHX CHCTEM, TAJIEKO HE 3aB-
KJIM MOXYTB OyTH JOCTaTHBO BICOKOI IKOCTI. HacTo e
MOB'SI3aHO 3 THM, IIO alapaTypa, SKy BUKOPHCTOBYIOTh
IUTST OTpUMaHHS 300pa’keHb MEJMIHHX IIPETIapaTiB, BU-
KOPHUCTOBY€EThCS Ha TPAaHUYHHX pexkrMax. Jo Toro x, He-
MO>KJIMBO ITOCTIHHO i ITPUMYBATH BCl €K3EMIDISIPH aria-
paTypH, po3TalnioBaHi Ha 3HAYHOMY BIIJaJICHHI BiJ JTiar-
HOCTHYHOTO IICHTPY, B OTHAKOBO XOPOLIOMY cTaHi. BkazaHi
BJIACTHBOCTI 300pakeHb 3HAYHO 3HIKYIOTb MOKIIMBICTD
X BUKOTO 1 TOBHOTO CIIPUUAHATTS €KCIEPTaMH 3 Me-
TOI0 BUPOOJICHHS SIKICHOTO PIIIICHHS PY MiHIMATBHUX BUT-
paTax 4acy. B Toii xe gac, came B IIpoIieci aHai3y Belu-
KHX KUTBKOCTEH TaKuX 300pakeHb MOXKYTh OyTH o1ep-
’KaHi HOBI 3HAHHSA IIPO CTaH 3JOPOB's TPYII HACETICHHS,
BIOCKOHAJIEH] METOIH JOCIIKEHHS.
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Yac 00poOKH 1 yXBaJICHHS PIllICHHS, SK 1 KUTBKICTh €K-
CIEpPTiB B MEIMYHUX AIalHOCTHYHHUX CUCTEMAX, SIK IIpa-
BUJIO, oOMexeHa. be3 aBromarusanii 00po0Oka Takux
00csTiB Bi3yalbHOI iH(popMallii mepectae 0yTH eeKTHB-
HOIO: 3HM)KYETHCS AKICTh 00pOOKH, 3p0OCTa€e KITBKICTh
MOMHJIOK. ABTOMaTHYHHI 200 aBTOMATU30BaHUI aHATII3
TaKUX 300pakeHb BUMarae BUKOPUCTAHHS HAliCyJacHi-
IIUX 3ac00iB 00pOOKH Bi3yanbHOT iIHPOpMAIlii, 30KpeMa,
HAYKOEMKHUX TEXHOJIOT1H IITYyYHOTO IHTENIEKTY, PO3Mi3Ha-
BaHHS 00pa3iB, HEHPOTEXHOJIOTIH.

BupimeHHs 3a1a4i CTPYKTYPHOTO aHATI3Y MTIBTOHOBUX
300pakeHb [l aBTOMATHYHOT'O BUAUJICHHS 00'€KTIB Ha
300paKEeHHAX MEIUYHHUX PENaparTiB MPEACTABICHE Y
JaHii poOoTi. B AKOCTI MpUKIIa y BUKOPHCTAHUN METOJ
Kupmian.

OCHOBHA YACTHHA

1. CTpykTypHHii aHaji3 miBTOHOBOro 3o00pa-
JKEHHS.

OCHORBOIO CTPYKTYPHOTO aHAJTI3y ITIBTOHOBOTO 300pa-
KEHHSI € MOJIeJIb, 1[I0 BU3HAYa€ HOTO CTPYKTYpPHI ele-
MEHTH. BiAMOBITHO 10 BIIOMUX YSABJICHD PO MEXaHi3-
MU 30POBOTO CIIPUIHSATTS, TAKUMH CTPYKTYPHUMH elie-
MEHTaMH, 30KpeMa, € GOH 300paXKeHHSI, 110 BU3HAYAETHCS
JIBOMIPHOIO (DYHKITIEIO ONTHYHOT IIIBHOCTI, Ta pO3Ta-
NI0BaH1 Ha ioro Tii 00'ekTH. O0'€KTH, B CBOIO Yepry,
BU3HAYAIOTHCSI KOHTYpaMH, [0 0OMEXYIOTh 00'€KTH, T4
JIBOMIPHOKO (DYHKI[I€}0 ONTHYHOT IMIJIBHOCTI B MEXKax
00'exTa. KOHTYpH € 3aMKHEHHMH [TOCITi IOBHOCTSIMH, 1110
YTBOPEHI BiJIpi3KaMu MPSAMHUX Ta TyTaMu KPUBUX JIIHIH.
IMpencraBieHHs MiBTOHOBHUX 300pa)KeHb Y BUTIISI TAKOT
YK MMOA10HOT MOJIEINI € IHBapiaHTHUM BiTHOCHO aiHHUX
MepeTBOPEHb 00'EKTIB, 3aBASKH YOMY CTA€ MOKIIUBOIO
aBTOMaTHYHa 00poOKa 300pakeHb METUYHUX Mpera-
paTiB y MeJIMYHUX AiarHOCTUYHUX CUCTEMAX.

1.1. CTpykTypHa MoJejb NMiBTOHOBOro 300pa-
JKEHHSI.

ITig 306pakeHHSM PO3YMIIOTh YACTHHY IIJIOUIHHH,
00MeKeHY JISAKOI0 FT€OMETPUIHOIO (iryporo, 3BUMAHO
MPSIMOKYTHUKOM, KOJKHA TOYKA SIKOT XapaKTePH3YEThCS
[IEBHUM 3HAYEHHSM OTNITHYHOI IITBHOCTI.

[HmMMu cioBamMu, Ha YaCTHHI IUIOIIMHHU, 0OMEKEHIH
MPAMOKYTHHUKOM 3 po3MipamMu X, YBU3HaUeHA QYHKIIIS
onTHYHOI IiIBHOCTI p=A(X,y), (0<x<X; 0<y<Y). Lii
(GYHKIIT MOXKHA TOCTABUTH Y BIIOBIIHICTD JIEAKY IO~
BEpXHIO z = f(x,y) y upoctopi Oxyz.

3azoanecior Hasedemo HeobXiOHi eidomocmi 3 obracmi aumanimuunoi eeomempii 6 npocmopi [2].

Mmuoocuna mouox  P(x,y,z),
x=x(u,v),

KOOPOUHAMU SKUX 3A0080IbHAIOMb CUCMEMI DIBHAHb

y=y(uv), z=z(u,v) 1)

npu  8IONOGIOHUX 3HAYEHHAX OIUCHUX NaApamempie u,v, HA3UBAEMbCS 0e3nePePeHOI0 N0BEPXHEeI0, SKUO
npaei uacmunu pieHAHb € Oe3nepepsHuMu (QYHKYiaMU napamempis.
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HOB‘BPXH}I MoaHce 6ymu maxKkooC e6Uu3HaveHa piBHﬂHH}lM

o(x.y.z)=0abo z =fx,y).

Tlogepxma moowce mamu OilbUl HIHC OOHY NOPOHCHUHY (NOJOCMb

(poc.)).

Ilpocmoio nosepxuelo Hasugacmvca 0Oe3nepepeHa NO6epxXHs, WO CKIA0AEMbCA 3 OOHIE NOPONCHUHU | He

Mae camonepemunie (kpamuux modyox). Ilpu yvomy macmvca Ha y6asi, wjo NPOCMI NOGEPXHI € 08OCMOPOHHI-

MU (0OOHOCMOPOHHI NOBEPXHI,

maxki sax aucm Mebiyca,

BUKTIIOUAIOMBCSL).

Touka nogepxwi (1) Hazueaemvcsa pezynapHOIO MOYKOW, AKWO NPU OeAKOMY NAPAMEMPUUHOMY 30A80aHHI

nosepxui @ynxyii (1) maromo 6 docmammitl OaU3LKOCMI 00 O0aHOI MOYKU Oe3nepepeni OKpemi NOXIOHI nepuio-

20 nopAoKy I, WoOHaUMeHwe, O0UH 3 GUBHAYHUKIG

dy dy
57 du
| |
v ov av

GIOMiHHULl 6I0 Hyns. Touku, wo He € pecyispHumu,

0bMedCceHUll  3AMKHYMOIO0  KPUBOIO,

dz dz Ox
du du Jdu
oz| dz Ox
v ov v
Hasusaromvcs  ocodausumu. Illpocmuil Kycox nogepxi,

HA3UBAEMbCA  PEYNAPHUM, AKWO 6CI 1020 BHYMPIUWHI MOYKU pe2yIApHI.
Pezynapuow nosepxmero Ha3usaemvca 0B0CMOPOHHA Npocma  (3AMKHYmMa abo He3aMKHYma) NO6epXHs,

CKJla-

0eHa 3 KiHYe8020 HUCIA PeSYIAPHUX KYCKI6 13 CRITbHUMU PeSYIAPHUMU OyeaMu 1§ MOUKAMU.

Takum yunom,

KONCHOMY ~RIGMOHOBOMY 300PANCEHHIO MOXCHA NOCASUMU Y  BION0GIOHICMb pe2yapHy

He3aMKHYmy NogepxHio 8 npocmopi Oxyr, AKa CKIA0AEMbCs 3 NPOCMUX KYCKi8 NOBEPXHI.

s nogepxmi, sika 6i0n0Gi0A€c NIGMOHOBOMY 300pANCEHHIO,

cnpagedause Hacmynve obmedxcennsa. Koowc-

HOMY 3HaweHHl0 napu Koopouwam (X,y) 6ionosioac ooue 1 nuuie OOHe 3HauenHsi Gyuxyii p(x,y), mobmo

NEPREHOUKYIAP 00 WIOWUHU 300padicentss 6 OyOb-sKil Mouyi X,y HNePemuHac YsaeHy HOGEPXHIO O00uH I

auute O0OUH pas.

Konmyp koocnoco «Kycka pezynapuoi noeepxmi € 3aMKHYMOK NOCTIOOGHICMIO PecyIApHUX Oye Kpueux i

BIOPI3KI8 NPSMUX.
ye ZpaHuyHi MOYKU KVCKI6 NPOCMUX NOBEPXOHb.
CPAHUYHUMY, MAKUMU,

HCOU MOJICHA Buliiumu obaacmi,

Touku KOHmMYpy He € pecyIaApHUMU MOUKAMU KYCKi@ NPOCMUX HOGEPXOHb.

OJIs1 SIKUX 3HAYEHHsT ONMU4HOI WilbHOCMI NOoCmilHe,

Touku xoumypy -

Touxku koumypy ymeopioroms 0cobMUSI NiHii NO8epXHi, AKi €
Wo po30insioms Pi3HI KYCKU NPOCMUX HNOBEPXOHb.

YV niemonosomy 306pasxcenni 3as-
abo Mminsembcsi 3d

NeGHUM 3aKOHOM. 3akou 3miHu OnmMu4HOl WilbHOCMI 6U3HAYAcmbCs grad p - 2padicHmom OnmuyHOi WilbHOCI.

3euuatino 6 meacax oouiei obnacmi p =

const, abo Op/ox+op/dy =const, abo 0’p/ox’+0°p/oy’=const. B

MOt Jice YAC MOMNCIUBT § THWE 3AKOHU 3MIHU ONMUYHOLI WITLHOCMI.

1.2. HudpoBa cTpokoBa MoaeJb AOBIIBHOIO
NiBTOHOBOT0 300paKeHHS.

3 moBepxHew B npocTopi Oxyr, sikiid BimoBinae
MiBTOHOBE 300paxkeHHs, cyMimena rpatka NxMxP i
JUTSL KOJKHOTO TKCeNsl 300paXKeHHsI BU3HAYEHO CEPEIHE
B Me)Kax MOro IUIOIIl 3HaYE€HHA ONTUYHOT IIJILHOCTI
p(n,m), Mo npuiiMae HINIOYUCENbHI 3HAYCHHS p(1,m)=
(0O,R); n = (O,N); m = (0,M). Ctopona rpatku 3 N
KJIITKaMH pO3TalioBaHa y310Bx oci Ox, CTOpOHA rpat-
K¢ 3 M KJIiTKaMu po3TalioBaHa y3/10Bx oci Oy, cTopo-
Ha I'paTKu 3 PKJIiTKaMu po3TanioBaHa y3a0Bx oci Or.
Hexaii (ynp); n = (0,N) - MHOXHHA napaliebHUX I1J10-
LIMH, NePHEeHANKYIIPHUX 0ci Ox B TPUBUMIPHOMY MPO-
cropi Oxyp. Tak camo (xmp); m = (0,M) - MHOXKUHA
napajeNbHUX IUIOLUINH, TepHeHIUuKyIIpHuX oci Oy. Ile-
PETHH MOBEPXHi 300paXKEHHS 3 IUMHU MJIOUIUHAMH YT-
BOPIOE HA KOXKHIH 3 TUIOMUHYMNPIIHIIO KOHTYPY p,(X) a

Ha KOXHIW 3 MIOUUHXMp NIHIKD KOHTYDPY pu()y), a00
Pn(m) 1p,(n) 0As BUIAAKY JUCKPETU30BAHOTO 300pa-
KEHHSL.

BunineHss peryisipHUX 1 0COOJIMBHUX TOYOK PETYIISIP-
HUX IOBEPXOHb MOE OyTH BUKOHAHO Y IIPOIIECi CTPYK-
TYPHOT'0 aHami3y QYHKIIH p,(m) ip,,(n) TMCKPETU30Ba-
HOTO MIBTOHOBOTO 300paXeHHSsI, 110 A€ MOXJIUBICTh
MPEACTABUTH iX K MOCJ1IOBHOCTI BiIPI3KiB IU(POBUX
OpsIMUX i 1y Hu(POBUX KPUBHUX B IIoMKHaX pOn npu
Beisgkux 3HaueHHsx m = (0,M) i pOm npwu Beinakux 3Ha-
yeHHsX n = (0,M) BianoBigHo. 'paHnYHI TOUKH BiIPI3KiB
1IyT € 0COOJNIMBUMH TOYKAMHU JIiHIH IEPETUHY, TOJ SIK
IHIII TOYKH € PeTyJISIPHUMU TOUKAMHU JIiHIH IepEeTHHY .

KoyxHa To4Ka f TUCKPETH30BaHOT0 300paK CHHS Ha-
JICKUTHh OJHOYACHO ABOM MEPIEHAUKYIISIPHUM IUIOIIU-
HaM ynp 1 xmp i ABOM IIiHISAM KOHTYPY pu(M) Up,,1(n),
10 MIePETHHATHCSI, BIAMOBIIHO.
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3 BU3HAUYCHHS PErYIIIPHOT MOBEPXHI BUILIUBAE, 10 TOY-
Ka [TOBEPXHI € PEryISIPHOIO, SKIIO BOHA € PETYIISIPHOIO
TOYKOIO TOPU30HTAIBHOI 1 BEPTHKAILHOI JTiHIH TepeTHHY.

SIKIII0 7K TOYKA IOBEPXHi € 0COOIMBOIO TOUKOIO X0
OY OJTHIET 3 JIIHIN - FOPH30HTAIBHOT 1/a00 BEPTHKATBHOT
JIHIN IepeTHHY, TO TaKa TOYKa € 0COOJIMBOIO - TPAHHUY-
HOIO TOYKOKO PETYJIAPHOI MOBEPXHi - 00J1aCTi MIBTOHOBO-
r'0 300paKeHHS.

['pannYHI TOYKHU 00JIACTEH MTIBTOHOBOT'O 300paKeHHS
(¥oro peryJsipHOi MOBEPXHI) YTBOPIOIOTH JIiHIT KOHTYPIB B
miontuHi xOy. JIiHii KOHTYPIB, y CBOIO Yepry, MiCTATh pe-
T'YJISIpHI 1 0COOJIMBI TOYKH.

BuKOHATH CTPYKTYpHHIA aHAJII3 TIBTOHOBOTO 300pakeH-
HI - 03HAYA€ BU3HAYNTH IApAMETPH PETyJIIPHUX TOBEP-

MEOAWYHA IHOPOPMATUKA
TA IHXEHEPIA

XOHb B [10J1i 300pa)KeHHsI, TOOTO BU3HAYUTH KOHTYPH MPO-
CTUX KYCKIB peryJSIPHUX TOBEPXOHb, LIIO BiIIOBIAAI0Th
00'ekTaM Ha 300pa)keHHI, CTPYKTYPHI €JIeMEHTH KOH-
TYPIB - BIAPI3KY IPSIMHX Ta IyTH KPUBUX JiHIN, 3aKOHU
3MIHH ONTHYHOT HIUTBHOCTI IS KOYKHOTO IPOCTOTO KyC-
Ka peryJsipHOi IOBEPXHi.

CTpyKTypHUil aHaJi3 IBTOHOBOTO 300pa)XeHHSI, 30K-
peMa, Mae MiCTUTH HACTYITHI Orepairii.

1. BuaineHHs 0COOTUBHX TOYOK PETYIIPHUAX TOBEP-
XOHB (00JacTel 300paKeHH ).

2. I[ToOynoBa 0cOOIMBHX JIiHIM 300paXkeHHS (KOHTYPIB)
32 0COOJIMBIMU TOUYKAMH PETYJSIPHUX IOBEPXOHb.

3. BujineHHs CTpYKTYpHHX €JIEeMEHTIB KOHTYPIB -
BiJIPI3KiB MPSAMUX Ta YT KPUBUX JTiHIH.

Puc.l. BuaineHHsi KOHTYpiB Ha NMiBTOHOBOMY 300paKeHHi, OTpUMaHe MPOrpaMaMu, IO Peai3ylTh
CTPOKOBY MOJeJIb 300paskeHHs] Ta 00pPOOJIeHHsI KOHTYpPIiB: a - MOJCJIbHE MIBTOHOBE 300pa)XeHHs; b - Te &
caMme 300pakeHHS 3 BUAUICHAMH OCOOJMBUMHU TOYKAMH; C - KpUBI ONITHYHOT IITBHOCTI - 7 - TOPU30HTATBHUX
pAAKiB; d - KpUBI ONTUYHOI IITLHOCTI - 7 - BEPTUKAIBHUX PSJIKIB; € - 300paKeHHS KOHTYPIB, YTBOPEHI OKPEMUMHU
0COOIMBUMU TOUKaMH; - 300paskeHHS KOHTYPIB JIIHISMH, IO MTOETHYIOTH 0COOJIUBI TOUKH.
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Hapuc. 1 mpencraBiaeHuit npukiIag cTpyKTypHOTO
aHali3y 3 BUKOPHUCTaHHSIM CTPOKOBOI MOJIEINi, a caMe
BHJIUJICHHS KOHTYPIB Ha IIBTOHOBOMY 300paskeHHi. [Ipo-
rpaMy BUKOHYIOTh HaJl 300pakeHHaM (puc. 1 a) Ha-
cTymHi onepaiii. /111 KoXKHOT BEpTHKAIBHOTO 1 TOPH-
30HTAIILHOTO PAIKIB 300paKeHHS OYIYIOThCS rpadiku
(GYHKIIH ONTHYHOT MIUTBHOCTI, MPUKJIAIH IKUX 300pa-
xeHi Hapuc. 1 ¢,d [t KosxHOTO rpadika BUBHAYAETh-
¢S ITOCITIOBHICTE €JIEMEHTIB, 3 IKMX BiH CKJIaJIa€ThC,
- B1Ipi3KiB IH(PPOBUX MPSIMUX 1 IyT THDPOBUX KPUBHUX.
['paHuYHI TOUKH MiX eJleMeHTaMu rpadika € 0oco0u-
BUMH TOYKaMH Tpadika TaHOTO psAJKa I BChOTO MIiBTO-
HOBOTO 300pakeHHs. Oco0IUBI TOYKH 300paKeHHS
nmoka3aHi Ha puc. 1 b. YepBoHUM KOJTbOPOM BiMideH1
0CO0JIMBI TOYKH BEPTUKAITBLHUX JIHIH, CHHIM KOJTbOPOM
BiZIMiYeHI 0COOJIMBI TOYKH TOPU30HTATLHUX JiHIH. Oco0-
JIUBI TOYKH HAJISKATB JIIHISIM KOHTYPY HIBTOHOBOTO 300-
paxkeHHs. 3a 0COOTUBAMU TOUKAMH MO0y J0BaHI KOH-
TYpH iBTOHOBOTO 300pakeHHs. Ha puc. 1 e mpencras-
JIeH1 KOHTYPH B paCTPOBOMY BHUTJIAI1, TOOTO YTBOPEHI
OKpEMHMHM 0COOIMBUMHU TOUKAMH. 1M BifNOBifna0TH
KOHTYpPH Y BEKTOPHOMY BUTILAAI - puc. 1 f.

2. O6poOka 300pakeHb MeIUYHHUX Mpenaparis,
onep:xkanux 3a meroaom Kupiaian 3a gomomororo
CTPOKOBOI Mo/eJii MiBTOHOBOT0 300paskKeHHH.

[Iporpamue 3abe3neyeHHs 00POOKH 300pakeHb,
oJiepkaHux 3a MetooM Kupiian (nami 3a Kupiian) npu-
3HAYEHO A1 BHKOPUCTAHHS B IIaTHOCTHYHIH CHCTEMI 3
METOI0 MOoTepeIHb0i 00pPOOKHM Ta cerMeHTaIii 300pa-
JKEHb Y TIOJI1 30DYy.

300paxxeHHs1, ojepxaHni 3a Kupiian, € 3HIMKaMH, BH-
KOHaHHWMHU Ha CTieliaIbHIi (OTOILTIBII, po3MipoM A5, Ha
SIKUX 3a(ikcoBaHi Bci M'ATh manbiiB (puc.2). st 300-
paXXeHb XapaKTepHi HeCTaOIIbHICTh 1 HEPIBHOMIPHICTb
(oHy, 3HAYHA KIJIbKICTh IEPEIIKOI, K 3a pIBHEM CKpa-
BOCTI 1 BEJIMYNHOIO ITOPIBHSAHHI 3 00' EKTaMH, HECTIHKICTh

00 Co
0 QO

a b '
o ¥

Puc. 2. lpukaan 3o00paxens 3a Kupaian: a

naaeli JiBoi pyku, b - maabui nmpasoi pykmu.

(dbopMH 1 piBHS sICKpaBOCTi caMuX 00'ekTiB. Xoua 3a
3MIiCTOM 00pOOKH Ha TENEPIlIHIi Yac i 300pakeHHs
MoOTJIK O BBaXKaTHCS OIHAPHUMH, IIPOTE, HABITH 3aj1a4a
OiHapwH3aIlii TaKKX 300paKeHb HE MOYKE BBOXKATHUCS TPHU-
BIaJIbHOO, HE TOBOPSIYH BIKE [TPO 3a/1a4i OAAIbIIO0T 00-
poOKH, 30KpeMa, 3aJ1a4i po3Mi3HaBaHHS 3 METOO JIiar-
HOCTHKH.

{06 BUKOPHCTOBYBATH CTAHJAPTHE IPOTPAMHE 3a-
OesmnedyeHHs I 300pakeHb [3], TakuX K Ha pHC. 2,
HEOOXI1THO 3a3/1aJIeTiIb CErMEHTYBATH TaKi 300paKeH-
Hs 1 TOBEPHYTH 300pa’keHHS KOKHOTO MaJbIsI TAKUM
YUHOM, 00 BOHO BiJIMOBIIAT0 HOTO BEPTUKAIBHOMY
HampsMy.

OTxe mporpamMHe 3a0€3NEUCHHS, 0 IPOMOHYETh-
csl, IpU3HAYCHO TSI aBTOMATHYHOT CerMeHTaIlii 300-
paxeHb 3a KupniaH BiJg manplliB Ha 300pakeHHS
CBITIHHSI BiJ] KO)KHOTO MaJbIT OKPEMO, ABTOMATHIHO-
r'0 KOPETyBaHHS Opi€HTAI1 KO’KHOTO NaNbIIS, KOpery-
BaHHA poOOTH QYHKIH MpOrpaMHOTO MaKeTa B iHTe-
PaKTHBHOMY PEXHMI.

[IpuitHATI TAKOK MEBHI eMITIPHYHI MPUIYIIICHHS, TPU
BUKOHAHHI SIKUX QIITOPUTM IIPAITIOE 33J0BLITBHO.

3. T
2.257
1.5 | .fmax
M
D.75] ﬁnin
0 64 128 192 255
Puc. 3. Ticrorpama sickpaBocTi (onmTHYHOI

mibHOCTi) 300paxkenns. Ilo oci abcuuc Bu3HAYeHi
3HavYeHHs sickpaBocti. Ilo oci opaunHat - ymoBHi
3HA4YeHHs, Mpomopuiiini KiibkocTi mikcesiB, Mo
BiAMOBIZaI0Th JaHOMY 3HAYEHHIO SICKPABOCTI.

M ,, M¢- cepenHi 3HaUeHHS ACKPABOCTI 00'€KTIB Ta
¢oHy.

Omin »Omax +Jmin +Jmax - MIHIMAJIBHI Ta MAaKCUMAaIbHI 3HA-
YEeHHS SICKPaBOCTI 00'€KTiB Ta QPOHY.
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Po6ora nporpamu moiisirae y BUKOHaHHI HACTYITHUX
oriepariii.

- OGYUCHIIOIOTH ricCTOrpaMy ONTHYHOT IITBHOCTI TOC-
JipKyBaHoTro 300pakenHs 3a Kupmian (puc. 3). 3aricror-
pamoto, mmicus 11 3ry1aKyBaHHsI, BU3HAYAIOTh MiHIMalIh-
HE 3HAYCHHS ICKPABOCTI 00'€KTIB 0, IK MiHIMaTbHE
3HAYEHHS SICKPABOCTI MIiKCENiB 300paxKeHHs, MaKCUMaJlb-
HE 3Ha4YEeHHS SACKPaBOCTI (QOHY f,,, IK MAKCUMAIbHE
3HA4YEeHHS ICKPABOCTI MiKCeIiB 300paxeHHs. Buznaua-
I0OTh TAKOX CEpPE/IHE 3HAUCHHS ICKPaBOCTI 00'€KTiB M,
SK MEPIIUN MAaKCUMYM IPY 3pOCTaHHI 3HAYEHB SCKpa-
BOCTI, HOYMHAIOYH 3 HYJIA, 1 QOHY MK NepInii MaKCH-
MYM IPH CHaJaHHi 3HAYCHB ICKPABOCTI, MOYHMHAIOYH 3
MaKCHUMaIJIbHOTO (255).

- Ha miacraBi npumymeHHs Mpo CUMETPUYHICTh BU-
aJIKOBUX BEJIMYHMH SICKPABOCTI MmiKcemiB PoHY 1 00'€KTiB
00YHNCIIOITH MiHIMaJIbHE 3HAYEHHS SICKPABOCTI MIKCEIB
Gony K fiin = My-(fina- My 1 MaKCHUMaNbHE 3HAYEHHS
ACKPaBOCTI MiKCeNiB 00'eKTiB AK omax=M , +( M- 0in).

- O0uucawiOTh QyHKIT sickpaBocTi (OMTUYHOI
IIUTBHOCTI) TOPU3OHTAIBHOTO psiika r(m,n) m =1 ,M nns

MEOAWYHA IHOPOPMATUKA
TA IHXEHEPIA

BCIX TOPH3OHTAIBHUX PAAKIB 300paxkenHs n = 1 ,N

(puc.4).

- Bu3nauatoTs crienianbHy (QYHKIIIO v (m,1) Ha 300-
PaXeHHI, 110 XapaKTePHU3y€E HANIEKHICTh MIKCEIB pPsiIKa
¢doHy uu 00'eKTY.

s dpyHK1ist He € pe3ynbTaToM OiHapU3allii, OCKIIbKH
HE pPO3TINsAHYTI 3HadeHHs (YHKIII SCKpaBOCTI
Omax <r(mn) <f,:,.[likceni 3 TakMMU 3HAYEHHSIMU DYHKIIIT
SICKPaBOCTI € MPOMIXXHUMU MIiX ITIKCEIIMU QOHY 1 00'-
€KTa 1 HE MAaIOTh ICTOTHOTO 3HAYCHHS JJIS BUALICHHS
00'ekTiB Ha 300pakeHH1, MPUHAWMHI, /1151 BUPIIICHHS 3aB-
JlaHb 3 00po0OKH 300paxkeHs 3a KupiiaH.

Jlane nepeTBopeHHs 300paKEHHS € HEJTHIHHIM 1epe-
TBOPEHHSM, 3 ypaxyBaHHSIM JUHAMIYHOTO Jiala30Hy
300pakeHHs, KLIBKOCTI piBHIB KBAaHTYBaHHs 3 256 110 3 1
JIO3BOJISIE 3HAYHOO MiPOFO BUKJTFOUHMTH BILTHB HEPEIIKOI.

[Mpuknagu pyHKIii vy(m,n) 300paxeni va puc 4. Yuc-
namui, 4,5, 8,9, 12, 13, 16, Bu3Ha4ar0Th 0COOIHMBI TOU-
K¢ 300pakeHHsl, 1110 HallexkaTh pony. Uucnamu 2, 3,6, 7,

10, 11, 14, 15 Bu3Ha4ar0TH 0COOIUBI TOYKH 300pakeHHS,
110 HaJe)XaTh 00'eKTaMm.

| flln.l\' |

=

OO

Puc.5. Ilpukiaax aBTOMATHYHOI cerMeHTAIii
300paxeHb 3a Kupmaian Ha 00'ekTH.

- By nytoTe BHYTpilIHIH 1, TpY HEOOXiTHOCTI, 30BHIIIHIN
KOHTYpH 00'€KTIB, 32 BUALIICHUMH OCOOJIMBUMH TOUYKA-
Mu (puc. 5). SIKI10 KOHTYpHU BU3HAYEHI, TO 00'€KTH BH-
JIUJTeH1 YCITIIITHO.

BusHayaroTh moj10)KeHHA 00'€KTIB CBITIHHA ITaJIbIIIB
100 LIEHTPY JIOJIOHI. ATIPOKCUMYIOTh BHYTPIIlIHI KOH-
TYpH €JilIcaMy, BU3HAYAIOTh KyT IIOBOPOTY KOKHOTO
MaJbLsl, HOBEPTAIOTh 300pa>KeHHS CBITIHHS HAIbLS JO
BIIMIOBITHOCTI BEPTUKAIBHOMY MOJOKEHHIO MaJbIs
(puc.5) 1 popmyrOTh pe3ynbTytoui ¢ aitiu 300paKeHsb.

BUCHOBKMHN 1. IlpoBeneHi eKCHepUMEHTH
i ITBEP NI BEJTUKY CKJIa/IHICTh 337124 00pOOKH ITiBTO-
HOBHX 300pa)keHb 1, B TOM e 4ac, OKa3aJId MOXKIUBICTh
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MEOAWYHA IHOPOPMATUKA
TA IHXEHEPIA

Ta 0CTaTHIO ePEeKTUBHICTH 0OPOOKHU MIBTOHOBUX 300-
paXXeHb 3 BAKOPUCTAHHIM CTPYKTYPHOT MOJIEJIi MiBTO-
HOBHUX 300paKeHb, 10 BiJIMOBIAA€ 3aralbHOMPUIHSITO-
My ctangapty MPEG7.
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