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HNEPAPXUYECKAS MOJEJIb ITPH ®OPMHUPOBAHUUN OBPA30B
OBBEKTOB

3anpornoHoBaHa Mojedab (opMyBaHHS 00pa3iB iepapXiyHOi CTPYKTYpH 3 YpaxyBaHHSAM CEMaHTHYHOL
3HAYYIIOCTi PiBHIB i 00'€KTiB, IO 3a0e3Meuye nmapajenbHe po3MizHaBaHHS 00'€KTIB Ha HEOOXITHUX PiBHIX
iepapxii BiMOBIAHO 10 METH OOPOOKH.

The model of images formation of hierarchical structure taking into account the semantic importance of
levels and objects is offered. It provides parallel recognition of objects on the required levels of hierarchy
in accordance with the purpose of processing.

IMocranoBka mpodiaemsbl. Ha coBpeMeHHOM 3Tare BO MHOTHX MPAaKTHYECKHX
NPWIOKEHUSX, TaKUX KaKk KOHTPOJb KadeCcTBa MPOMBIIUICHHBIX M3JCIHH,
MEIUIMHCKAs JNarHOCTHKA, OMOMETpHYecKas HWACHTU(HUKALMS, SKOIOTHYECKUN
MOHHUTOPHHT W Jp., HCHOJNB3YIOTCS HHTEIUIEKTYaJIbHbIE CHCTEMbl OOpabOTKH W
pacmiozHaBanus m3oopaxenuii (MCOPU), B KOTOPEIX 0OBEKT paclo3HaBaHUSI UMEET
HEepapXUUecKyl0 CTPYKTYpYy: "OOBEKT — MOMOOBEKT — ... — DJIEMEHTapHBIH
nogo0bekT". OHAKO Ha IPaKTHKE IPU BEIOOpEe MK pa3padoTKe MOJeNnei, METOI0B
U aIrOpuTMOB 00pabOTKM W pPAClO3HABAHUS H300PaKCHUN HE YUUTHIBAIOTCS
reOMETPUYECKHE OCOOEHHOCTH CTPYKTYPHI M pa3Mepbl 00beKTa pacrio3HaBaHHS.
910 MNpUBOAUT K YCIOXKHCHHUIO aJITOPUTMOB W CUCTEM, YXYJAUICHUIO UX
ornepaTtuBHOCTU. [103TOMY MOCTpOeHHE MOAENeH U METOI0B, IO3BOJIAIONIUX YUeCTh
HEPAPXUUYCCKYIO CTPYKTYPY 0OBEKTA, SIBIISICTCS aKTyaIbHBIM.

AHaIU3 IUTepaTypbl. AHAINU3 CYIIECTBYIOIMINX HEepapXUIecKuX (MHpaMUIbI,
KBaJIpAaHTHBIC JIEPEBbsI U CHUTHAIBHO-CEMAaHTHYECKass MOJENb) CTPYKTYp AAHHBIX W
COOTBETCTBYIONINX MeETOIOB o00pabotkm [l —4] mokazanx, YTO OXHUM U3
MEPCTIEKTUBHBIX IyTEH SBISAETCS NMPUMEHEHHE CHTHAIBHO-CEMAHTHYECKOH MOAENn
¥ METOZOB KOHTYPHOH CErMEHTAaIM{ B MPOCTPAHCTBE THIEPOOINUECKOTO BEHBIIET-
npeobpazosanus (I'BII) [5, 6].

Lean craTtbyn — pazpaboTka Mojenn GOPMUPOBAaHUs 00Pa30B UEPAPXUUECKOI
CTPYKTYpbI, KOTOpas TO3BOJIICT pEalU30BBIBATh BOCXOMSIIUM M HUCXOIAIIMN
MOAXOABl K JIEKOMIO3WIMKM HW300pakeHMsi, M 00ecrnednTh MapajuleibHOe
pacnio3HaBaHuMEe Ha TPeOYEeMBIX YPOBHSX HEpPapXuH B COOTBETCTBHU C LEJISIMH

00paboTKu.
Mogens ¢opMupoBaHusi 00pa3oB 00bEKTOB HEPAPXHYECKOH CTPYKTYPHI.

Jns  mumpokoro kpyra 3amad, B KOTOPBIX OOBEKT pacloO3HaBaHUS HMMeEET
HepapXUUECcKy0 CTPYKTYpY, IPOLECC paclO3HABaHUs IPOBOAAT Ha Pa3HBIX YPOBHIX
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JeTanu3aluu o0beKTa B 3aBUCHMOCTH OT IOCTaBIECHHOH 3amauu. Jlnd aHamusa u
OLIEHKH (POPMBI TAKHX OOBEKTOB MPUMEHSIOT CHI'HAIbHO-CEMAaHTHYECKYIO MOJIEINb
KOHTYpHOTO onucanus [5, 7]:

KP (x,y)=KPV (x,y)) UKP? (x,y)U - UKPY (x, ), (1
rne KP (x,y) — wuepapXxudyeckoe TNpEICTaBICHHE KOHTYPHBIX IPEnapaToB;

KP/(x,y)— KOHTYpHBIil Npemapar Ha j-M YpOBHE HepapXWu; k — KOIMYECTBO

YPOBHEU UEPAPXHUU.

Opnako B mojenu (1) He yduThIBaeTCs Ieidb OOPaOOTKHU, OMpPeIeisronas
CTCIICHb JACTaJIu3aluMu, a 3HAa4YUT H HGO6XO[[I/IMOCT]: MOJYy4Y€HUsA KOHTYPHBIX
[IpenaparoB, u, CJe0BaTeIbHO, OIIMCAaHUI KOHTYPOB OOBEKTOB Ha Pa3HBIX YPOBHSX
peranusauuy. Ilostomy npemnaraercst BBecTn mapamerp A ; >0, ompenensromuii

CEMaHTHYECKYIO 3HAUUMOCTb Ka)XJOT0 YPOBHS HEpapXuM JUISl IIOIYYCHUS ONHCAHUS
00BeKTa B IIeTIOM M TorAa BeIpaxkeHue (1) mpeobpasyercs K BULY

KP (x,) = U’;Zl % KPY (x,). Q)

B atom ciyyae B pe3ynbpTaTe NpOBEIEHMS MPOLEAYPHI BBIACIECHHS KOHTYPOB
MOJKET OBITh MOJY4YeH MapKHPOBAHHBIA KOHTYpPHBIA Mpenapar, B KOTOPOM TOUYKU
KOHTYpa Ka)XJa0ro ypoBHs U€paApXun NOMEYCHbI pa3HbIMHU YUCJIOBbIMU 3HAUYCHUSAMU,
9T0 MOXeT ObITh mcmonb3oBaHo B ICOPU Ha »srame aHamm3a W pacro3HaBaHUS
CTPYKTYpHI 00BeKTa. MeTopl KOHTYpHOH cermMeHTannu B mpoctpanctse ['BII [6]
00eCIIeUnBAIOT PETYIUPYEMYIO JETaIH3AINI0 00bEeKTa HePapXUIEeCKOH CTPYKTYPHI,
T.. 3aBUCUMOCTb 3HAYCHHH  JIOKAJBHBIX  OKCTPEMYMOB  HMHTEHCHBHOCTH
MOAYEPKHYTOTO M300paKeHNUS, KaK OT BBICOTHI Iepernaia HCXO0JHOTO H300paKeH s,
TaK U OT TEOMETPUYECKUX pa3MepoB 0ObekTa. JJaHHOE CBOIMCTBO MO3BOJISCT YIECTh
anpuopHyro HuHQOpMaIU 00 OOBCKTE W BBINOJIHHUTH Pa3METKy KOHTYPHBIX
[penapaToB C y4eTOM Pa3MepoB 0OBEKTOB.

[lepexonsa k koHTypHOMY omnucanuio K, kak K COBOKYIHOCTM HaudajbHbIX
BCKTOPOB KOHTYPHBIX IIPU3HAKOB, Ul yueTa LCJIW MOJYy4YCHUs l/IH(l)OpMaIJ,I/II/I
pe/UIaraeTcsi BBECTH A ; — MApaMeTp CEMaHTUYECKOH 3HAYMMOCTH i-TO 0ObEKTa
(momoOweKTa) Ha j-M ypOBHE MEpapXuH (B CiIydae MPHCYTCTBUSA Ha JaHHOM ypPOBHE
TOJIEKO OJHOr0 O0BEKTa JaHHBIH IapaMeTp ONpeneiseT 3HAYMMOCTb BCEr0 YPOBHS)

(puc. 1)
Ko ={JL UL X, . 3

rae K ;; — ynopsjoueHHoe MHOKECTBO TOUEK C KOOPJMHATAMH {X; , Y}, } KOHTypa

HEKOTOPOro i-ro 00ObeKTa Ha IUIOCKOCTH Ha YPOBHE j; M — 4ucio ypoBHEH; N; —
KOJIMYECTBO OOBEKTOB M IOJOOBEKTOB, A ji — 3HAYMMOCTb i-ro 00BEKTa Ha j-M

yposse (ot 0 10 N).



Ha muoxxectBax K ompeneneHo OTHOIICHHE MPUHAICKHOCTH, IIPH KOTOPOM
OJIMH WJIM HECKOJBKO MOJ00BEKTOB PACHOiaracTcss BHYTPH JPYroro oObEKTa WK
Mog00bEKTA.

TakuM 00pa3oM, Ha OCHOBAaHHM TEOPETHKO-MHOXXECTBEHHOIO I0/X0/1a,
(hopMabHO MOENb HEPAPXHUUECKOTO 00BhEKTa MOXKET OBITh MPECTaBIICHA B BUIC

IKO ={J,A,1,¢,K}, 4)
rae J — MHOXECTBO ypOBHEH uepapxuu; A — MHOXKECTBO 3HAUCHUN CEMaHTUYECKOU
3HAYMMOCTU ypPOBHEH Hepapxuu; [ — MHOXECTBO MOJOOBEKTOB; j — OTHOIICHHE

MIPUHA/UICKHOCTH, IPU KOTOPOM OJIUH MIJIA HECKOJIBKO MOI00BEKTOB pacloiaraeTcs
BHYTpHU JIpyroro o0bekTa i nonoobekta; K — MHOXKECTBO OMUCaHH OT/AEIbHBIX
00BEKTOB (ITOT00BEKTOB) B BHJIE MHOKECTBA KOHTYPHBIX IIPH3HAKOB.

e AnpuopHast HcxonHoe
o6paGoTin unpopmaLms u306paXkeHue
00 oOBeKTe
A\ 4
Mognens 1-ro Monens 2-ro Monens M-ro
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KomOuHIpOBaHHOE IpecTaBlIeHHE 00pa30B C y4eToM
3HAYMMOCTH YPOBHEH HepapXuu

Puc. 1. Moaens ¢popmupoBanus 00pa3oB 00bEKTOB HEPAPXHUIECCKON CTPYKTYPHI C
Y4ETOM CEMaHTHYECKON 3HAYMMOCTH YPOBHEH U 0OBEKTOB

Ha »srame pacno3HaBaHUS BBINOJIHSAETCS IPOLEAypa AaHaluW3a 3HAYeHUH
CEMAaHTHUECKOM 3HA4MMOCTU (CM. pHUC. 1), NMPUCBOEHHBIX KaKJOMY KOHTYPHOMY
omucaHmo. PacriosHaBaHWe 00BEKTA, MPEACTABICHHOTO MOJENIBI0 HEPAPXUUECKOTO
KOHTYpHOTO OIIMCAaHHS, BBHINOJHIETCS B TMEPBYI0 OdYepelb 10 IpHU3HAKaM
KOHTYpPHOTO ONHCAHMS C HAWBBICIINM 3HAYCHHEM CEMAaHTHYECKOH 3HAYMMOCTH C
MOCIIEAYIONMM YTOYHEHHEM (B Clydae HEYJOBJIECTBOPUTEIBHOTO pe3yibTaTa



Kki1accuukanuu) Kiaccuukayuy Mo NpHU3HAKaM, BBIYHMCIEHHBIM JJISI KOHTYPHBIX
ONMHCAHHH ¢ MEHBIIMMH 3HAYCHUAMH A ;; .

Jlokaqm3aumMs mepenagoB HMHTEHCHBHOCTHM ¢ wucnoab3oBanuem I'BIL
CymiecTByeT MHOXKECTBO mpaktuueckux npuioxenuii HMCOPU, B koTophIx
UCXOAHAs BU3yanbHass HMH(QOpPMAIMs TpEACTaBIeHa B  BHJIE OOBEKTOB
UEPApPXUUECKOW CTPYKTYpBhl, a BBIXOJHOE OIMCAHHE JA€T TE€OMETPHYECKOE
npesncTaBiaeHHe 00 00bEeKTe B IIEJIOM WM €ro 3JeMeHTax wWin (GOopMupyer
KIacCU()MKAIMOHHOE pemeHne. [l TOBBIIEHNUS ONEPaTHBHOCTH TAKHX CHCTEM
YCTPaHSIOT HW30BITOYHOCTh HH(OpMalWH, H3BJEKas HauOoyee CYIIECTBEHHYIO.
ba3oBoii nporenypoit mpu 3TOM SIBISETCS KOHTYpHasi CETMEHTAIUsI N300paKeHUi,
MO3BOJISIIOIASl  TOJIYYUTh KOHTYpHOE onucanue u3zobOpaxenus. [Ipouenypa
HepapXUuecKod KOHTYpHOW CerMEeHTallMd NMPOBOJAUTCS B J[Ba dTama: JOKaIU3aLUs
obyacth KOHTYpa u Mopdosorndyeckasi o0paboTka (TOJNydyeHHE KOHTYPHOIO
onucanus). Llenpio mepBoro 3Tama sSBISETCS NMOWCK HA M300pakeHWH 00TACTH, B
KOTOpOW HaxoAWTCS KOHTYp OObekTa pacmos3HaBaHus. st TOro, 4YToOBI
pea30BaTh 3Ty MpoIenypy Kak MpaBuio, Heooxoammo [1,3]:

— pacmMpUTh TNPOCTPAHCTBEHHYIO JIOKAJIM3alMI0 O0BEKTa OO0 TpaHUI]
M300paKeHNS;

— MOTYEPKHYTH Iepena)i HHTCHCUBHOCTH 00BEKTa;

— HaWTH 00J1aCTh KOHTYpA.

IIpennoskeHo OCYLIECTBIATh JIOKAINM3ALUIO MEPenajioB HHTEHCUBHOCTH C
ucnons3zoBanueM I'BII. T'BII jis penienus 3agauu MepapxXxUyecKOdl KOHTYPHOU
CerMEHTaLUK 00JIaIaeT PAJOM BaXKHBIX CBOWCTB:

— I'BII no3BOIs€T COBMECTUTh PACUIMPEHUE NPOCTPAHCTBEHHOMU JIOKAIU3aLUU
0o0beKkTa C TOJYEPKUBAHUEM IEPerajoB HHTEHCUBHOCTH U  HCIOJIB30BaTh
WTEPATUBHBIEC IOMCKOBBIC AITOPUTMBI UL HAXOXKACHHSI 00JIaCTH KOHTYpa;

— ofmamass dYacTOTHO-M30WpaTenbHBEIMH cBoiicTBamu, [BII mo3Bomser
PETYINpOBaTh JIETAIBHOCTh OOBEKTOB;

— TIOMEXOYCTOMYMBOCTb METOAOB KOHTYPHOM CEIrMEHTallHM pacTeT ¢
yBenmaeHueM Macmrtada I'BIT.

[IpoananusupyemM OCOOEHHOCTH JIOKIM3AIMK TIEPENajioB MHTEHCHBHOCTH C
ucnoib3opanueM I'BIT.

B obmem Buze BeiiBier-npeoGpasosanne  dymkimmn £ (x) € L*(R)
ompeenseTcs cIeAymuM 00pa3om

177 t—x
W)= | f(r)w(Tj . ()
§ —w
rae y Link I BEHBIIET, IOJMYYCHHBIA Ha OCHOBAaHUM Oa3WCHOW (QyHKIUH Y (t) ¢

N
noOMOINBIO CABUTAa U U3MCHCHUSA MacmTa6a; t — IepeMeHHass UHTErpUpOBaHUs; S —
MacIuTaOHbIH KOB(i)(i)PIHI/IeHT (Z[JI?[ JIOKaJIM3aluu nepenaga MHTCHCHUBHOCTU MOKET
HC y‘II/ITLIBaTBCﬂ).



OcHoBbiBasich Ha [8, 9] 6asucHbie (ynkiwu ['BIT mist pa3sHbIX MaciitaboB s
MO>KHO TPEJICTaBUTh B BUJIE (CM. pHC. 2):

0, t<-vys;
b —ys <t<-g;
ot
s
\y(t,s)z 0, —e<t<g; (6)
1_1, e<t<ys;
I+—
N
0, t>vys

Puc. 2. basucusle ¢pynxuuu I'BIT nuist pa3HeIx MacmraboB s

Hpe,IlCTaBI/IM MOJCIb HIACAJIBHOTO II€pe€maga HWHTCHCUBHOCTH B CTPOKE
I/1306pa)l(eHI/ISI B BUJIC

J)=h-1(x=xp), (7
rae 1(x —x,)— eauHuyHas GyHKuus XeBucaiina; X, — KOOpAUHATa epenaja.
I'BIl Takoif ¢yHKOMM C y4eToM CBoiicTBa (yHKIMH XeBHcaiina
I(—x) =1-1(x) 1 KOMIIAaKTHOCTH HOCHUTEJNSI BEUBIETAa UMEET BU]

+00 Vs vs
Wf(s,x)= [h-1(x=xy = Dy()dr = h [ y(Ddr—h [I(t=(x—x)y(dr . (8)

-0 —s —vs
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[Mocne npeoOpazoBaHuii ¢ yueTOM HEUSTHOCTH QYHKIMH Y (T) HOIYyYHM:

0, x<xq—7vs;
+ys
Wf(s,x)=1— jh\y(‘t)d‘t, Xog—YS<x<Xxy+YS; 9)

X—Xq
0, x>xq+7s.
O6o3HaunB uepe3 F(f) mnepBooOpasHyro 0Oa3uCHOW BeWBICT-()yHKIINH,
roJsarasi IOCTOSIHHYIO HHTETPUPOBaHus paBHO# 0,

0, t<-—ys;

slnl—t—:—l, —ys<t<—g;
F(z):jw(t,s)dtz 0, —e<t<g (10)

sln1+ts;l, e<t<ys;

0, t>vs,

nMeeM
0, x<xq—7vs;
Wf(s,x)=1-hF(ys)+hF(x—x;,), xo—ys<x<xy+7s; (11)
0, x>xq+7s.

HonyquHa;{ q)yHKI_lI/Iﬂ JIOKAaJIM30BaHa B OKPECTHOCTH TOYKH X,, B 3TOH

OWf (s,x)
Ox

OKPECTHOCTH TIPOM3BOAHAS =hy(x—x,) paBHa HYITI0O Ha OTpE3Ke

[— 8,+8]. CnenmoBarenbHO, QyHKIUS Wf'(s,x) WMeeT 3KcTpeMalbHOE 3HAUCHHE B
JMana3oHe [— s,+£], KOTOPBI sBJIAETCS OOJACTBIO JIOKAIM3alMU Mepenaja

HUHTCHCHUBHOCTH

s+ys—1

WF (8,X)sgerp = —hE (vs)+hF (€) = —hln( cre_l ). (12)

CrienyeT OTMETHTh, YTO Ha MPAKTHKE TPaHUIBI 00BbEKTa MOTYT OBITH Pa3MbITHI
BCJIECTBHE  PAac(OKYyCUPOBKHM  almaparypbl, IpeaBapUTeIbHONH  00paboTKh
M300paKeHNs] HHU3KOYAaCTOTHBIMU (uibTpamu. [loaTOMy mpencraBiseT HHTEpec
MOJI€]Ib IIPOTSKEHHOTO Iepernaaa

0, O<x<xq;
f(x)= g(x—xo), Xg <x<xy+d; (13)
h, xy+d<x<x

max *
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WiIn
h
() =E((x-xo)(l(x-xo)—1(x-xo —d)+h-1(x—xg —d) = h-1(x =Xy )- (14)
Ecnu BeInoniHAETCS yCnoBUe
2ys <xg <X +d < Xpp —27S, (15)
TO BIHUSHHE KPaeBbIX A(PQPEKTOB MOXKHO HE YYUTHIBATH. 1Orna MpH ONpeneleHUH
KOOpAWHAT TIepenaja IIOCIEeAHWM CllaraéMbIM MOXXHO TIpeHeOpeupr u  (14)

NpeACTaBUTL B BUJC:

max

f(x)=—x, ﬁ-l(x—xo)-i-l(x—xo —d)(x, £+h)+
‘ I (16)
+§x[1(x—x0)—l(x—x0—d)].

BremonauB mpeoOpaszoBanus anajgorudHo (7) — (11) momyuum I'BIT mepBbix
JIBYX cllaraeMbIX BeIpaskeHUs (16):

W, (5,30 = 3 22 (F )= F (6=%)-[1G6= G = 15) =165 G + 1) - .

h
—(xq E+h)(F(yS)—F(x—x0 -d)) [l(x=xy—d+ys)=1(x—xy —d —ys)].

Bemoxanm I'BII tperbero cmaraemoro (16) ¢ yd4eToM KOMIAKTHOCTH
HOCHTEJIS:

Wf, (s, x) 23 J.(x—r)[l(x—r—xo)—l(x—r—xo —-d)w(v)dt =
=Sx(F(ys)—F(x—xo—d))-[l(x—xo —d+ys)-1(x—xy —d—ys)]-
h
-;x(F(YS)—F(x-xo))'[l(x-xo +v8) =1(x —xo —y5)] = (18)

—S{(x—xO)F(x—xo)—(x—xo—d)F(x—xO—d)—

X—XO
- JF(T)dT }-[l(x—xo —d+vys)-1(x—xy —d —vys)].
x—xo—d
Taxum o6pazom, I'BIT ¢pyrkmuu (16) ¢ yaerom (17) u (18) umeet Bux:

Wf (s,x) = Wfi(s,x) + Wf5 (s, %) . 19

Paccmotpum cymmy (19) Ha oTpeske [x—x0 —d+ys, x—Xx, —ys]. C yuetom
CBOMCTB QyHKIMK XeBUCaiIa TOCIe aredpanyeckux npeodpa3oBaHuil MOIyIHM
h x—xo
Wf (s,x)=-hF(ys)-= [F(v)dr. (20)

x—xo—d



Haiinem skcrpemym nonydenHoit Gynkuun, npoauddepenunposas (20) mo x u
NPUPABHSB NPOU3BOJHYIO HYIIO

oWf(s,x) _ 2h
Ox d

IpennonoxuM, uyro 2e<d<ys, x—xy>¢&, x—xy—d<-&. Torna,

(F(x—xq)—F(x—x5—d))=0. (21)

BOCIIOJIB30BABIINCh BhIpaXXeHUEM Juisi nepBooOpaszHoit (10), Bwpaxenue (21)
MO>KHO TIIPEACTaBUTH B BUE:

Fx=xg)= F(x—xy —d) = sinll + 22501 _ g - X=X =d ¥ = o5y
N N
OTKyZa
S+x—xyg—l=s—x+xy+d-1. (23)

. d
W3 ypaBHenms (23) HaxommMm Xx° =X, +3. [lonyyeHHoe 3HauyeHHE

COOTBCTCTBYCT CCPCAUHC JIMHEHHOTO nepenajaa MnpoTsaKCHHOCTbIO d ¢ HavaioMm B
TOYKC X, H €ro 3Ha4YCHHUC HC 3aBHCHUT OT maciuraba BeiiBieTa s . CHGZ[OBaTeJ'ILHO,

OpU JOCTATOYHO OOJBIIMX MaclTabaXx — HOCHTENb BeliBieTa 2ys JOJDKEH

NepeKphIBaTh MHTEPBAN JJIMTEILHOCTH d TPOTSHKEHHOrO Iepenaia — KOOpAWHATa
9KCTPEMyMa BEHBIICT-IPEOOpPa30OBaHMsl COBMANAET C KOOPAMHATOM CEpeIHBI
MPOTSDKEHHOTO Tiepenana. Ecmm ke ycmoBue 2ys >d He BhmosHsAeTcs, To [BII

UMeeT HauboJIblliee 3HAYEeHHE B HCKOTOPOM JAuamna3oHe C LOCHTPOM B TOYKE

Xogerp = X0 +3 , KaK B Clly4ae HJealbHOIo Iepenasa.

Takum o6pa3zom, ocobenHocTr ['BII MO3BONSAIOT HCIONB30BaTh €ro IS
JIOKaJIM3alHY KaK UICaNbHBIX, TaK U MPOTSHKEHHBIX NIEPENagoB MHTEHCHBHOCTH.

Ha puc. 3 npexacrtaBieHo 11 WUTIOCTPALMHU OJUYEPKUBaHUE UACATBHOTO (a) U
npoTsbkeHHOro (0) mepenaaoB MHTEHCHUBHOCTH ¢ momompio ['BIT m pesymprar
nsykparsoro I'BIL.

Ilonyyenne koHTypHOro omnucaHusi. llpennoxeHo g IpOBEACHUS
MOP(OJIOTHUECKOW  KOHTYPHOH OOpabOTKH  MOJYTOHOBBIX  HM300paKEHUH U
NOJy4eHHUs] KOHTYPHOTO ONHUCAHUS OOBEKTOB HEPAPXUUECKOH  CTPYKTYPHI
WCTONB30BaTh MeTOAbl  mmomcka Ha ocHoBe [BIL. Jlms paspaboTku Merona
MOp(OIIOTHIECKO  OOpabOTKH  TONYTOHOBHIX  HM300pakeHHH  OOBEKTOB
nepapxu4eckol CTpyKTypbl B mpoctpaHctBe I'BII mpemmaraercss y4uThIBaThH
clieyroniee:

1. Jl1s ycTaHOBICHMS CXOJCTBA IIMKCENEH KOHTypa BEIMYMHY OTKIIHMKA
omeparopa I'BIT W(x,, x;) [10] ¢ y4eToM IOHCKPETHOTO XapakTepa H300pakeHUsI U
¢unbTpa ['BIT onpenenstor B BUE AUCKPETHOM CBEPTKU
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i=ys 1=Ys
W15 X20) = DUy Xa Wi s WXy 20g) = D ou(x %00 )V, -
i=—ys i=—ys
2. CBOHMCTBO HEMpPEPHIBHOCTH KOHTYpa: MPH HEOONBIINX — A0 3-X MHKCeNen
paspblBax Kaxkaas HocHeqymoomas Todka JOJDKHA JIeXaTb B Ipejesax
JETePMHHUPOBAHHOM, HAMpHMEp, €JMHUYHON OKPYKHOCTH IO OTHOLIEHHIO K
HallJICHHON TOYKE KOHTYpa.
3. TlockomnbKy ompeneneHne o0lIacTH KOHTypa HaXOJUTCSA C MCHOJIb30BaHHUEM
UTCPaTUBHBIX METOZOB, TO MpHU BHIOOpPE HAYAIBHOTO MPHOMIKEHHS X,

npeaiaracTes uCnoJb30BaTh 3HAUCHMS, TOJTYYCHHBIC HA MTPESABIAYIIEM IIare.

) %)

in i I

160 180 200 220 240 260 280 300 320 340 360 150 200 250 300 350 400
a 0
Puc. 3. [loguepkuBanue uaeaIbHOTO () K IPOTSHKEHHOTO (0) mepenazoB
HWHTEHCUBHOCTH: 1 — MoJeinb nepenana; 2 — nepenaj B npoctpancrse I'BII; 3 — pesynbrar
neykpatHoro I'BII nepenana

OTO MO3BOJIAET NOIYYHUTh IOCIEIOBATENBHOE OINUCAHUE KOHTypa IyTeM
MIPOCTPAHCTBEHHONH MOPQOJIOTHIECKOH 00padOTKH MCXOmHOTO M300pakeHms [11].
ITukcens wu300paXkeHHs, NPUHAUISKAIUN KOHTYPY M HMMEIOUIMH KOOPAMHATHI
(x10, X20) cUMTaETCS CXOAHBIM TI0 MOAYIIO omneparopa ['BII ¢ mukcenem (x;, x,), eciu

AW =W (x,,%,) = W (%19, X3)| S E

vre W (x1.53) = Wy, (.20 4, (31,32)°

W(x,0,%5) = \/ W, (X105 X20)° + W, (X10:%20)° » E — HekoTOpas KOHCTaHTa

(opor).
B astom ciiydae mopdosorudeckuit onepaTop CBSI3bIBAHUS TOUYEK KOHTypa X
JUTSL TIOJTYTOHOBBIX N300paKeHH UMEET BUI:

X, = (X =DWF(X;) = max(WF (X, —b)) &
&AWF(X,)<E); beB; X, € Dy,
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rae b - CMCIHICHUC, B — n-xoMmmoHeHTHas Macka, Df — obnacth OIIPEACIICHUA

u3o0paxenus F .

ITo monyueHHbIM omucaHusiM 00bekToB K Ha ocHOBaHMHM MoOZeNH Ipolecca
(dopmupoBaHUS 00pa3oB OOBEKTOB M HepapXH4eckod Moaenu (HOpMUPOBAHUS
00pa3oB ¢ Y4eTOM CEMaHTHYeCKOH 3HaUYMMOCTH (3), (4) pacCUUTBHIBAIOTCS BEKTOPHI

npusHakoB C’, COOTBETCTBYIOIHME Pa3HbIM 0ObekTaM. KoMOUHUpOBaHKE MOJIENei

TO3BOJISICT HNPOBOJAUTL KakK KJIaCCI/I(‘bI/IKaLII/I}O Ha OCHOBC BCKTOpa INPHU3HAKOB Cj,

MOJY4YeHHOTO B 3aBUCHMOCTH OT COOTHOIIEHHUS MEXAy NpH3HAKaMHU pPa3HOIO
YPOBHS HEpapXuH, TaK U HE3aBUCHMYIO KJIACCU(HKALUIO 110 BEKTOPY MPH3HAKOB Ha
KaXJOM YpPOBHE HepapXMM ¥ TNPHUHATHE HAa €€ OCHOBE OKOHYATEIHHOTO
KIIaCCU(HUKAIIMOHHOTO PEIICHHUS.

BoiBoabl. Hepapxuueckas Mojneinb (OPMUPOBaHHS O00pa3oB OOBEKTOB C
YYETOM CEMaHTHUYECKOI 3HAUMMOCTH YPOBHEH HPEICTABICHHS IO3BOJIKUT CO3/1aBaTh
ruOkre (HUCXOMSIIUE, BOCXOMAIINE, KOMOWHHPOBAHHBIE) MOJIENN 00pabOTKH
n3o0pakeHuid, W30ekaTh HEOOXOAMMOCTH MHOTOKPATHOTO  CONOCTaBJICHHS
MOJy4YeHHOH wH(popMauuu C OOJNBIIMM  YHCIIOM MOJENIeii B  Ipolecce
kinaccu(UKaUl OOBEKTOB, MOJYYHTh YHHBEPCAJIBHBINH MMOIXOA ISl PEHICHHUS
HIMPOKOTO Kpyra MPUKIIaTHBIX 3a/1ad.
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