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ANTOPUTM U MPOrPAMMA PACMO3HABAHUA KOHTYPOB U30BPAXEHUA
KAK NMOCJIEAOBATEJIBHOCTU OTPE3KOB LLU®POBbIX NMPAMbIX

Abstract: In the given work the algorithm of the recognition of the digital direct line segment in contours of the binary
images and the software implementation of the algorithm is considered. Utilization of this algorithm to process the
images will result to more natural and economical description in comparison with known ways of the description of the
images. The considered algorithm and the software implementation can be used also for the description of contours
when processing the half-tone and colour images.
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AHomauis: Y 0OaHili pobomi Hagodumbcsi aneopumm po3ni3HasaHHs1 8i0pi3Kie UUGPOBUX MPSAMUX Yy KOHMypax
biHapHUX 306paxeHb, a MmakoX fpospaMHa peanizauia ansopummy. BukopucmaHHs Ubo20 anzopummy Ons
06pobrieHHs1 306paxeHb npu3dsede 0o moz2o, WO onuc 3obpaxeHb 6yde 6inbw HamypanbHUM ma eKOHOMHUM
ropieHsiIHO 3 esidomMumu 3acobamu KoQyeaHHs 306pakeHb. 3arnporoHosaHi anzopumm | npoepamHa peariszauis
MOXymb 3acmocosygamuch Orisi KOOy8aHHSI KOHMYpIg npu 06pobieHHI Hari8MoHOBUX Ma KOJIbOPO8UX 306paxeHsb.
Knrouyoei crosa: 306paxxeHHs1, KOHMYyp, 8iOPI3KU yuUghpo8UX NMPSIMUX, ar2opumm, rnpoepama.

AHHOmauus: B daHHol pabome paccmampuearomcesi an2opumm pacrio3HagaHusi 0OmpesKoe YuposbiX MpsiMbIX 8
KoHmypax 6uHapHbIX u3obpaxeHul U fMpospaMMHasl peanudayusi ansopumma. Yicronb3o8aHue amozo anzopumma
npu obpabomke usobpaxeHuli npugedem k 6osiee eCMecmeeHHOMy U 3KOHOMHOMY 10 CPAaBHEHUIO C U38ECMHLIMU
cnocobamu onucaHuo u3zobpaxeHuli. PaccMmampugaembill anzopumm u npospamMMHasl peanu3ayus mo2ym 6bimb
ucrnosnb308aHbl makxe U Orist ONUCaHUsi KOHMYypos npu 06pabomke roslymoHO8bIX U U8EeMHbIX U306paxeHud.
Knroyeenle cnioea: uzobpaxeHue, KOHMYpP, OMPe3KU UUgPOBbIX NPSIMbIX, ar2opumm, npoepamMma.

1. BBegeHue

CTpYKTYPHBIN aHanm3 KOHTYpOB U300paXKeHWIn Kak NocrneaoBaTeibHOCTEN OTPE3KOB NPAMbIX U AYyT KPMBbIX
ABMNSIETCA OOHOM M3 OCHOBHbIX 3agadq npu obpaboTke M30OpakeHun C Lenbl MX WHTeprnpeTauun B
cMCTEMaX UCKYCCTBEHHOIO MHTENMEKTA.

B OonbwurHCTBE CcnyvyaeB W300paXxeHMe MOXHO paccMmaTpuMBaTb Kak 4YacTb MIIOCKOCTH,
pasfeneHHyto Ha 06racTu ¢ MNOCTOSIHHLIMU WU MEHSAOLMUMUCS MO HEKOTOPOMY 3aKOHY MapameTpamu,
Hanpumep, ONTUYECKOMN NITOTHOCTLIO, LIBETOM, TEKCTYPOK, onpeaensiowime oH 1 06beKTbl U306paxeHus.
HeoTbemnemMbiM CBOWCTBOM KaXdoOW M3 3TUX obracten siBNSieTCA ee rpaHuua, TO €CTb KOHTyp —
O[HOCBSAI3HAs MOCNefoBaTENIbHOCTb, COCTOSLIAs U3 OTPE3KOB MpsMbIX M Ayr KpuBbix. Mpu obpaboTke
pacTpoBOro M300paxeHuss OObIYHO BbIOENAKTCA KOHTYpbl 00bekToB. OAHaKo KOHTYpbl OOBEKTOB,
NnpeacTaBfeHHble B BUOE COBOKYMHOCTWM OTAEMbHbLIX, PaHWYHBLIX MUKCENOB Maro MpurogHbl Ans
OanbHelwern o6paboTkn, NOCKObKY HEJOCTAaTOYHO BhIPaXXatoT ero reoOMeTPUYECKY0 CYLLHOCTb.

PacnosHaBaHne KOHTYpPOB U300paXkeHuin B BUAE NOCNEAOBATENBHOCTM OTPE3KOB MPSMbIX MOXHO
cuMTaTb OOHOM U3 OCHOBHbLIX 3a4ad B npouecce o6paboTkm pacTpoBoro n3odbpaxeHus. PelieHne 3agayn
npeacTaBrneHns KOHTypa B BuAe nocnenoBaTenbHOCTM OTPE3KOB MPSAMbIX MO3BOMSET NOMyYnTb OnNucaHie
n3obpaxeHnss B KOMMAKTHOM BuAe, €CTECTBEHHOM [Ns YenoBEeYEeCKOro BOCMPUATMS, MHBapUaHTHOM
OTHOCUTENbHO adpuHHBLIX NpeobpasoBaHWiA, YOOOHOM, B 4acTHOCTW, AN 0OpaboTkm HempoceTamu.
OTpeskn NpsaMbIX ABMSIOTCA OCHOBHbIMW 3NieMeHTaMy KOHTypa. [lyra KpMBOM TakkKe 4acTo 3aMeHseTcsl
BMUCAHHOW B Hee JIOMaHOMW JNIMHWEN KaK B OCHOBHbIX MOJIOXEHMSIX MaTEMaTUYeCKOro aHanusa, Tak u B

©onbLIOM Konn4ecTee NpakTUn4eCcKnx np|/|n0>|<eH|/||7|.
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MN3BeCcTHble MeToabl M anropuTMbl, B 4acTHOCTM, MpedsfioXeHHble B pabote [1], mo3sonsaioT
Mony4nTb NPUBIIVKEHHOE PELLIEHME, YTO NPUEMIIEMO He AN BCEX MPUMOXKEHUIA.
B HacTosileit paboTe paccmaTpvBaeTcsi pacrno3HaBaHue KOHTypa GUHapHOTO U30BpaxeHust Kak

nocriefoBaTeNbHOCTM OTPE3KOB LIMPPOBLIX NPsIMbIX 683 noTepu MHdopMaL .

2. KoHTyp Kak nocnefoBaTeNbHOCTb OTPE3KOB LU(PPOBLIX NPAMbIX

B paHHOM pasgene paccMaTpuvBaeTCsl  CTPYKTYPHBLIM  aHanmM3  KOHTYPOB  M300paKeHuh  Kak
nocrneaoBaTenbHOCTU OTPE3KOB LMAPOBLIX MPSIMbIX, KOTOpble SBASKOTCA WUCXOAHBIMWU AaHHbIMW Ans
CerMeHTaLum KOHTypa Ha Ay LMdPOBbIX KPMBbLIX U OTPE3KM LMEPOBLIX NPSMBbIX.

OrpaHnumMmcs  paccMoTpeHMeM OMHapHbIX UM300pakeHun, OObeKTbl KOTOPbIX MOJSIHOCTBIO
onpenensaTcs OrpaHNYUBAOLLMMU UX KOHTYpaMu. [yrn LUMdpPOBbIX KPMBLIX, KAk U OTPE3KU LIMPOBbLIX
npsIMbIX, 0OpasylTcs Npu AUCKPeTU3auMnM U300paKeHUn, CoAepXalimMx KOHTYpbl, 06pasoBaHHble
oTpe3kamu NpsIMbIX U AyraMu KpuBbiIX.

XapakTepHble MNpU3HaKM OTPE3KOB MpsIMbIX M AYr KPMBbIX B nNpolecce npeobpasoBaHus
yTpaumBatoTcs. PaccmaTtpuBasi oUCKPETM30BaHHOE M300paXxeHne npy OOCTaTOYMHOM YBENUYEHWUW, 4acTo
TPpygHO OblBaeT y3HaTb OTAENbHbIE OTPE3KM MpsSIMbIX W OyrM KPUBbLIX B MOCHefoBaTeNlbHOCTU
BEPTMKamnbHbIX Y TOPU3OHTamNbHbIX OTPE3KOB. [lONOMHUTENbHbIE TPYAHOCTU BO3HUKAOT Npu obpaboTke m3-
3a TOro, YTO NIMHMU KOHTYPOB — MaTemaTuyeckue NuHUM 6e3 TOMWMHbI — OTOOpaxatTcs Ha 3KpaHe
MOHUTOpPA CBSA3HbIMU MOCNEA0BATENBHOCTAMM MUKCENOB, TO €CTb BU3yanbHbIMW FIMHUSIMW, UMEOLLMMM
TONLLUHY.

Y106bI MCKMOYNTL BO3HUKAIOLLNE W3-3a

aToro npob6nembl, Gygem  paccmaTtpuBaTb
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Puc. 1. KoHuTyp obbekTa n ero undposoi obbexTa - 9TO0 cBAsHas 3amKHyTas
SKBMBaneHT nocrneaoBaTenbHOCTb KOHMYPHbIX KP3KOB,

rPaHUYHbIX Mexay nukcenamm obbekTa n poHOM.

KoHTyp MoOXeT ObITb oOnMcaH Kak nocrnegoBaTenbHOCTb  LIENTOMMCNEHHbBIX  KOOPAMHAT — TOMeK,

OorpaHn4nBarOLLNX KOHTYPHbIE KP3KWU. Kak nokasaHo B [1], npencraBneHne ninockoCcTu |/|306pa>|<eH|/|;| KakK
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KNeToYHOro KoOMMnekca AaeT MHOro npeumyllects. B yactHocTu, rpaHuua obnact CTaHOBUTCS TOHKOW
KPVBOW C HYNeBOWN NnoLiabto.
Ha puc. 1 npuBegeHbl MpuMMep MCXOOHOrO KOHTypa o6bekTa, 06pa3oBaHHOrO Oyro KpUBOW U

OTPEe3KoOM MpsaAMOK, a Takke ero uUudpoBON IKBUBANEHT KakK MnocrnegoBaTeslbHOCTb — KPIKOB.

MpoHymMepoBaHbl TOYKM, NMPUHaAeXallue Kpakam pasHbiX HanpasneHuin. Kak u B pabotax [2,3], noa L -
anemMeHToM OGyaem NOoHMMaTb CBA3HYH NOCNeAoBaTeNbHOCTb KPAKOB OAHOrO M TOrO Xe HanpaBreHus,

BbIXOASLLYIO W3 HEKOTOPOW TOYKM M 3aKaHYMBAIOLLYIOCA KPIKOM TOr0 >Xe WM MneprneHauKynspHoro
HanpasneHusi. Ha puc. 1 npyBefeHo 04HO U3 BO3MOXHbIX pa3bueHuii KoHTypa Ha L -anemeHTsbl, KoTopble
obpasoBaHbl Kpakamu mexay Toudkamu: (0-2), (2-4), (4-6), (6-8), (8-9), (9-11), (11-13), (13-15), (15-17),
(17-19), (20-21), (21-23), (23-25), (25-27), (27-0). Kaxppiii L -anemeHT xapaktepuayetcs Takumu

napaMeTpamu: HarpaBfieHMEM OTHOCUTENbHO HavanbHOW ero Todkum (g (npuHato Q=0 — ans
HanpasneHus BBepx, 1 — Bnpaso, 2 — BHM3, 3 — BNeEBO); | — KONMNMYECTBOM KP3KOB HanpasneHns g (I =
1,2,...); HanpaBneHvem nocrneaHero Kpaka g OTHOCUTENbHO HanpasneHs J npeabiaywmnx Kpakos (0= —
1 — nocnegHui KpaK HampaBneH BNeBO OTHOCUTENbHO HanpasneHns (, +1 — enpaBo, 0 — coBnagjaet C
HanpaeneHvem Q). KonuyectBo kpakos | ycrnosHo Gyaem HasbiBaTh "gnuHon” L -anementa Ons L -
anemexTa (0-2) g=0, I=3, q=+1. Ana L -anemeHTa (27-0) g =3, I=1, (=0.

MeTog BbigeneHus oTpe3KoB LMGPOBbIX MPSAMbIX B KOHTYpPE WCMOMNb3yeT crneaytolee CBOMCTBO

nocnegosatenbHocT L -anemeHToB, obpasylolimx oTpesoK. Takas nocrefosatenbHoCTh Bkovaet L -

9MNeMeHTbl C OOMHaKOBbIMW 3HayveHusMuM (, (; UX ONWHbI NPUHUMAlOT 3HadeHus |, 1+1. MMpuyem
yepegoBaHue L -amemeHToB AnuH |, 41 onpeaensetcsa LenHoW Apo6blo, MOMyYaemon npu OeneHum

Leneix yucen N :AX:|X1 —X2| " m:Ay:|y1 - y2|, roe (Xl,yl), (xz,yz) — KOOpAMHATLI HayarnbHo

N KOHEYHOW ToYeK oTpes3ka: [/;Kl,Kz,..., K] unu

m

kit r ) kit kot k1+k2+k3+"'+?t.

Monoxum ana onpegeneHHocTy, 4To N> M. Kak cnegyet u3 cdopmynsl (1), | — uenasa 4actb oT genexHus
N Ha M — coOTBETCTBYET B OTPE3Ke LMPOBON NPSMON KONUYECTBY U3 | Noapaa MAayLWmnX KPIKoB OO4HOro
HanpaBneHvsi. BMecTe ¢ NpUMbIKaOLLMM NEPNeHAVKYNAPHBIM KPIKOM OHU 06pa3yloT L -anemeHT anuHbi |.

K, noppsa upywmx L -anementoB AnvHbl | v oguH L -anemeHT anubbl 1+1 (unn k; noapsap naywmx L -
3NEMEHTOB AnuHbl I+1 1 oauH L -anement anubl [) o6pasyiotT K -anemeHT "AnuHbI" K, (Mo aHanoruu ¢

"nnuHon” L -anemenTa). L -anemeHT, otnuyaromiics no anvHe Ha 1 ot noapan uaywmx L -enementos,

OyaemM HasbiBaTb U3MeHeHHbIM L -anemeHTOM paHHOro Kl-snemeHTa. AHamnornyHo, K, noapsaa
naywmx Kl-SJ'IeMeHTOB “OMvHBI" Ky M oauH Ki-anemeHT “anuHbl” K +1 (Mnn x, noapsan naywmx Kl-

3MeMeHTOB "OnuHbl" K;+1 1 oanH Kl -3MeMeHT “OnuHbl” K;) 06pasyloT Ky-anemeHT “anuHel” K, W Tak
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Aanee [0 UCYEPNaHUs YNEHOB LienHoi Apobu. K -anemeHT (Booblie K, ; -9NEMEHT), OTnMYaloLLmiics no
AnvHe Ha 1 oT noapsia uaywmx K -anementos (K,_; -anemeHT), 6ynem HasblBaTb U3MeHeHHbIM K -

anementom (K, -anementom) gaHHoro K,-anemeHTa (K| -anementa). Takum 06pasoM, Kaxaomy

LMdPOBOMY OTPE3KY MPSIMOW COOTBETCTBYET LienHasi Apobb, 3NEMEHTbl KOTOPON ONpPeaensitoT CTPYKTYPY
3TOro oTpeska.

B KOHType Ha puc. 1 MoryT ObITb BblAeNeHbI crieaytoLmne oTpeskn unudposbix npambelx: 0-3, 3-9, 9-
10, 10-17, 17-0.

3. BbipeneHue otpe3koB LMdpoBOM NPAMON B KOHTYype

Mpn obpaboTke KOHTYPOB U306paxeHui, B YaCTHOCTU, BUHApPHbLIX U3obpaxeHui, B NocneaoBaTenbHOCTH
KpakoB, 06pasytoLen KOHTYp, Heo6xoanMOo BbIAENUTb YacTy NocregoBaTeNbHOCTH, 0bpasyoLme OTPe3KM
npsMbIX. ATy 3agadvyy MOXHO paccMaTpvBaTtb Kak 3ajady onpeferieHvst 9feMeHToB LenHonm gpobu no
nocrnegoBaTenbHOCTU L-anemMeHTOB KOHTypa. [daHHasa 3agada siBNAeTcs obpaTHOW MO OTHOLIEHWIO K
3agadve oOnpedeneHus CTPYKTypbl OTpeska NPsSMOW MO MOoCneaoBaTeNbHOCTM YNEHOB LenHow apobwu,
nony4aemom kak OTHOLLEHWE pa3HOCTEN KOOpAMHAT Havana 1 KoHLa oTpeska.

MeToa BblAeneHns OTPe3KOB LUAPOBOM MPSIMON COCTOUT B MocrefoBaTernbHOM BbIMOMHEHUU
cneaylowmnx OencTsuii.

1. BblgeneHve nocnemosatenbHocTM L -aneMeHTOB B mocrienoBaTenbHOCTU KP3KoB. JTO

OencTBMe COOTBETCTBYET ONnpeaeneHunio Lenon yactn | uenHon apobu (1).

2. Bbigenenve nocneposatensHoct K, -anementoB npu t =1 B nocneposatensHoctn L -
aneMeHTOB, npuyeM oauH u3 L -anemenToB kaxgoro K -amemeHTa AOMKeH coaepxaTb Ha 1 Kpak
Gonblue vnu MeHblie OPYrMx. OTO AOEWCTBUE COOTBETCTBYET OMPEdEeneHuto K,-fro aneMeHTa LenHown
apobu (1). Mocne ero BbINONHEHNs1 3Ha4YeHue t gomkHO ObITh yBenuyeHo Ha 1.

3. BolgeneHve nocnegosatensHocTn K, -anemMeHTOB B nocnegosaTensHocTn K, -anemMeHToB,
npudem oguH n3 K, -anemeHTtoB kaxpaoro K, -anemeHTa [JOIDKEH coaepxaTb Ha oauH K,_, -onemeHT
Gonblue UNM MeHblue APYrux. JTO AefCTBME COOTBETCTBYET onpedesnieHnto K, -ro anemeHTta LenHom
Apobu (1). Mocne ero BbINONHEHUs 3HadyeHue t JomkHO GbITh yBenuyeHo Ha 1.

4. MyHKT 3 noBTOpsiETCS 4O TeX MNop, noka m3 naywmx noapsa K, -arieMeHTOB elle BO3MOXHO
obpaszoBatb K, -anemeHT.

5. OnpegensioT rpaHnYHble TOYKM Mexdy OByMs coceaHumu L -snemeHtamu, kotopbie He
BXOAST B OAMH W TOT ke K -aneMeHT. OTU TOUKN SBNSIOTCS KOHEUYHBIMU TOYKaMK OTPE3KOB LiNcpPOBbIX

NpsAMbIX, 0GPa3YIOLLMX KOHTYP.

PaCCMOTpI/IM anropuTtM BblOENEHNA OTPE3KOB MPAMbIX B MOCNeaoBaTENIbHOCTU L -anemenTOB

KOHTYypa.
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MycTsb {LS(/S, gs,qs)}; $=0.1..,S - nocnegoBaTenbHOCTb L-31eMeHTOB, 06pasyloLmx
KOHTYP; X, Vs— KOOpAMHaTbI Hayana s-ro L-anemeHTa; {Xj , yj}; j=s:;i=01..,1;1 <S - mHOxXecTBO
TOYEK M3NOoMa KOHTypa. TOYKM M3rioMa OnpeaensioT KOHEYHble TOYKM OTPE3KOB MPSIMbIX, KOTOPbIe
06pa3ytoT KOHTYp. HanTu ToUKM U3rioma — 3Ha4uuT, onpeneniTb OTPE3KU NPAMOiA, 06pasyroLLImMe KOHTYP.

Kaxabll paccmaTpuBaemblii OTpe3ok xapaktepuayetcs K, -aneMeHTOM, a Takke LernHoi

Apobbio [/; kl,Kz,...,K]. B HauanbHbIi MOMEHT pacrnosHaBaHWsS OTpe3ka MPSMOA  3IeMEeHThI
COOTBETCTBYIOLLEN LienHOi Apobu pasHbl 0. OTPE30K MOXHO CHUTATb PACcMO3HAHHBLIM, €CNM Pacno3HaHbl
napameTpbl K, -anemeHTa, BKItouast ero nopsigok t v 3HauyeHUss aNeMeHTOB COOTBETCTBYIOLLEN LIENHOM

apobn.

1. HavanbHble ycroBus.

3apaHbl nocnefoBaTenbHOCTH {LS (/s, gs,qs)} n{X,,ys-

Heobxoanmo HanTy koopauHaThl TOYEK U3NTIoMa {Xj Y }

Kop:= 0, Kip:= 0, Kpp:= 0,..., Ky := 0 — paboune 3HayeHnss anemeHToB LienHomn apobu.

Mp1MeM B Ka4ecTBe HauarnbHO TOYKM NepBOro oTpeska Touky S=0; | =0; t=0.

2. MpuHuMatoT nNepBbit L -anemeHT B NnocnefoBaTenbHOCTM HAaYanoM NepBoro oTpeska npsiMo.
HauvanbHas ero Touka X, ). . OnuHa I=ly ABnaeTca Takke 3Ha4eHnem NepBoro afemeHTa LenHon apobu.
S:=5+1; kypi=Kqpt+1.

3. BbinonHsaoT nposepky Ans cnepywowero L -snemeHta, oGpasyloT 1M OHM BMecTe C
npeabiayLumMmn Ky-anemeHT.

3.1. Ecnm ((gs == 9s-1) && (Os == 0s-1)&& (Is == |s.1)), To npopomkenne K -anemeHta Kop = Kop +1;
s = s + 1; u npogormkeHne otpeska npsimoit. Mepexon k n.3.

3.2. Ecnn ((9s# 9s1) || (As# 9s-)l (Jls — 1s-1[>1)), TO KOHeL oTpeska npsimon. Mepexon k n.5.

3.3. Ecnm ((9s== Gs+1) && (Gs== Gs+1)&& ((Is+1== lsia)|| (s — 1 == ls11))), TO 3aBepwenune K-
anemeHTa; t = t+1.

4. MNposepka NpoaoskeHusi/3aBeplueHns K, -anementa.

4.1. Ecnn (k;==0), To Kk ¢:= Kip; Kip 1= 0; Keapi= Keeaptl; Si=s +1; Havano K,,,-anemeHra.

Mepexoa k n.3.

4.2. Ecin ((k # 0)&&( ki== Kip)), TO Kr1p:= Kir1pt1; S = S+1; npoaormkeHne Kt+l-anemeHTa.
Mepexoa k n.3.

4.3. Ecrn ((k ¢ 0)&&(( ki +1== kyp)||( ke-1== Kyp))), TO t :=t +1; kOHeL, K., -anemeHTa.

Mepexoa k n.4.
4.4, Ecrn ((k#0)&&( |k — kip|>1)), TO KOHeL, OTpeska npsiMoi nepexona K n.5.
5. KoHey oTpeska.
Xj=Xs; ¥j= Vs Kip:= 0, Kpp:=0,..., Kp:=0; k1 := 0, ko := 0,..., ki := 0.
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Ecnmn (s < S), To s := s +1; nepexop K n. 2.
WMHave — koHel nocnenosatensHocT L -anemeHToB. KoHel, paboTsl anroputMa.
Mo cyTu, npeanaraemblii anropuTM HaXoAWT JNEMEHTbl LenHon Apobu u Ans Kaxkaoro

nonyyeHHoro K, -anemeHTa u npoBepsieT, SIBMsieTCS M LenHas Apobb BHOBb nocTpoeHHoro K| -

aneMeHTa noaxoasLlen K y>xe NnoCTPOEHHON.

4. NMporpaMmma BblgeneHusi oTpe3KoB LucpoBon Npsmon

Kak BugHO K13 onucaHus anroputMma, B HEeM COOEPXUTCA 3HaYUTEllbHOE KOJIMYECTBO YCIIOBHbIX

nepexonoBs, NPUMEHEHNE KOTOPLIX NMPOTUBOPEYUT peKOMEeHAAUMSAM CTPYKTYPHOrO NporpamMMmpoBaHns ns-
3a TpyAHOCTe, BO3HMKAIOLLMX Npu oTnaake nporpamm. Kpome Toro, konmyecTBo napamMeTpoB K, 3apaHee

onpenenvTs HEBO3MOXHO, NMOCKOMNbKY nepemeHHas { 3apaHee He orpaHuyeHa. OrpaHUunTb BENUUMHY t
— 3HaAuuUT 3apaHee orpaHMyYUTbL pasmepbl U3obpaxeHus. MNporpamMmmHasa peanusaumsi, 0cobeHHO oTnaaka
NpeanoXeHHOro anroputMa TpuBManbHbIMU CpPeACTBaMM MO YKa3aHHbIM MPUYMHAM  CYLLEeCTBEHHO
3aTpydHeHa. YMeHbLWUTb TPYAHOCTU pa3paboTkm M OTNafkM NPOrpaMMHON peanusaumyv MOXHO, ecnu
MCMonb30BaTh COBPEMEHHbIE CPEACTBA 00 bEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMUPOBaHNS.

MpennoxeHHbIn anropuTM peanu3oBaH B Buae nporpammbl LINESEGM, koTopas BXxoauT B
cocTaB NlabopaTOpHOro NpPorpamMmMHOro KoMmnsiekca no obpaboTke n3obpaxxeHun B cpeae Visual C++.

B kayecTtBe mcxogHon mHdopmauum nporpamma LINESEGM ucnonb3yeT nocnefoBaTenbHOCTU
L -anemeHTOB, MOCTPOEHHbLIE AN KaXA0ro M3 KOHTYpoB o6pabaTbiBaemMoro n3obpaxkeHus.

Pesynbtatom paboTbl nporpaMmbl SIBNAETCA MOCTPOEHHAA [ANA KaXAoro KOHTypa CBs3Hasd
nocrneaoBaTenbHOCTb OTPE3KOB LMAPOBLIX NPSMbIX, MPeAcTaBreHHas KOOpAMHaTaMyW KOHEYHbIX TOYeK

OTPE3KOB.

Kak BugHO u3 anroputma, onepauum noctpoenus K, -snemeHToB 13 K., -anemeHToB
oOMHaKoBbl ANs Bcex 3HadyeHui t. OTmeTuM, 4YTo HavanbHoe 3HadveHne t=0 u B npouecce paboThbl
anropMTMa yBenuuMBaeTcs Kaxabld pa3 Ha 1. CneumanbHbli knacc CKForLn BkniovyaeT meTtofpl,
COOTBETCTBYIOLUME Onepauusam anroputMa. B npouecce paboTbl nporpammbl, peanvaylowen anroputm
npu KaxkaoMm yeBenuueHun t Ha 1, co3gaeTcsl HOBbI OOBLEKT, coaepXaluin YHKUMUKM, BbIMOMNHSAOLIME
onepauuu anroputma ans Kaxgoro sHadenust t.

YunTbiBas, 4To Ha Hyneeom yposHe K, -anemeHTbl obpa3sytotcsi He U3 K -anemeHToB, a u3 L -

3MNEMEHTOB, ANA peanu3auuyM anroputMa Ha HYrNeBOM YPOBHE co3faHa creuuanbHas moaundukaums
knacca CKForLn — knacc Cmini.
MprHUKMN paboTbl NporpaMmbl 3akmo4aeTcs B TOM, YTO ANS KaXOOro 3HadeHusi t B nporpamme

peanusyeTcs 060bekT knacca CKForLn t-Toro ypoBHs, cogepxawmi yHKUMM, onpegensiolime

napamMeTpbl Kt -anemeHTa. McxogHbiMn napamMmeTpamMmu Kt -ANeMeHTa ABNAKTCA NapamMeTpbl YyXe

3aBepLUEHHOro Kt_l-anelvleHTa, napameTpbl KOTOPOro GbiNu onpeaeneHsl 06bekTom knacca CKForln t-1

— Oro YpOBHS.
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O6bekTbl knacca CKForln peanu3yroTca no Mepe BO3HUKHOBEHUA yCJ'IOBI/II7I, a WMEHHO:

HeobxoaumMocTu noctpoeHuss K -anemeHTa oyepedHOro YpOBHSl, — W HaKannueawTca B cneuunanbHoOM

AMHammnyeckoM maccmee. OGBLEKT HYNIEBOTO YPOBHS CO34aeTCs cpasy e B Havasie paboTbl NporpamMmei.
Peanusauna o6bekToB B AMHAMWYECKOM MaccvMBe MO Mepe yBenuueHus t Mo3BonsieT He

HaknaablBaTb OrpaHWYeHW Ha pasmepbl u3obpaxeHust. OrpaHuyeHUs Ha pasMep U3obpaxeHust

onpenenarnTCA TOJNbKO pecypCcaMin UCMOJ1b3yeMOoro KomnbkoTepa.

Mpn onuncaHun paboTbl nporpammbl GyAeT WUCNONb30BaHO MOHATWE 3a8epuweHHO20 Kt-
anemeHTa. Kaxabin 3aseplientbii K, -anement cogepxut K, K _ -anemeHTOB M oauMH M3MEHEHHbI
K, -anemeHt, kotopbin copepxut K,_,+1 K, _,-anemeHToB, B otrinume ot HesasepleHHoro K, -ane-

MeHTa, KOTOpbI He coAepXuT HesaeeplueHHoro K, -anemenTa.

Knacc CKForLn Bknto4aeT crneayrowme MmeTobl.

1. Metog DK(), (define K-element) — onpeaennte K -anemeHrt.

Onpepenutb K, -anemeHT — 3HauuT, onpefenutb konuyectso K, -anemeHToB, 06pasytoLimnx
AaHHbIn K, -anemeHT.

2. Metoz VK(), (verify K-element) — npoBepuTb MOEHTUYHOCTL paccmaTpusaemoro K -anemeHTa
¢ K-anemeHTOM TOro e ypoBHS, onpeaeneHHbIM npeasaputenbHo yHkLmen metoaa DK() .

3. Metog DE(), (define the end of K-element) — onpeaenuts 3aBeplieHne K -anemeHTa, To ecTb
npu onpepenennn K, -anemeHTa HailT ero uameHeHHbln K, _; -anemeHt. ®yHkums metoaa DE() ypoBHs
t—1 BbI3bIBaeTCA pyHKuMen metoga DK() ypoBHS t.

4. Meton VE(),(verify the end of K -element) — npoBepuTb WAEHTUYHOCTL 3aBEPLUEHMS

paccmatpuBaemoro K -anemeHTa uaMeHeHHbIM K -aneMeHTOM, onpefenieHHbIM npeaBapuTenbHO
dyHkumen metoga DE().

Knacc Cmini BknoYaeT Takue e MeTofbl, oTnuyatolmnecs ot metogos knacca CKForLn Tem, 4to
MeToAbl knacca Cmini paGoTatoT ¢ L -anemenTamu u onpegensiot nnu nposepsitot K, -aneMeHTl.
MeTtoabl knacca Cmini

MeToap! knacca Cmini UCMONb3YIOT B KauyecTBE WMCXOAHbIX AaHHbIX nocnemosaTtensHoctn L -

ONNIEMEeHTOB, MOCTPOEHHbIe AO5nA KaXaoro mn3 KOHTYpOB o6pa6aTb|BaeM0ro |/|3o6pa>|<eH|/|;|, Ha4ynHada C

Tekywiero Homepa L -anemeHTa B MOMEHT Bbi3oBa (pyHKLUM MeToAa.
MeTtoa DK()

®yHkuma metopa DK() knacca Cmini  cpaBHMBaeT napameTpbl Kaxgoro cregytowero L -
anemeHTa c napameTpaMu HavanobHoro L -anemeHTa Jo Tex nop, noka oHW coBnagatT. B cnyvae

HecoBnajeHnsi napameTtpoB dyHkunsi DK() npoBepsieT, 3aBepleH nn K -aneMeHT U 3akaHuuBaeT
paboTy. 3aBeplueHHbIM cunTaeTcsi K -aneMeHT, 3akaHuMBalOWMINCS U3MeHeHHbIM L -anemeHToM,

TakuMm, ANMHA KOTOporo otnuyaeTcst oT Apyrux L -anementoB K, -anemenTta Ha 1 (onepauws 3.1 ans

Hayana oTpeska—t=0).
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MeTtop VK()
dyHkuma metopa VK() npoBepsieT, coBMNaaaloT nv napaMmeTtpsl criegylolwmx ko L -anemenTos ¢

napameTpamn L -anementoB K, -anemeHTa, npeaBapuTensHo onpeaeneHHoro gyHkuver metoaa DK()

TOro e ypoBHA. B cnyvae coBnageHust napameTpoB Tekyuiero K, -anemeHTa ¢ npeaBapuTenbHO

onpefeneHHoiM yHKuma VK() dopmmpyeT npusHak npoaormkeHWss oTpeska W 3aBepluaeT paboty
(onepauus 3.1 ansa npofomkeHus otpeska —t > 0).

B npotmBHOM cnyyae cyHkumst VK() dopmmupyeT npusHak 3aBepLUEHUs OTpes3ka M 3aBepLuaeT
paborty.

MeTtop DE()

®yHkums metopa DE() cpaBHMBaeT napameTtpbl Tekyllero Kg-anemeHta ¢ napametpamu K-
aneMeHTa, npeaBapuTensHo onpeaeneHHoro dyHkumen DK(), 4Tobbl onpeaenuTb, SBNSETCH NN TEKYLLUIA

K, -anemeHT wn3meHeHHbIM. [lpu paBeHCTBE [Opyrvx napameTpoB konmyectBo L -amemeHToB ko

nameHeHHoro K, -anemeHTa cpaBHUTENbHO C K j-anemeHTOM, npenBapuTeNibHO OnpeaerieHHbIM
dyHkumen DK(), pomkHO oTnuyatbcs Ha 1 (onepauua 3.2, 3.3 gna onpefeneHus 3aBeplUeHus
HavanbHoro K, -anemeHTa oTpeska —t = 0 ). Pe3ynbtaT — napameTpbl M3meHeHHoro K j-anemeHTa

ncnonb3ytotca B metoge VE() knacca Cmini.
MeTtop VE()

®yHkuma metopga VE() cpaBHMBaeT napameTpbl Tekyuwlero K -anemeHta ¢ napameTpamu

npeaBapuTenbHO onpeaeneHHoro dyHkumeir DE() nameHenHoro K, -anemeHTa, 4To6bl OnpenenuTb,

coBnagatoT nn oHu (onepauua 3.2, 3.3 gns nNpogormkeHust otpeska — t > 0). Pesynbtar — npusHak
coBrageHvs unun HecosnageHns — ncnonbayetcs B metoae VK() knacca CKForLn.
MeTtoabl knacca CKForLn

MeTogbl MCNOMb3YKOT B Ka4ecTBE UCXOOHbIX AaHHbIX napameTpbl K-anemMeHTOB, MOCTPOEHHbIE

AN HU3LWETo YpoBHS. To ecTb, ANst onpefenenus napametpoB K, -anemeHTa nucnonb3ytotcs napameTpsbl

yxe noctpoeHHbix K,_; -anemeHToB.

MeTtoa DK()
dyHkuma meTtoga DK() ypoBHs t knacca CKForLn npu onpegeneHnn napameTpoB Ki-anemeHTa

Bbi3biBaeT QyHkuuio VK() ypoBHs t-1 knacca CKForLn, koTopas npoBepsieT, cregyetr In 3a yxe
onpepenenHbim K,_ -anementom K, _ -anemeHT ¢ Takumu xe napametpamu. Ecnu fa, BbI30B (yHKLWM
VK() nosTopsietcs. lNpu 3TOM NpOMCXOAMT MoAcYeT KOonmyecTBa MOBTOPEHUN, TO eCTb onpegensercs
napametp K.

B npotuBHom cnyyae dyHkumss DK() ypoBHA t BbidbiBaeT dyHkuuio DE() ypoBHa t-1 ans
onpepenexnsi nameHeHHoro K, _ -anemeHTa u 3akaHumBaeT paboTy. Mo OKOHYaHUM PaBoTbl YHKLUS
DK() ypoBHs1 t knacca CKForLn onpepensetr napameTpbl U dOpMUPYET NPU3HAKU 3aBEpPLUEHHOro UNn

He3aBepLLUEHHOro Kt -arnemeHTa (onepauus 4.1, 4.2 npu TEKYLLEM MaKCUMaIbHOM 3Ha4YeHun t).
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MeTtop VK()

OyHkuma metoga VK() ypoBHst t kmacca CKForLn npoBepsieT, coBnagaloT v napameTpbl

cnegylowmx K, K, -anementoB ¢ napametpamu K, -anemeHTa, npensapuTernbHO ornpeneneHHoro
cyHkumernt meToaa DK() Toro xe ypoBHsi. B cnyyae coBnageHusi napameTtpoB Tekyuiero K, -anemeHnta c

npenBapuTensHO onpeaeneHHbiM  dyHkumern DK() K, -anemeHtom Toro ke ypoBHs, dyHkums VK()

dopmMMpyeT NpU3HaK NPOAOIPKEHNS OTpe3Ka 1 3aBepLuaeT paborTy.

B npotuBHOM crniyyae dyHkumna VK() dopmupyeT npusHak 3aBeplueHusi oTpe3ka U 3aBepluaeT
paboty (onepauus 4.1,4.2 npu TekyLeM 3Ha4yeHuM t, MeHbLLEM MaKCUMarnbHOrO).

MeTtop DE()

K, -onemeHT®yHkumns meTopa DE()yposHsi t knacca CKForLn npu onpeferneHum napameTpoB
K, -anemeHTta cpaBHuBaeT napameTpbl Tekyuwero K, -anemeHta ¢ napametpamu K, -anementa,

npeaBapuTenbHO onpeaeneHHoro dyHkumen DK(), 4ToBbl onpegenutb, siBnsietcs nu Tekywmn K, -
3MeMeHT M3MeHeHHbIM. [py paBeHCTBE ApYrvX NapamMeTpoB MX 3Ha4YeHNs K., JOIKHbI OTnndaThes Ha 1. B
Cry4ae BbINOMHEHWs 3TOro ycroBusi dyHkuust DE() popmupyeT npusHak uameHeHHoro K, -anemeHta u

3aBepluaeT paboty (onepauua 4.3, 4.4 npu TekyLleM MakCMManbHOM 3Ha4YeHuu t).
MeToa VE()

®yHkumst mMeTopa VE() ypoBHsi t kmacca CKForLn cpaBHuBaeT napameTpbl Tekywero K, -

areMeHTa C napaMeTpamu npeABapuTensHO BblAeneHHoro dyHkuuel DE() usmerenHoro K, -anemenTa,

YTOOBbI onpegenntb, coBnaaarT JIM 3Ha4YEHNA X NapaMeTpoB.
B cnyyae coBnageHusa 3Ha4YeHun napamMeTpoB TeKyLllero Kt -3fleMeHTa C npeaBapuTesibHO

onpegerneHHeiM dyHkumern DK() Toro ke ypoBHs,, dyHkums VK() dopmupyeT npusHak COBMageHus
3Ha4YeHWI NapaMeTpoB U 3aBepliaeT paboTy (onepaums 4.3,4.4 npu TeKkylwem 3Ha4YeHuUu t, MeHbLLUEM
MaKCUMarnbHOro).

BpemeHHass guarpamma (puc. 2) unnoctpupyet paboty nporpammbl LINESEGM Ha npumepe
pacrno3HaBaHUsA OTpe3ka npsiMon. B HWXHENH 4acTu pucyHKa M3o0pakeHa 4acTb LUUGPOBON NUHUW,
coctoswass m3 L -anemeHTOB OgHMX M Tex e OCHOBHOrO M BCMOMOraTesflbHOro HampasrieHuin 1

pPa3fmMYHbIX OJNH.

92 ISSN 1028-9763. MaTemaTU4Hi MawmnHu i cuctemm, 2005, Ne 4



Ha ware 0 co3gaH ob6bekT knacca

[ | Cmini, koTopbIi onpegensdeTr napameTpbl
K, -anemenrTa.

Ha ware 10 3aBepLleHo

onpegeneHne napameTpoB Kg-anemeHTa u

co3gaetca obbekt 1 knacca  CKForln,

KOTOpbIN  UCMNOMb3yeT (PYyHKUMM paHee

cosfjaHHoro obbekta Ang onpeaeneHus

napameTtpoB Kj-anemeHta. Ha ware 19
3aBepLleHo onpejerieHMe napaMmeTpoB Kl-

arnemeHTa M cosgaetcsa obbekT 2 knacca

J_‘_,_u—'—;rr ._,_Fr. CKForLn, koTopblit MCNonb3yeT qYHKUMN
l—~l—1_'_

paHee CO34aHHbIX 00bekToB ans
onpepenexust napametpoB K, -anemeHta.
—N Ha ware 49 3aBepweHoO onpegeneHue
napametpoB K ,-anemeHTa u cosgaetcs

L obbekt 3 «knacca CKForLn, koTopbIN
ncrnonb3yetT YHKUUM paHee CO34aHHbIX

0OBEKTOB [AOJ1s1 OnpeferneHnss napameTpoB

Puc. 3. Mpumep paboTsl IPOrpamMMbl CTPYKTYPHOrO K;-anementa. Ha ware 79 BbinonHsetcs
aHanuaa KOHTypa — CerMeHTaLmsl KOHTYpa oTpeskamu
LMdPOBBIX MPSIMbIX ycrnosue 3aseplleHust oTpeska. [logpobHo
paboTa nporpamMmmeil onucaHa B
MPUNOXEHUM.

Ha yuyactke 0-6 gBa L -anemeHTa 06pasyioT He3aBeplLEHHbIN KO -anemeHT. OyeBuaHo, yto L -

aneMeHT 3-6 AnuHbl 3 3aBepLIaeT OTPE30K NPAMOIA, Tak kak L -aneMeHT 6-7 AnuHbl 1 He MOXeT BbIThb ero

npogomkeHnem. Takum o6pasom, L -anemeHT 6-7 aBnseTtca Hayanom oTpeska LndpoBoin NPsMOi.

Ha puc. 3 npeactasneH npymep pabotbl nporpaMmmbl. KOHTYp 6uHapHoro nsobpaxeHus urypHom
CTpenku pasgeneH keBagpaTtmkamy Ha OTpe3ku npsambix. Pesynbtat paboTbl nporpammbl  —
nocrneaoBaTenbHOCTb OTPE3KOB NPSIMbIX — OblNT UCMONb30BaH ANs BblAENEHUs Oyr LMdPOBbLIX KpUBbIX [4].
Bonblune KBagpaTUKM NOKa3bIiBaOT rpaHuLbl Oyr LMGPOBbLIX KPUBBIX.

Pabota nporpammbl MpoBepeHa Ha 3HauyuMTenbHOM konuuvectBe (6oree 2000) npumepoB U

UCNOMb3yeTcs NPU UCCNeAoBaHNN CTPYKTYPHOIO aHanuaa rofyToOHOBbIX M300paXkKeH!i.
5. PaboTa nporpaMmbl pacno3HaBaHUA OTPE3KOB NPAMbIX

PaccmoTtpum paboty nporpammbl LINESEGM Ha npumepe puc. 4. B HUxHen yactu pucyHka usobpaxeHa
yacTb UMPOBON NUHMK, cocTosAas M3 L -3neMeHTOB OHMX M TeX e OCHOBHOMO ¥ BCMOMOraTeribHoro

HanpaBneHWn 1 pasnuuHbiXx AnuH. Ha yyactke 0-6 gBa L -anemeHta o6pasyloT HesaBeplUeHHbIN Ko-

ISSN 1028-9763. MaTemaTu4Hi MawmHm i cuctemu, 2005, Ne 4 93



anemMeHT. OueBnaHo, YTo L -anemeHT 3-6 AnuHbI 3 3aBepLUaeT OTPE3oK NpsAMoN, Tak kak L -anemeHT 6-7

AnvHbl 1 He MoxeT BbiTb ero mpogoskeHuem. Takum obpasom, L -anemeHT 6-7 aBnsetcs Hadvanom
oTpeska LundpoBon NPsMON.

PaboTy nporpammbl Mo onpefeneHnto o4epenHoro oTpeska MnpsiMon HauvHaeT dyHkuma DK()
HYNeBOro ypoBHsl, koTopasi onpeaensieT 3aBepLueHHbln K -anemeHT 6-10, cocTosiwmit n3 L -anemeHTos
onvH 1,12, ko=2. 3T10T KO -9NIEMEHT SABNSETCA HavanbHbiM ans  Ki-anemeHta. [lporpamma

00pa3oBbiBaeT 0OBLEKT NEPBOro YPOBHSA U nepedaeT ynpasneHne dyHkuumn DK() aToro obbekta. PyHKLMSA

DK() ypoBHs 1 Bbi3biBaeT yHkumio VK() ypoBHsi 0. dyHkuma VK() cpaBHuBaeT napameTpsl L -anemeHtos

Ko-anemeHTa 6-10 ¢ nocnegywowmmmn L-aneMeHTamMu U NOATBEPXKOaeT Hanuyune I(O -anemenTa 10-14,
naeHtnuHoro K, -anementy 6-10. Mpopomkas paboty, dyHkums VK() obHapyxuBaeT, YTo crieayoLime

L -anemeHTbl He ob6pasyioT Takoro xe K -anemeHTa, 3aBepluiaeT pa6oTy U nepenaet ynpasreHue
dyHkuumn DK() ypoBHS 1. dyHkuma DK() ypoBHS 1 BbidbiBaeT dyHKUMo DE() ypoBHA 0. OTa nocneaHsis,

HaunHasa ¢ L -anemenTa 6-7, onpegensier Hanuune N3MEHEHHOro KO -anemeHTa 14-19, cocrtosiiero m3

L -anemenToB AnuH 1,1,1,2; ko=3, 3aBepluaeTt paboTy u nepeaaet ynpasneHue dyHkuum DK() yposHs 1.
OTa yHKuMA onpegensieT Hannuue 3aBeplleHHoro Ki-anemeHTa 6-19, cocTtoswero mM3 OByx KO—

anemeHTtoB 1,1,2, (k;=2) u ogHoro uameHeHHoro 1,1,1,2 (ko=3). lNporpamma obGpasoBbiBaeT 0O6BLEKT
BTOPOro YpoOBHS W nepepaeT ynpasneHne dyHkuun DK() atoro obbekta. ®dyHkuma DK() ypoBHA 2

BbI3biBaeT yHkuuio VK() ypoBHs 1, KoTOpasi, B CBOK oyepenpb, Bbi3biBaeT dyHkuuio VK() yposHs 0.

®yHkumst VK() cpaBHuBaeT napametpbl L -anementoB K, -anemeHta 6-10 ¢ nocnegywowwmmu L -
aneMeHTaMu 1 NoATBepXAaeT Hanuyve KO -anemeHTOB 19-23, 23-27, naeHTu4HbIX Ko-anemeHty 6-10, TO

€CTb CTOJIbKO e, CKoIbko Taknx K, -anemeHToB coaepxutcsi B Ki-anemenTe 6-19. lanee dyHkumsa VK()
ypoBHs O BO3BpaLlaeT ynpasneHwe C MNpU3HakoM NpoaosmkeHus otpeska dyHkumn VK() yposHsA 1.

®yHkumna VK() Bbi3biBaeT yHkumio VE() ypoBHA O, koTopasi onpepensieT Hanuyve usmeHeHHoro K-

anemeHTa 27-32, WOEHTUYHOrO KO -anemeHTy 14-19. Takum obGpasom, onpegeneH Kj-anemeHT 19-32,

noeHTNYHbIN K -anemeHTy 6-19. [anee dyHkumna VK() ypoBHsi 1 He onpegensieT odepeaHon Ki-anemeHT,

NOeHTUYHbIN K;-anemeHTy 6-19, n3-3a Toro, 4to dyHkumnsa VE() yposHs O He onpedensieT usMeHeHHbIn K-

3MNEMEHT, UOEHTUYHBLIN Ki-anemeHTy 6-19, HaunHasa ¢ L -anemenTa 40-41, n Bo3BpallaeT ynpasneHue

dyHkuum DK() ypoBHs 2. ®yHkuma DK() ypoBHS 2 Bbi3biBaeT ¢yHkumio DE() ypoBHs 1, KoTopas
onpenensieT Hanuyne mMaMeHeHHoro Ki;-anemeHta 32-49, coctosulero u3 KO -anemeHToB 32-36, 36-40,

40-44, 44-49. Nanee onpepensetcsa Ky-anemeHT 6-49, obpasyetca 0OBLEKT YpOBHS 3, onpepensieTcs

n3meHeHHbIn Ky-anemeHT 49-79. 3Tn aBa K,-anemeHTa o6pa3syioT Ks-anemeHTt 6-79. 3TMM nocTpoeHue

oTpeska 3aBepluaeTcsl, MOCKONbKy criepylowme L -anemeHTsbl 79-81 1 81-83 He o6pasyoT K, -anemeHT,

naeHtnuHbin K -anemeHnty 6-10, u dyHkumns VK() yposHst 0 He chopmupyeT Npu3HaK NPOAOIMKEHMUS
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oTpeska. B nocnegosatensHocTu L -anemeHTOB BbiaeneH oTpesok LU poBoii npamoit 6-79. Mporpamma

HauMHaeT onpeaeneHune crieayloLero otpeska, HaumHas ¢ L -anemenTa 80-82.

6. BeiBOAbI

1. lpeanoxeH HOBbIN anroputM BblAENEHUs OTPE3KOB MPSMOM B KOHTypax u3obpaxeHun w
HeTpuBManbHasa nNnporpamMHas peanu3auust anroputma, KoTopble NO3BOMAOT NOMYYUTb TOYHOE peLleHne
3aJayum pacrno3HaBaHus KOHTYPOB U300pakeHWI Kak nocrneaoBaTebHOCTEN OTPE3KOB NPAMBIX.

2. lNporpaMmmHas peanu3auusi anroputma BblAefieHUs OTPE3KOB MPSIMOM B KOHTypax M300pakeHwuin
BbINOMHEHA C NPUMEHEHUEM COBPEMEHHbIX CPeACTB OOBbEKTHO-OPUEHTUPOBAHHOIO MPOrpaMMUpPOBaHUS,
YTO NO3BOMWIMO HE HaKMaablBaTb SIBHbIX OrpaHU4YeHUn Ha pasmepbl obpabaTbiBaeMoro n3obpaxeHus npu
MakcuMarnbHOM UCNOSb30BaHUN PeCYpPCOB NPUMEHAEMOro KOMMNbIOTEPA.

3. Ha ocHoBe npennoxeHHOro anroputmMa M ero NporpamMHON peanusaumm Nofny4yeHo TeopeTnyeckoe
pelleHne 1 MpoBeAeHbl 3KCMEePMMEHTbI MO pacrno3HaBaHUKO Oyr UMEPOBLIX KPMBBIX U CErMeHTauum

KOHTYypa BMHapHbIX M306paXeHW Ha oTpe3ke LUGPOBLIX MPSMbIX U YT LUMPOBbIX KPUBbIX.

CMUCOK NUTEPATYPbI

1. Kovalevsky V.A. Applications of Digital Straight Segments to Economical Image Encoding, In Proceedings of the 7"
International Workshop, DGCI'97, Montpellier. — France, 1997. — December 3-5. — P. 51-62.

2. KanmbikoB B.I. CTpyKTypHbIi METOA OMWCaHWsi U pacno3HaBaHUsi OTPE3KOB LUMEPOBLIX MPSMbIX B KOHTypax
GuHapHbIX n3obpaxeHui // LUTyyHuia iHTenekt. — 2002. — Ne 4. — C. 450-457.

3. KanmbikoB B.I'., BuwHeBckuii B.B. AHann3 koHTYpoB 06bekToB B GUHApHbIX n3obpaxeHusax // MaTtemaTudeckue
MaLUWHbI U cucTeMbl. — 1997. — Ne 2. — C. 68 — 71.

4. KanmukoB B.I'. lyra uncdpoBoi KpMBOi — BU3HAYEHHs1 i 3acTocyBaHHsA // OBpobneHHa curHanis i 306paxeHb Ta
po3ni3HaBaHHA obpasis. lMpaui cbomoi BeceykpaiHCbKoT MixkHapoaHOT KoHgepeHLii. — Kuie. — 2004, — 11 — 15 XOBTEHb.
— C. 205-208.

ISSN 1028-9763. MaTemaTu4Hi MawmHm i cuctemu, 2005, Ne 4 95



