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YIOK 530.1

A.O. Kypba, II.I. FKypba
OPAKTAJIBHA CETMEHTAIIIA SOBPAJKEHD
OJA JOCJHIAKEHHA IIPUPOJHHUX OB’EKTIB
TA IIOBEPXOHb

AHomayia. B pamkax cmammi po3po6sieHo ma npo2pamMHoO peasnizosaHo me-
moo ¢pakmaneHoi cezmeHmayii 306paxeHb 3a 00NOMO20I0 2pYNyBAHHA Cee-
MeHmiB 3 NOOIOHOK JIOKA/bHOIO (PAKMAibHOW PO3MIpHICMIO ma B8i0o6pa-
JKeHHs X OKpeMuMm KOJ1bOpOM.

Knwoy4osi cnosa: ¢pakmansHi 06'ekmu, ppakmanbHa po3mMipHicMsb, NOKANbHA
ma 2106a/1bHa HPaKManbHa po3MipHicMb, PAKMarbHa cezmeHmayis.

Beryn

Bigomo, 110 GinBIIiCTE MPUPOAHUX CTPYKTYP, AKI CHOTOAHI IITUPO-
KO JOCJIiIKYIOThCSA 3a JOIMOMOTIOI0 KOMII'IOTePHUX HAYK MAIOTh CKJAIHY
dpakTagsbHy CTPYKTYypy. @PpaKkTaJlbHUU aHAJI3 TaKUX CTPYKTYP
BUKOPUCTOBYETHCSA IJIA MOJEJIOBAHHS, NOCJIMKEHHSA i MOACHEHHS BJIACTU-
BOCTeIl ITOBEPXOHDb i CTPYKTYP CKJIAAHUX O0’€KTiB y pPi3HMX o0JIacTAX Hay-
KM 1 TeXHIKH.

Jlo T1OBEepXOHb 1 CTPYKTYpP, IO IIPOABIAIOTL (paKTaabHI
BJIACTUBOCTi BiTHOCATL Pi3HOMAHITHI MeTaJjieBi MaTepiaju, NPUPOAHI pe-
CYpPCOYTBOPEHHsSA, TaKi AK Kpucraam, JaHAIagTHI IMOBepXHi, CTPYKTypuU
MeTaJdiB Ta iH. Y 3B’A3KY 3 IIUM AOIIJIBHUM € JOCHIMKEHHS X CTPYKTYP
()paKkTaJIbHUMU METOLaMU.

Ilo ¢dpakTaJdbHUX METOAIB MIOCJHiMKEeHHS NPUPOLHUX IIOBEPXOHb
MOJKHaA BimHecTH (PpaKTaJbHY CEeTrMeHTAaIlil0o 300paskeHHs, 3a AOIIOMOTOIO0
AKOl MOKHaA OI[IHUTHA 3HAUeHHA JOKaJbHOI (ppaKTalbHOI PO3MIPHOCTI
O0yab-sIKOI UacTUHU 300paKeHHs.

Mertoro 11iei poboTu € po3pobKa Ta peasisalid MeToay (ppaKTaabHOL
cerMeHTaIlili 300pakeHb [OJd JOCJHIMKeHHS MNOPUPOSHUX O00’€eKTiB Ta
IMIOKPUTTIB.

MarTepiaau Ta METOTUKYN TOCTiIKeHHS

Hna peasizarii Metonmy ¢paKTambHOI cerMeHTaIlili HeoOXimHO

BUPIIINTY HACTYITHI 3amaui:
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- obumcaoBaTH (hpaKTaJIbHy PO3MIipHICTH 300pasKeHb;

- obuucaBaTHU JIOKAJBbHI (hpaKTaabHI PO3SMipHOCTI 3 BUKOPHCTaH-
HAM “KOB3aru4oro BikHa”;

- mpoBOAUTHU (PPaKTaAJIbHY CerMeHTallilo 300pa’keHb, TI'PYyNyIOYHn
CerMeHTH 3 TIHOoAi0HOI (paKTaAIbHOIO PO3MiIpHICTIO 3a JOIOMOIOIO
BimoOpasKeHHs iX KOJHLOPOM.

@dpaKTasbHa PO3MIPHICTH - Ile KiJbKiCHaA XapaKTepuUCTHKa, II0
onucye ¢pparran. PparTarbHa PO3MiIPHICTH SIBJISAE CO00I0 Mipy pPO30OMBKM
00'€KTa Ha YACTHUHHU PO3Mipy I 3 MOJAJBIINM IiJpaxyHKOM YKCJa YaCTHH,
1[0 IOKPUBAIOTH JOCHimKyBaHuil 06 eKkT. lis obumciaeHHs (PpaKkTaaIbHOI
poaMipHOCTi 00 €KTiB, y poboTi OyJio peanizoBamo meron box-counting [1].
MeTton 3acTocoOBYEThCS A 300paskeHHA OyIb-gKOi CTPYKTypH Ha
miaontuHi. Ileit mMeTonm MO3BOJIsge BU3HAUNTH (hpaKTaJlbHY PO3MIipHIiCTh He
CTPOro CaMOIOLiOHMX 00 €KTiB.

IIpu dpakTanbHOMY aHAaJiI31l CTPYKTYpP 1 NOBEPXOHb PO3Pi3HAIOTH
riao0aJbHy Ta JOKAJbHI (ppaKTanbHi posMmiprocTi. ITig raobanpHOO (pak-
TaJIbHOIO PO3MiPHICTIO MalOTh Ha yBasdi Po3MipHiIiCTb BChOro 300paskeHHs, a
3a JIOKaJbHI (ppaKkTalbHI PO3MIpHOCTI NPUIMAIOTL PO3MIPHOCTI PisHMX
(parmenTiB 300pakeHHs. PpaKTaibHa PO3MIpHICTH KOMKHOIo (pparMeHTy
Oyme pisHOIO i BigpidHATMMETHCA BiJi PO3MIpHOCTI BCHOTO 300paKeHHS

(puc. 1).

TnobansHan pazmepHocTs

D=1.35

JNokaneHsle PA3MEDHOCTH

D, =198
D,=1.79
D, =1.89

D,=183

JobpaxenHa cTani, wo posbuto Ha 4 dparmeHTH

Pucynoxk 1 - I'mobansHa i JoKaJbHI (hpaKTaJabHI PO3MipHOCTI 300parkeHHSA

CunbHa 3ajJeKHIiCTh BeIWUYMHU (GPaAKTAIbHOI PO3MipHOCTI Bifn
(parmenTy 300pasKeHHS IEPeITKoKae 00 €KTWBHINM OIiHIII PO3MipHOCTI.
Hna BupimenHa Iiel nmpobjseMu HEOOXiHO pO3AIIUTHA 300paKeHHS Ha
MaJi pparMeHTH i B IIUX (pparMeHTax OI[iHIOBATH JIOKAJbHI (PpaKTabHIi
poamipHOcTi. KMo ¢gparmMeHTH 3HAXOAATHCA Ha 300pakeHHi (ppakrTasa,
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110 Mae OJHAKOBY PO3MipHICTBH, TO 1 3arajibHa OIliHKa PO3MiPHOCTI IO IMUX
dparmMenTax 3aJUMINTHCA HE3MiHHOIO.

Ilpu Bu3HaUeHHI JIOKAJBHOI PO3MiIpPHOCTI BUHHKAE NHUTAHHSA IIPO
po3mip (dparmeHTiB 300pakeHHs. B xomi mociaigxkeHb BHUABJIEHO, IO IIeld
po3Mip moOBHMHeH OyTu He Oijgbime, HIXK nependadyyBaHi posmipm
aHaJIi30BaHMX eJIeMEHTiB 300parkeHHs. AJie SAKIIO po3Mip ¢parmeHTa BuO-
patu OJM3LKUM PO3MIpPy AOCIiIKYBAHOIO €JeMeHTY, TO MOXKJMUBHI BHUIIA-
IIOK, IIPU AKOMY TiJIbKM YaCTWHA €JeMEeHTYy ONMHUTHCA B MeXKaX OIHOTO
dparmenTa, a iHIIA YaCTMHA ONMUHUTBLCA B MerKax iHIoro gparmenra. Ile
IIpU3BeJe 0 CIOTBOPEHHSA OI[IHKM PO3MiPHOCTi, OCKiJIBKM OKpiM (pak-
TAJBHOTO 300paKeHHs A0 o0JiacTi aHamidy moTpanuTh i (D)OH, PO3MiIPHICTH
saxoro inma. Tomy HeoOximHO BuOWMpaTu pos3Mipu (pparmMeHTiB ab0 BiKOH
CBiloMO MajauMu, OJUSBKMMU 1O PO3MipiB MiHiMa/JIbHUX eJIeMEeHTiB
OUYiKyBaHOTO (ppaKTaIbHOTO PUCYHKY.

SKIIo 300pakeHHs CKJIATAETHCSI 3 MEKiJIbKOX CKJAJTOBHX, YACTHHA
3 AKUX IpH MaciTabi OiabIIoMy AeSAKOro umcjia, CTa€ TOYKAMM, iHII K
YaCTUHU Ha IIbOMY MacmiTabi 3aJuIIalTbCad MHOXKWHAMH, TO IIPU
BU3HAUEHHI (paKTaJabHOI PO3MIPHOCTI BWHUKAIOTH TPYAHOIIiI. AKIIO
irHOopyBaTu MacmiTabu Opu OIiHIII TIo6aabHOI (PpaKTaJIbHOI PO3MipHOCTI
TaKkoro 300paskeHHs, TO obumciaeHa (hpaKTaibHA PO3MipHIiCTH MoO:Ke OyTHU
HEKOPEKTHOI0, CIIOTBOPEHOIO, OCKIiJbKM dYacTHMHa OiJSHOK 300paKeHH:
BUABUTHCA HEIIPOaHaJIi30BaHOIO.

Tomy if ¢z BU3HAUYEHHSA JOKaJbHUX poamMipHocTe
BUKOPUCTOBYETHCSA METOJ KOB3aIOUOIro BiKHA, SKUU IMOJISATae y BU3HAUEHHI
¢dpaxTasbHOI PO3SMIPHOCTI B MerKaxX BiKHa, PO3Mip AKOro MOKHa 3ajJlaBaTHU
IoBinbHO. BiKHO IOmiKceabHO mepeMilyeThes mo 300paskeHHIo. IIpu 1mbo-
MY Ha KOMXHOMY KpPOI[i o0UYHMCIIIOETHCA (hpaKTaJbHa PO3MipHIiCTH 300pa-
JKeHHsA, 10 IIOTPAINMJIO y KOoB3aioue BiKHO. Po3mip BiKHA 3aeXUTh Bij
MaciiTaby O 1 pospaxoByeThea i3 cmiBBigHomenmsa 26 +1. Ilicaa orpu-
MaHHSA JIOKAJIbHUX (ppPaKTaJbHUX PO3MipPHOCTEH HMPOBOAUTHCSA IMOOyIOBa iX
eMOipuyHoTro poamoainy HmosipHocTeit W(D)/ W max(D). IIpoBeneni
mocJimKeHHsa mokasanu [1, 2], 1o po3mMip KoB3alUoro BiKkHa IIOBMHEH 3a-
moBosbHATH Bupasdy 2" —1, mo Bigmosimae macmraéy & =1,3,7,15 i T.x.
Tomy aasa moOymoBu ()paKkTaJbHIUX PO3IOAiJIEHL 300paskeHb Y poOoTi 0yJio
obpano MmaciaTad & = 7 3 po3MipoM KoB3amouoro BikHa 15x15 mikceis.

Cermenraiiiss - 1e IIpoliec PO3MiJIeHHsS MHU(POBOro 300pasKeHHs Ha
IeKisbKka cermeHTiB. MeTa cermeHTarllii moJisirae y CIIPOIEeHHi i/a6o 3MiHi
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mpeAcTaBJIeHHA  300pasKeHHA  OJIAd  MOJIeTIIeHHA  HOoro  aHasriay.

CermeHTarirzo 300paskeHb B3a3BUYail BHKOPUCTOBYIOTH MJs BUMIJEHHS
00'exkTiB Ta Mexx (iimii, KpuBi, i T. #.) Ha 300pakeHHsX. B pesysabrari
cerMeHTaIlii KOKHOMY HiKceJio 300pakeHHS IIPU3HAYAETHCA TaKa MiTKa,
10 IIiKceJi 3 OJHAKOBMMM MIiTKaMM MAalOTh CIILJIbHI BidyaJbHI XapakKTepu-
CTUKU.

®dpaKTasibHa CerMeHTAallid 300pakeHHs — Ile IIPOoIec PO3aiJeHHS
nudpoBoro 300parkeHHs Ha CEerMeHTH, SIKi MaloTh OJHAKOBI abo OJIM3bKi
3HaYeHHA (PpaKTaJbHOI po3MipHOCTi. PpaKTalbHa CerMeHTAallisdl T03BOJIAE
BUOIINTA Ha 300pakeHHi 00’€¢KTH, IO MAalOTh OJZHAKOBI (ppaKTaibHi
BJiacTuBOCTi [3].

Hna dpaxranbHOI cermeHTaIlii 300pakeHb 0yJI0 3alIPOOHOBAHO Ta
peaiizoBaHO HACTYIHUU MeTO:

O0UHnCII0I0TLCA JIOKAJIbHI (hpaKTalbHI po3MipHOCTI 300pasKeHHSA 3
poO3MipoM KOB3alOUoro BiKHAa, IO BigmoBimae macirady o6 Bix 3 mo 19 i
T.4. (B 3aJe;KHOCTI BiJ posMipy 300pakeHHS, B CepeIHBOMY PO3Mip BiKHa
15x15 mikceiB).

dparmenTam 300paKeHHSA, I0 MAalOTh OJHAKOBI JIOKaJIbHIi
¢dpaKTasbHI PO3MiPHOCTI MPUCBOIOIOTH OMHAKOBUI KOJIIp.

MeTton ¢paxTambHOI cerMeHTAallii peajsiisoBaHO ABOMAa CIIOCO0AMI:
mepIiuii BUKOHYE CerMeHTAallilo 3eJleHUM TrpajieHToM, Ae ¢(paKTalbHa
posMipHicTh cermenTy 0 — Iie 3eJleHUH KOJip, a 2 — YOpPHWI; Ta APyrui
MEeTOJZl, AKUI BUKOPMHCTOBYE CIeKTp KoJbopiB RGB, moumHaiouum 3 uepBo-
Horo (255, 0, 0), axuit BignoBigae ppakTanbHiilt podamipHocTi piBHi# 0, Ta
dakinuyroun cunim (0, 0, 255), aAKuMA y CBOIO Uepry BiAmoBigae
po3MipHocTi piBHiZI 2. 3MiHY, BiANOBiZHO M0 CIEKTPY KOJBOPiB, MOKHA
mobauntu Ha puc. 2. Cmocid cermeHTarii 3ejleHUM TI'pPaJgi€HTOM MAae€ JKOP-
CTKHUH IIepexia MiXK rpajgaiiero xoabopy. I'pamailito 3eeHOro KoanLopy 0y-
JIo oOpaHO TOMY, IO JIIOJAChKE OKO MOJKe BiIpi3HUTU HaNOIJIBIIY KiJIbKicTh
BIZITIHKIB 3eJIeHOTO KOJBbOPY CepeJ yCix.

{0,0,255)
D=2

[o) (255,0,0)
D#0

/

{0,255,0}
D=15

Pucynok 2 - Koasoposuii ciektp RGB
IJId JOKAJbHUX (hpaKTaJbHUX PO3MipHOCTEN
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Ha puc.3 HaBemeHO HMOPiBHAHHS Pe3yJbTaTiB (ppaKTaJIbHOI cerme-

HTamii aas pisHmx cimocobiB BimoOpaskeHHs: puc. 3a — IMOYATKOBE 300pa-

JKeHHsA; puc. 30 — cerMeHTAallid 3eJIeHUM I'PaJi€eHTOM; pHC. 3B — CerMeHTa-

6) B)
Pucynox 3 - IlopiBHAHHS pe3yabTaTiB
IJIs Pi3HUX CIOCO0iB (ppaKkTaIbHOI cerMeHTaIril

PesyabTaTu mociigskeHb Ta iX OTJIAN
Hna pgocnimkeHHss Oyam oTpuMaHi (Qororpadii MiKpocTpyKTypu
IIOBEPXHEBOTO IIapy 3paskiB i3 cragi P6M5 3 migBumeHuM BMicTOM BYT-
nenoo (~2%) micasa KoMmIiIekcHOI Ximiko-Tepmiunoi o6po6km [1]. Ilporec
¢opMyBaHHS KOMIIO3HUTHOI CTPYKTYpPH INBUAKOpisanbHOi crani P6M5S 3

Pucynok 4 - Cranp P6M5. Ilpoiec popMyBaHHA KOMIO3UTHOL
CTPYKTYpPHU IIBUAKOPiKYyUoi crasi P6Mb5: a) 3HeByrienboBaHU MOBEPXHEe-
BUit map; 0) HaByrJemoBanHsa 30 XBUJIMH; B) HaBYIJIEI[IOBAHHA 1 TroguHAa;

T') HaBYIJIEI[IOBAHHA 2 TOAWHU - KiHIIeBa CTPYKTypa
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Ha puc. 4a HaBeieHO 3HEBYIJIEIIbOBAHUU IIOBEPXHEBUI MIap — dYac-

TUHKU KapOiiB mpakTWYHO BifcyTHi; Ha puc. 40 HaBemeHO 300pa’KeHHS
noBepxHi crami micas 30 XB. HaABYIVICIIIOBAHHA — IIO0ABA TJIOOYJISIPHUX
KapOifiB; Ha puc. 4B - HaByIJeIjoBaHHs 1 rox. — 30iJbIIeHHA KiJbKOCTi
Kap0OizmiB, sMiHK iX (popmMu; Ha puc. 4r - HaByIJIeIOBaHHsS 2 I'OJ. — 3MiHa
dopmu kapbigiB, YTBOpPEHHS KOJIOHiN aycTeHiT + xkapOin.

B xomi ¢pakTtaapHOro aHaJi3y BH3HauaJjacsa (paKTajJbHa
poamipaicTs MetomomM BOX COUNTING Ta mnposommiacsa (pakTailbHa
cermMeHTAaIlid 300paskKeHb, sIKA A€ UiTKe YSABJIEHHS IIPo (pparmMeHTH 300pa-
JKeHHA 3 OJHAKOBMMH (ppaxkTajdbHUMH BJiacTuBocTaAMu. IIlo6 wmartu
MOKJIMBiCTh PO3PisHATH (PpaKTaJbHy PO3MipHICTH CcermMeHTiB (ppaKkTaibHAa
CerMeHTAallid IIPOBOAMJIAacCA 3a [JOIOMOIOI CIEKTpy KoubopiB RGB
(puc. 5).

B) — r)
Pucynox 5 - Cranp P6M5. KoabopoBa hpakTaibHa ceTMEHTAIlid CTPYKTY-

pu mBHUAKOPiKyUol crani P6MbS y mporieci HaByraeImoBaHHA

Benuka KinbKicTh CerMeHTIB UepBOHOTO KOJBOPY Ha puc. da
CBiIUUTH TIPO Te, IO JOKaJbHI ()paKTaJabHI PO3SMipHOCTEHN Ha WX CEerMeH-
rax 0aus3bKi 10 0. ITosBa BemnKoi KiJIBKOCTI CerMeHTiB CHHBOTO KOJLOPY
Ha puc. 50 Ta pHC. ST CBIAYUTH TPO Te, IO JIOKAJbHI (ppaKTalbHi
posMipHOcTi Ha ImHMX cermeHTax Osu3bKi g0 2. IlepeBara BemmMKOi
KiJIBKOCTi CerMeHTiB 3e€JIEHOTO KOJIbOPY HA PHC. OT CBiAYUTH PO Te, IO
JIOKaJIbHI (hpaKTaIbHi PO3MipHOCTI HA ITUX cerMeHTax O0Ju3bKi mo 1.5.

Coocrepiratoun 3a mepeTBOPeHHAM (paKTaabHOI cerMeHTarlii 300-

pa’keHb KOMIIOBUTHOI CTPYKTYPHM CTaJi MOKHAa BiJCTEXKYyBaTHU CTPYKTYPHI
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neperBopeHusa. Ha puc. Ha ¢parmenTtiB 3 (GpaKkTaJbHOIO PO3MipHiCTIO
0smu3sko0 10 0 mocuTh 6araTo, a Ha puC. 5B Ta S Taki (pparMeHTH MaiKe
BificyTHi. 3 puc. 4 Ta 5 BUAHO, IO B IPOIlECi HABYIJIEIIIOBAHHS CTPYKTypa
cTae OLJIBII OSHOPiZHOIO.

BucHoBKHI

B pobGori pos3pobiaeHO Ta IIPOrPaMHO pPeaJi30oBaHO  METO[
dpaxTanpHOi cermenrallii 3o00pakeHb 3a JOIOMOIOI TI'PYIIYBaHHA
CerMeHTiB 3 TMOAIOHOI JIOKAJbHOIO (IpPaKTaJbHOIO PO3MIpHICTIO Ta
BijoOpasKeHHsA IiX OKpeMuUM KoJbopoMm. IIpm pos3pobiii gaHoro meromy
peasizoBaHO 00UYMCJIEHHA (PpaKTaJIbHOI PO3MipHOCTI 300pakeHb, oOYmC-
JIEHHS JIOKAJbHUX (PpaKTaJIbHUX PO3MIpHOCTE 3 BUKOPHCTAHHAM “KOB-
3aI0Y0T0 BiKHA”; mpoBeleHO (paKTaJbHy cerMeHTaIlilo 300pasKeHb, 3a JO-
IIOMOTOI0 fAKOI MOXKHa OI[IHUTM 3HAUYeHHA JOKaJbHOI (ppaKTaibHOL
po3MipHOCTL OYIL-sIKOI YaCTUHHN 300pasKeHHs.

Coocrepiraroun 3a mepeTBOPEeHHAM (DpaKTalbHOI cerMeHTaIlii 300-
pakeHb MOJKHAa BiJICTeXXKyBaTU CTPYKTYPHiI mepeTBopeHHs. PpakTasbHa
cerMeHTallisd JO03BOJISE BiflcTe’KyBaTU Ti CErMeHTH 300pasKeHHs, SKi BILIU-
BalOTh Ha IJI00aJbHY (PPaKTaAJIbHY PO3MipHICTH BChOT'O 300pasKeHHA.
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