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Poccus

B cratbe paccMmaTpuBaeTcs cermenTanust 0obekToB Ha N the article we have considered the analysis of the

M300paKeHUAX TPU MOMOIIH aHATN3a 3aBUCUMOCTH dependence of RGB components for segmentation of
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Pacno3naBanue o0pa3oB U rpauueckux U300pakeHUM C UCIOIb30BaHUEM
OBM onna u3 ¢QyHmameHTandbHBIX MpoOieM B NpuKiIagHONW Hayke. Crowt
OTMETHUTh Ka4E€CTBEHHO Pa0OTAIOIIUE aITOPUTMbI «BBICOKOTO YPOBHS», KOTOPHIE
npopabaThIBAIOT  B3aMMOCBSI3M  MEXKIY  OTICIBHBIMH  OOBEKTaMH  Ha
U300paKeHUH U OTHECEHHUU 3TUX OOBEKTOB K OMNPENCIIEHHOMY KIacCy WM
rpynmne knaccoB. OnHako Ta nHGOpMaImsi, ¢ KOTOPO UM MIPUXOIUTCS padOTaTh,
HE TIPEJICTABIACT IIEHHOCTH M HE COJEPKUT W3OBITOUHBIX JaHHBIX VIS €
kiaccudukaiuu. OcTpo CTOUT MpodsIemMa B BhIJICICHIN O0BEKTOB Ha pPaCTPOBOM
N300paKeHUH U UX KOHTYPOB JIJISl TIOCJIEIYIOMIETO X PacliO3HAHUS.

CylecTBYIOT MHOXECTBO METOJIOB MO HaX0XKJIEHUIO KOHTYPOB OOBEKTOB
Ha PacTPOBBIX M300paKEHUSIX, HO BCE ITU METOJIbI, KaK MPABIILHO, OCHOBAHBI
Ha Tepenaae SPKOCTH MEXKIY COCETHUMH MHUKCEIIMUA WA Ha MOWCKE MOIYJIS
rpaJiieHTa SIPKOCTU MO CBEPTKE pacTpoBoro mzodpaxenus (1). Ha pucynke 1
NpeJCTaBACH pacTp H300pakeHHs, rae MHoxecTBoM f[X,y] mpeacraBieHO
U300paxkeHue, a X,y KOOpJAUHATHl KaKI0M TOYKU 1O BEPTUKAIN U TOPU30HTAIIH.
B C# Takoii pacTp MOXHO NPEJICTaBUTh MPSIMOYTOIBHBIM MaccuBoM «Color [,]

rastr = new Color [X,y];», 3HaueHHs KOTOPOro MOXHO XpaHuth B BJ1 [7,8].
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iHau:mo KOOPJIMHAT H300paKeHHs

Haobpaenne f(x, y)

Pucynox 1 — [IpeacraBienue pacTpoBOro u300paxeHus

Yacto wucnons3yembiii omeparop CobOens 06asupyercs Ha CBEPTKE
n300pakeHuss PUIbTpaMu B BEPTHKAIHLHOM W TOPU30HTAIHHOM HAIPaBICHUSX

Gy u Gy 17151 MoMcKa MOAYJIS TPAJIUEHTa SIPKOCTH.

&1 -2 -1 g1 0 +1y
_é a _é U

Gy =50 0 0;xAuG =52 0 +2:xA, (1)
gtl +2 +1y g-1 0 +1p

rae A — UCXoIHOE N300paKkeHue;

Gy,Gx — 1Ba m300paXkeHus, TIe KaK1as TOUYKa COJICPKUT MPUOIMKCHHBIE
IPOU3BOJIHBIC TIO X U TI0 Y.

PesynbraTom npumeHenus omnepatopa Colenss K KaXIoW TOYke
U300paKEeHUsI ABISIETCS] TUOO BEKTOP IpajiieHTa APKOCTU B 3TOM TOYKE, JIMOO
ero Hopma. [lnsi monydeHus] pe3yJbTUPYIOIIETO H300pa)KeHUs HEO0OXOIMMO
IIPOBECTH MPOBEPKY MOJYJISA IpagucHTa APKOCTH (2) BOKPYT pe3ybTHPYIOICH

TOYKH TI0 IoporoBomy 3Hauenuio (3) [5].

.2 .2
- _ |a9AxY) & aIAKXY) 6 2
INA(X,y) | J % 5 % 1y g @)
1 INA(X Y) Et;
f =<
€¢m,n) %|NA(x,y)|>t, 3)

rae f(m,n) —3HaueHHE MUKCENS PEe3yJbTUPYIOIIETO N300paKEeHNUS,

t —moporoBoe 3Ha4CHHE, pa30UBarOIIEe PE3yIbTUPYIOIIEe N300paKeHHE Ha

¢GboH U KOHTYD.
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[Touck Momynsi rpaieHTa IPKOCTU C UCIOIb30BaHueM oneparopa Cobens
WU C HCMOJb30BAHUEM JIPYTUX MOAXOJOB TMO3BOJSET BBIACIUTH KIIOUEBOU
npu3HaK 00beKTa — ero KoHTyp. OHAKO CYIIECTBYIOT 3aJ]a4H, T/Ie HEOOX0UMO
BBIJICIUTh HE TOJBKO KOHTYp, HO U 00BeKT (pucyHok 2). JIus BblACICHHS

00BbEKTa UCTIOIB3YIOT MPOIIECC OMHAPU3ALIH.

a) BbIJICJICHUE 00beKTa OMHApHU3anuei 0) BBIJCIICHHE KOHTYPOB 00OBEKTA HA OCHOBE

IIOMCKa rpaarucHTa ApKOCTHU B TOUKE

Pucynoxk 2 — CpaBHeHre OMHApU3alUK U ONIPEIeTICHUE TPaueHTa IPKOCTH

[Iporecc OuHapu3aluu OCHOBAH Ha OOHAPYKEHUU TOCTUXKEHUS SPKOCTHOM
XapaKTepUCTHUKU OOBEKTa, IJie BRIOPAHHOM TOUYKE Ha3HA4YaeTCs OJWH M3 JIBYX

IBETOB 110 (hopmyie (4).

10, f(mn)£t;
f €m,n) :%’l ¢ ((m, n))>t, (4)
rne  f(m,nNn)— spkocTh THKCEAA HA  UCXOAHOM  HM300paKECHUH,
fmn)i |0,2¢- 1,
f(mn) — 3HayeHWE MHKCEIS  PE3YIbTUPYIOIMIETO  HM300pakeHHs,

f(mn)T [0],

t — nopor GuHapu3aLuUu.

CTOUT OTMETHTh, YTO B TEXHHYECKUX CHCTEMAaX, HCIIOIb3YIOIIHX
aIIUTUBHBIA MPHUHIIUMI [BETONEPEeaaur, (GYHKIUS SIPKOCTH IMOIydYaeTCs IMyTeM
YMHOYKCHHS [IBETOBBIX KOMIIOHEHTOB TpeX KaHanoB R(kpacHoro), G(3eneHoro),

B(cunero) Ha ¢ukcupoBaHHbie KodpdumnueHTsl. B padore [6] omuchBaroTCs
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NOTePH,  BO3HHUKAIONIME  IPH  HCIOJB30BAaHMM  (DYHKIUHA  SPKOCTH.
[TonTBepkieHWEe MJAaHHOMY BBIBOJAY MOXHO OOHAapyKUTh W B paboTax,
TIOCBSIICHHBIX ~ aHAJIW3y O3BOJIOIMOHHBIX TIPOIECCOB. Tak, Hampumep,
HIupdpman X. oTMeyaeT, YTO TE BHUJABI KMBOTHBIX, Y KOTOPBIX B PE3yJIbTaTe
SBOJIIOIIUM Pa3BHBAJIOCh I[BETOBOE 3PCHHUE, TNPUOOPETH W ONPEACICHHBIC
ounonmornueckne mnpeumymiectBa [9]. Takum  oOpasom, mepexoq  OT
pacro3HaBaHUsl YEepPHO-0€JI0ro WM C TpajalliisIMH CEpOro H300paKeHUsS K
I[BETHOMY OIIpaBJaH JIa)e IBOJIOIMCH, MMOCKOJBKY IIBETHOE M300paKeHHE, KaK
npaBuio, 6oJsiee HHOPMATHBHOE.

B pabote [6] ObLIO IIpEIIOKEHO MCIOIb30BaHUE 1IBETOBOrO pasnuuus (5),
KaK aJbTEPHATHBHOTO TIOJIXOJa K BBIICICHHIO KOHTYPOB OOBEKTOB Ha
n300paxeHun. [101X0/1 MO3BOIMII YBEIIMYUTh KA4eCTBO BBIACIIEMBIX KOHTYPOB
00wbexToB. Ha prucyHke 3 npecTaBiIeHO CpaBHEHHE METOJIOB, TJIe. a — HCXOJIHOE
n3o0pakenue (pparmeHT U3 cpeapl paspadotku Visua Studio), 6 — pesynbrar
UCIIOJIb30BAaHUSA I[BETOBOTO OTJIMYHSA, B — IIOMCK TPAIUCHTAa SPKOCTH C
onepaTopom Cobers.

®opmyna nBetoBoro paznuuusg no crangapty CIE2000 B mpoctpaHcTBe

LCH(L,C",h") umeer Bux [1,3]:

C L2 C 2 C L2 : .
DE,, = ?Lg+aing+aele g+RTACAH (5)
SN S o Si o Sc Sy
|
2 st - 5| e FISN [ =

“button1_Click(object sender, Events Smiiner_Clicifebjoct sonier, Evestf "] Clicigeijact samiar, Everif

a) 6) B)

Pucynok 3 — CpaBHEHHE pe3yIbTaTOB UCIOIB30BAHUSI (POPMYITBI IIBETOBOTO

OTJINYUS U SIPKOCTHOU XapaKTEPUCTUKU U300paKESHUSI
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[Ipu ymeHblIeHHH TTOPOroBoro ko3dduimeHTa B mporeHTax (tadmuma 1)
JUTSL IPKOCTHOM XapaKTePUCTUKH HE YJAeTCsS YCTPAaHUTh MOTEPH B BBIICICHUHU
KOHTYPOB TO SIPKOCTH (PUCYHOK 4) M MOSIBJISAIOTCSA JONOJHHUTEIBHBIC ITYMBI

(pucyHok 3B).

e =

PucyHnok 4 — @parmMeHT ¢ pa3pblBOM KOHTYpa

Tabnuia 1 — U3menenue moporoBoro koddduimenrta

[Topor 8% 50 35 25 21
f A(m,n)/ f @(m,n) 1,315 1,209 1,108 0,997
fa(m,n)/ f@(mn) — OTHOImICHHWE  KOJUYECTBA  IHKCEICH  KOHTypa

PE3YABTUPYIOLIETO HM300pa)KE€HUs, IMOJIYYEHHOTo 1o (GopMyse I[BETOBOTO
OTIINYUS, U U300pakeHUs, MOJyUYEHHOT0 B pe3ysibTaTe MPUMEHEHHUs orepaTopa
Cobens 17151 HaXOXKACHHS KOHTYpa.

HecMoTpst Ha yiydllleHHs OpU HMCHOJIB30BAaHUM (OPMYJIbl ILIBETOBOTO
OTJIMYMSI TPU BBIJCIICHUU KOHTYPOB Ha H300paXKCHHUH, IMO-TPEKHEMY OCTPO
CTOUT BONPOC BBHIOOpPA MOPOTOBOrO KO3(P(GUIMEHTA UM CBS3aHHbIE C HHUM
po0IeMBbl: HEBO3MOXKHOCTh TOYHO YCTAHOBUTH KOHTYPHI Ha BCEM M300paKeHUH

U pa3pbiB KOHTYPOB (PHCYHOK 5).

- Tar

Pucynox 5 — JlemoHcTpanus pa3pbeiBa KOHTYpa 0ObeKTa
Jlnst  pemieHuss Takoro pojaa mpoOiieM ObUT  pa3paboTaH  aIrOpUTM
(pucyHOk 6),  BKJIIOYAIOMIMM  JBYXOTAllHOC  CKAaHUPOBAHHE  I[BETHOIO

n3obpaxkenus. Ha mnepBoM »3Tame omnpenenstorcss KOHTYPhl OOBEKTOB IO

http://gj .kubagro.ru/2013/09/pdf/105.pdf
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dopmyne 1BeToBoro otiauuMs. Ha BTOpoM 3Tame ompenenstoTcsl LBETOBbIE
XapaKTePUCTHKU H300paKEHUsT BHYTPH KOHTypa OOBEKTa, OCYIIECTBISETCS
BbIJIEJICHHE 00BEKTA [0 COOTBETCTBYIOILLEMY LIBETY.

Kaxplii 00bEKT MOXKHO MPEICTaBUTh OJHUM IBETOM (TpaBa 3eJIEHOrO
nBeTa, HeOO cuHero...). Ho TpaBa He wuMeeT (QHUKCHPOBAHHOTO IBETa, B
3aBHCHUMOCTH OT OCBEUICHHUS], LIBET JINCTHEB BAPbUPYETCS, HO JUJIsl YEJIOBEKA ITOT
I[BET BCE PaBHO SIBISETCS 3e€NEeHbIM. Takol ()eHOMEH ICHUXOJOTH Ha3bIBAIOT
I[BETOBBIM IMOCTOSTHCTBOM WJIM KOHCTAaHTHOCTBIO BOCTIPUSITHS 1IBETA. SIBIIeHUE, B
COOTBETCTBUU C KOTOPBIM LIBET MPEIMETa OCTAETCs MOCTOSHHBIM, HECMOTPSl Ha
U3MEHEHHE CHEKTPAJIbHOIO COCTaBa MAaJalOLIEro Ha HEro CBETa, HAa3bIBAETCS
KOHCTAHTHOCTBIO BOCTIpUsATHSA nBeTa [9)].

MopenupoBanue  mogoOHoro  ¢geHoMeHa OyJeT  CIIOCOOCTBOBATH
YIYYIICHHIO TMpollecca pacno3HaBaHus OOBEKTa, TaK KaK CYIIECTBYIOIIHUE
METOJIbI M CIOCOOBI B KOJOPHUMETPUU (HAIPUMEp, HCIOJIb30BaHHE (POPMYI
I[BETOBOTO PA3JINYMs) HE MO3BOJIIOT BBIJACIUTH HEOOXOAUMBINA IBET U OOBEKT
coOoTBeTCTBEHHO. [Ipu HU3KOM moOpore pa3nuuuil yaaercs BbIACIUTh YacTU
[[BE€Ta, MPU BBICOKOM IIOPOTe 3aXBaThIBAIOTCS 0O0JAcTH, OTIMYAIOIIMECS OT
MCKOMOTO 1IBETA 3a MpeeaaMu 00beKTa.

B Xxozme HayuHBIX OKCIEPUMEHTOB IIPU HCHOJIb30BAaHWU JIMHEMHOU
nBeToBoii Momenmm RGB [2] Obiia  ycTaHOBIIEHA B3aMMOCBS3b  MEXKITY
U3MEHSAIOIMMCS I[BETOM OOBEKTa U HM3MEHEHUEM IIBETOBBIX KOMIIOHEHTOB
KPacHOTO, 3€JICHOTO M CHHETO IBETOB (Tabsuia 2).

B tabmure 2 npeacraBiensl 15 3amepoB koxku yenoBeka B RGB ¢ pazHbiMu
SPKOCTHBIMU ~ XapakTepuctukamu. llpu Kaxmom 3aMepe BBICUUTHIBAJIACH
CPeIHSSl COCTAaBJISIIONIAs B OKPECTHOCTH BBIOPAHHOW TOYKH IO KaKIOMY
kommnonenty RGB.

[TocTpoensl amarpaMMbl 3aBUCHMOCTEH MEXKIy KOMIIOHEHTaAMHU IIBETa

o0bekTa B muHelHOU Moaenu RGB (pucynku 7, 8).

http://gj .kubagro.ru/2013/09/pdf/105.pdf
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Hagano

Tabnuia 2 — 3aMephl 11BeTa KOKH YeJIOBEKa

HOBEIH (paiin

OOHapyxeHue KOHTYpPOB Ha
M300paKEHNH W COXPaHCHHWE B

TIepe6op mo X

ITepebop o y

( Brixon )

HCT

[Tepecexnu
KOHTYP

LBETY

00BEKTOB

C

[TonyyeHue 1BETOBOH XapaKTEPHCTHKU
B IIpefesax KOHTypa M OOHapyKeHue
00beKTa Ha UCXOIAHOM H300pa)KeHUH MO
HOCIIEYIOIIIM
BBIJICJICHHEM M 3aHECEHHEM B MAacCHB

€ro

Pucynok 6 — Anroputm BeieNieHUs 00BbEKTOB

Ne R G B SpxocTthb
1 218,8889 153,8889 99,55556 167,901
2 199,4444 123,4444 75,44444 152,0079
3 160,4444 88,66666 49,55556 121,8123
4 212,6667 128,6667 80,77778 162,2686
5 245,3333 194,6667 148,7778 190,6094
6 242,1111 186,4444 137,1111 187,9239
7 226,3333 163,5556 110,4444 175,1987
8 179,6667 107,6667 58,66667 137,9963
9 159,8889 91,77778 50,44444 122,9142
1

0 223,7778 159,7778 112,1111 173,7356
1

1 209,5556 133,5556 86,55556 161,8829
1

2 174,7778 101,2222 58,22222 134,8842
1

3 245,1111 210,7778 166,8889 193,3121
1

4 210,4444 147,1111 99,11111 164,1336
1

5 247,3333 210,3333 159,2222 195,2948
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0) nuarpamma 3aBHCHMOCTH MEXITY
komrnoHeHTaMu RGB cyObekTHBHO 00BbeKTa
OJTHOTO I[BETA

PucyHok 7 — JluarpamMmbl, MOCTPOEHHBIE IO SKCIIEPUMEHTATBHBIM JaHHBIM

a) AMarpaMma U3MEHEHHS [BeTa 00beKTa OT
APKOCTH

B cooTBeTcTBUU ¢ JAMHEHHOCTHIO Tepenaun 1Beta Mojenbio RGB 06wt

IPOBEJEH JIMHEWHBIM  PETPECCHOHHBIM  aHAIU3  3aBUCUMOCTEM  MEXKIY

XapaKTepUCTHUKaMK IBeTa. Vcmonb3oBanu GyHKIHIO JTHHEHHON perpeccun (6)
BBIYUCIISUIH JIOTIOJTHUTEIIbHBIE MapaMeTpsl (Tadauma 3-5) (cpemHeKBaapaTHIHOES
OTKJIOHEHUE, OTIPEJICIICHUE CTCTICHEH CBOJIbI, OIUOKY | T.1.) [4].

f (x,b) =b,+b,x;+b,X,+... +b, X,

(6)

Tabmua 3 — Pe3ynpTaThl perpecCHOHHOTO aHaIn3a

Koadad. a0 al a2 a3
3HavyeHne 6,351 0,6697 0,09291 0,01909
Cr.omm0. 3,724 0,0397 0,09663 0,08155
3Ha4YNM. 0,1133 2,039E-6 0,6408 0,8134

Tabnuua 4 — Pe3ynbTaThl perpeCCHOHHOTO aHaIn3a

Hcroununk CyM.kBajp. Cren.c CpenH.kBajp.
Perpecc. 8466 3 2822
OcraToyH. 9,504 11 0,864
Bes 8476 14
Tabnuia 5 — Pe3ynbTaThl perpeCCHOHHOTO aHan3a
MmuoxectB R | R*2 R"N2npus Cr.ommu0. F 3nauum
0,99944 0,99888 0,99857 0,92953 1,981E-7
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I'mnore3a 1: <PerpeccuoHHass Mojenb aJeKBaTHA 3KCHEPUMEHTAIBHBIM
JaHHbIM>

Onmpasice Ha  pe3yJbTaTbl  PErPECCMOHHOIO  aHajuu3a, IPOBEIECH
HKCIEPUMEHT MO BBIJCIECHUI0O O0BEKTOB 1O 1BeTy. CyIIecTBYIOT LBETa,
uMeroIre Oau3Kui Ko3(DPUIIMEHT KOppeasuud MEXIy KpPacHBIM, 3€J€HBbIM U
CUHUM.

[Ipumep peanu3anui BbIACIHUA C aHAIM30M 3aBUCUMOCTH, MPEICTaBIEH
Ha PHUCYHKE 8, KOTOpbI JaeT NpEeACTaBI€HHE O TOM, YTO aOCOJIOTHOTO U
TOYHOTO BBIJICJIEHUSI JOOUTHCS HE YJaloCh, IIyM W HHU3KOE KadyecTBO
U300pKEHHSI BHOCAT 3HAUYMUTENIbHbIE OMIMOKM B CaM MPOILECC BbIJCICHHUS.

OI[HaKO ITOBBICHJIOCH KaA4C€CTBO BBIJACICHU 0OBEKTOB.

Pucynok 8 — [Ipumep paGoThl anropuT™Ma Ha H300paKEHUU C IITyMOM

BoiBoa. Vcnonb3oBaHWe perpecCMOHHOTO aHalv3a IMO3BOJISET JOOUTHCA
Jy4Iller0 KayecTBa BBIJCICHUS OOBEKTOB Ha PACTPOBBIX HU300paKEHUSX, TIE
KOA(DPHUITMEHT KOPPENSIIIUN MEXTy KPAaCHBIM, 3€JICHBIM U CHHUM KOMITOHEHTOM
[[BETa BBIJCISIEMbIX OOBEKTOB pa3IMYCH. YCTpaHEHHE HeJOoCTaTKa OJM30CTH
Kod(ppureHTa KOppesaiui BO3MOXKHO MPU MOMOIIY BBOJA JOMOJHUTEIBHBIX

IIPaBUJI B3aUMOJICCTBUS LIBETOBBIX XapaKTEPUCTHUK IPYT MEKIY APYTOM.
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