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W. H. Mnadkas — maructpaHT kadeapbl 3NEKTPOHHBIX N TENEBU3NOHHBIX CUCTEM
0. C. Acmpamoe (kaHf. TEXH. HayK, NPod).) — HaY4HbIN PYKOBOAMUTENb

METOA OBHAPYXXEHUA NECHbIX MNOXAPOB,
OCHOBAHHbIW HA LLBETOBbIX 1 AUHAMWUYECKUX NPU3HAKAX

[leTekT1poBaHue AbIMa W OrHs MO BUAEOM30BpaXeHNto UMEET psia NMPEUMYLLECTB MO CPABHEHWHO C Tpa-
LVLMOHHBIMK MeToaamu. B nocneaHee Bpems,, Koraa kamepbl pe3ko MOAELIEBENN 1 MOMyYWIMN WNPOKOE pac-
npocTpaHeHue, aTa npobrema crana ocobeHHO akTyanbHoil. B paboTe npuBedeHO onucaHue anroputma,
nossonsitoLiero apheKTUBHO ONpeaensiTb 0611acTh NECHbIX NOXapPOB Ha BULEOM30BPaXKeEHUN.

B HacTosiliee Bpemsi Hanbonee pacnpocTpaHeHHbIMI METoAaMu OBHAPYXEHWUS 3afbIMIIEHUS! U OTHS
SBNSOTCS Npobbl YacTuL BO3ayXa, M3MEPEHUE BHELLHEH TemMnepaTypbl 1 Npo3padyHocTi cpedbl. OAHAKO OHM
BCE TPebYIOT COOTBETCTBYHOLMX AATYMKOB U NPUGOPOB B HEMOCPEACTBEHHOM BNIM30CTM OT UCTOYHWKA BO3roO-
paHusi, YTO 3aTpyaHsieT paboTy Ha OTKPLITOM MpOCTpaHCTBe. [leTEeKTUpOBaHKWe ovara BO3ropaHust No BUAEO-
N306paXeHNio UMEET psia MPENUMYLLECTB: BO3MOXHOCTb OOHAPY)XEHNS bIMa W OTHS Aake Ha OTKPbITbIX Mpo-
CTPaHCTBaX, rae 0bblyHble METOAbl XMMUYECKOro aHann3a GecnonesHbl; 06HapyXeHWe OrHS MPOMCXOAMUT B
MOMEHT €r0 BO3HWUKHOBEHMSI; BUAEON300paxeHNe NO3BONISIET TOYHO OMPEAENNTL MECTOPACTIONOXEHe ovara
BO3ropaHusi. ANropuT™ oBHapYXeHWs nnamMeHu U/unm AbiMa OCHOBAH Ha UCMONb30BaHNM MHAOPMALMK O LiBe-
Te U [ABMKEeHUM 0BbEKTOB B Kazpe.

LiBeTOBbIE XapakTEePUCTUKN
Onupasck Ha npeablaywme Tpyasl B 0bnactit obHapyKeHusi OrHsi, CneayeT OTMETUTb, YTO FMaBHOM Xa-
PaKTEPUCTUKON OrHs sBnsieTcs upeT. OQHUM M3 OCHOBHbIX TPebOoBaHWA METPONOMK LiBETA SBNSETCS O4HO-
3HAYHOCTb ¥ BOCMPOM3BOANMOCTb PE3YNbTATOB M3MEPEHMI. 104 0AHO3HAYHOCTLI0 NOHUMAETCs CMOCOBHOCTbL
O[HOro M TOro Xe Mpu3HaKa Bcerga gaBaTb OOMHAKOBble 3HAYEHMs, a Nogd BOCNPOU3BOAMMOCTLIO — COMocTa-
BMMOCTb MNOJSYYEHHbIX pe3ynbTaToB U3MepeHns. [N yaoBNeTBOPeHUs 3TUX YCnoBMM Heobxoaumo, YTob 13-
MepeHNs NPOBOAMMNCL B OAHMX W TeX Xe YCNOBMSX MPUHATLIX 3@ HOpMy. COBOKYMHOCTb HOPMUPOBAHHbIX
YCIOBUI M3MEPEHWI LiBETA COCTABASET KONOPUMETPUYECKYIO CUCTEMY, OCHOBAHHYIO Ha 3akoHax [paccMeHa
[1].
[Ins uccnenoBaHus LIBETOBbIX XapaKTEPUCTUK MCMONb3YEM HECKOMbKO TECTOBbLIX M300paXeHnin OrHs 1
AbIMa, NpefCcTaBNEeHHbIX B KONOPUMETPUYECKUX cuctemax RGE, YCrCh u YIQ. B cuctemax YCrCh u YIQ

COAEPXMTCS MHAOPMALMA He TONbKO LiBeTe Ch,Cr n I, @, HO M OTAENbHO 0 ApkocTv 06bekTa Y. Mpu chemke

B TEMHOE BPEMS CYTOK KOMMOHEHTbI LiBeTa paBHbI HYMIO, YTO NO3BONSAT UCCNegoBaTb MHGOPMALMIO TOSbKO O
SIPKOCTHOW COCTaBISIOLLEN.

B COOTBETCTBUM C OTCEYEHMAMM MO noporam apkocTu (1) 1 (2), Ana Kaxaoro n3obpaxeHus cosgaetcs
Macka MEeCTOMOIOKEHNS OTHA (Macka OrHsl), aMeMeHTbl KOTOPOi paBHbl 1, €CNM COOTBETCTBYHOLLUMIA MUKCENb
n3obpaxeHns UMeeT 3aaHHbIN UBET, 1 paBHbl 0 Ans oHoBbIX Mukcenen (puc. 1, 6) [2].

fr = 190; f. = 100; f; < 140, (1)

0.25 < fG/(fR +1) =065, 0.05 = fﬁ/(fR +1) =045, 0.20 = fﬁ/[fg +1) = 0.60, (2

roe fr.z.5 — APKOCTY KaHanoB R (kpacHoro), G (3eneHoro) n B (CuHero) LiBETOB.
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Puc. 1.
a) bexoarble RGEB, Y CrCh n YIQ nsobpaxenns; 6) cosnaHHble Mackv

Co3aaHHble Macky MO3BONSIOT aKLEHTUPOBATL BHUMAHKE TOMbKO Ha 30HbI OYara BO3ropaHus — obna-
CTU UHTepeca. MMcTorpaMmbl, NOMNy4YEHHbIE NYTEM PA3NOXEHUS HA LiBETOBbIE COCTaBNsOWyMe 0bnacTen uHTe-
peca (puc. 2) HarnsgHO NoKasbiBato, YTO Noporu (1) u (2) BCTaBMNEHHbIE NPK CO3AaHMM MACKM, SBRAKOTCA Npa-
BMIMbHbBIMM 1 COOTBETCTBYIOT TPEOOBAHMAM.

1 100
80
60

40

20

. ' i -
50 100 150 200 250 50 100 150 200 250 50 100 150 200 250

6) S -) . S 2) ¥
6000
14
CSOOU
n
o 4000
n
3000
K
€ 2000

n
e 1000

50 100 150 200 250 O 02 04 06 08 1 02 04 06 08 1
APKOCTL ApPKOCTL APKOCTb

Puc. 2. Tuctorpammbl, NOMyYeHHbIE NMPX pasnoXeHun n3obpaxeHui
a)na R, G 1 B cocraenswoupme cuctemsl RGE | 6) va ¥ coctasnsiowye cuctemsl ¥ CHCY,

x10*

g)Ha ¥ cocraensiowme cucremsl ¥ 1.

OunHamnyeckne xapaKkTepucTuku

OpHoro npusHaka, KakoBbiM SIBNSIETCS LIBET, HEAOCTATOYHO ANS KOPPEKTHOM MAEHTUMKALMM OTHS U
TeM Goree AbiMa Ha M300paxeHnsx. Psa cxoaHblx 0bnacTeil MOryT nonacTb B Macky OTHsi, X NO3TOMY AOMNON-
HUTENbHbIA aHanM3 HeobXoauM, ANs YTOYHEHWs pesyrbTaTta. B OononHeHWe LBETOBOMY aHanM3y MOXHO
NPUMEHUTb AUHAMUYECKIE NPU3HAKN. B KauecTBe Takux NPKU3HAKOB MOXHO UCMOMb30BaTh M3MEHEHUS (DOPMbI
nramMeHu, ero nepeMeLLieHne 1 MepuaHne. B npomexyTke Mexay ABYMS NOCNeAoBaTeNbHbIMI kagpamu (puc.
3) dhopma nnameHu MOXeT MEHSITbCS BECbMa CYLIECTBEHHO, MPUCYTCTBYSI B KOHKPETHOM MMKCENE TONbKO
onpeaeneHHoe Bpems. MoaTomy [Ansi KOPPEKTHOrO AETEKTUPOBAHMS OrHsi/AbiMa HEOBXOAMMO UCNONb30BaTh
MPKU3HaKN, OCHOBaHHbIE HA AMHAMUYECKUX U3MEHEHUSIX CLieHbl D (x,¥) B COYETaHUM C NpU3HaKamu, onpeae-

NAOWMMI LUBET NnameHu/abiMa. [JuHaMmmyeckne xapakTepucTuki onpeaenstoTcs npy noMOoLy yCpeaHeHus no
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kagpamu (puc. 3, 8) [3]:
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roe J — dyHKums, KoTopas Anst AaHHbIX 3HaveHun (R, G, B) BO3BpaLLaeT 3HayeHue, paBHoe (R + G + B) /3.

D(x,y) =




HamGonbluve 3HayeHus BennymHa D (x,v) NpuHMMaeT Ans NUKCeneil, COOTBETCTBYIOLLMX 0TOneckam

OrHs/AbIMa, a fBuxeHne 06beKTOB 0ObIYHO XapakTepu3yeTcs MeLIeHHbIMU BPEMEHHBIMA UMEHEHWUSAMM WH-
TEHCUBHOCTHU (puC. 3, 2).
VIHTEHCUBHOCTb MUKCENS MOXET MEHATLCA TakxKe BCMEACTBUE ABMKEHUS 06beKTOB. [03TOMY TOYHO Ta-
Kasi e pasHoCTb N (x, ¥) BblunCnseTcs Ans (OOHOBbIX NUKCENeN:
Ex,}',fo!or':x,}'}=[!l D [x,}rj
M
W BbluMTaeTcs U3 D (x,¥) Ans yctpaHeHus achdekToB aBukeHns (puc. 3, 9):
ﬂExr }F:] =D [:_'}c,}?':'] - N(_’I,}Fj,
roe M — 3T0 KONMYECTBO NUKCenem n3obpaxeHus, SBNSOLLNXCS (POHOM.
Bce nonyyeHHble pe3ynbTaThl CBEAEHb! B TabnMLy.

N(x,y) =

Puc. 3.
a) nocnegoBaTeNbHOCTb KaapoB Nec ¢ AbIMOM; 6) nec Be3 gbima;
8) pasHOCTb MHTEHCUBHOCTEN OAHOTO U TOTO e MUKCENs MeXAy ABYMS NocnefoBaTenbHbIMI Kagpamu;
2) cospaHHas mMacka; 0) yctpaHeHue atheKToB ABMxKeHNUS (oHa

Tabnuua
CpefiHve 3HaueHus
M30bpaxeHus OroHb_1 OroHb_2 OroHb_3 Jbiv_1 Obim_2 Jbiv_3 Obim_4

R 10 25 72 80 52 75 50

T e I 15 17 71 77 45 68 55

OrHA 1 B 3 10 24 65 30 40 50
AbiMa YCblr | ¥ 86 114 100 112 100 100 109
¥Yig ¥ 0.07 0.04 0.125 0.1 0.06 0.1 0.13

R 253 252 252 153 245 178 200

Jeec | RGE TG o4 220 179 165 240 190 220
[ibIMOM B 5 80 40 180 200 204 240
YCblr | ¥ 86 109 110 135 158 143 148
yig ¥ 0.33 04 04 017 0.29 0.24 0.25

3aknoyeHne

B paboTe ucnonb3oBanuch BUOEOU30BpaKeHNs neca, CoAepallme OroHb M AbiM. B Tabnuue npep-
CTaBNeHbl pe3ynbTaThl, NONyYeHHble NyTeM onpeaeneHns orHs/apiMa no npusHaky LseTa, 1 no ApkocTu. Uc-
XO[S U3 HUX BUIHO, YTO MCCriea0BaHHble MeToabl 0GHapYXeHUs OrHs/AbIMa NPaBUMbHBI, N UX MOXHO MpUMe-
HATb ANS Pa3NYHbIX KONOPUMETPUYECKUX CUCTEM He MOACTPaMBasACh NOA Kakdylo CUCTEMY MHAMBMAYANbHO.



Wccnepys ogHo 1 To ke M3obpaxeHue OAHOBPEMEHHO BO BCex cuctemax (RGE, ¥ CbCr, YI1Q), nossonser
MOBbICUTb TOYHOCTb ONPEENEHNSI MECTa BO3rOpPaHNs B NIECHOM MacCyBe Mo 13006paxeHuto.
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