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KuiBcokud HayioHanbHul yHiBepcumem imeHi Tapaca LlleBueHrka,
M. KuiB

3ACTOCYBAHHA TU®POBUX METOIIB
OBPOBKHN 30BbPAXKEHDb 10 ®OTOI'PA®IN
HUII®IB I'TPCBKUX ITOPI

MoxkI1BOCTI cydacHOi IIU(POBOI TEXHIKM Ta BIAMOBIIHUX MPOTrpaMHHUX
NPOAYKTIB AAIOTh 3MOTY IIBUIKO Ta AKICHO B IHTEPAKTUBHOMY PEKHMI peaiizy-
BaTH Oararo MeTojiB IUppoBOi 00poOKM 300pakeHb. Y raiysi reosnorii nudpona
¢dororpadis nociae 3Ha4YHe Miclie y MeTporpapiyHUX Ta JITOJOTTYHUX JOCIII-
KEHHSX IUTi(IB TIpchKkuX nopil. [Ipu oMy BUHUKAIOTH SIK 3arajibHi Mpo0JIeMH,
BJIACTHUBI1 711 OyAb-sKOTO MUGPOBOTO 300pakKeHHS, TaK 1 HU3KA cHeru(iuHmuX,
3YMOBJIEHUX BUMOTaMH Taiysi.

3a3zHadyeHa poOoTa € crpoOOr0 YaCTKOBO BUPIIIUTH OCHOBHI HEMOIIKH, K1
TPaIUISIIOTHCS Y raty3l reoJiorii mijg yac uudpoBoi 06podku dotorpadiit nutidis
TIPCHKUX TIOPI/I.

1. IlocranoBka nmerporpadiunoi 3agaui. Tunosi npodiaemu. Ilix gac
00poOku mudpoBux ororpadiit nuTiPiB, K 1 OYAb-SIKUX CUTHAJIB, OCHOBHUMU
3a/la4yaMu €:

- BUJJICHHS KOPUCHOTO CUTHAly Ta MOro Kjiacudikaiis,
- sKICHA Ta KUIbKICHA 1HTEpIpeTallisi OTPUMAHUX JaHUX.

KokHa 13 1iux 3aja4 OXOIUTIOE IIMPOKE KOJO MUTaHb. Y CTAaTTI OCHOBHY
yBary mpHUAUICHO MepuIii 3ajadi, 30KpeMa BUIUICHHIO Ta MiACHJICHHIO KOPHC-
HUX CUTHaIIB. TakMMuU curHajgamu y nerporpadii € MexXi 3epeH MiHepaliB Ta
BKJIIOYEHb, CMYKKa Bekke, TpilllMHU CMaitHOCT1 Ta OKPEMOCTI TOIIIO.

3a JOMOMOrOI0 €JIEKTPOHHUX a00 ONTUYHUX MIKPOCKOMIB 3 IUGPOBUMU
doTonpucTaBKaMu OTPUMYIOThH IIUGPOBE 300pakeHHs 1uIida, I10 ABISIE COO0I0
MaTPHUINI0, KOKEH €JIeMEHT (TKCen) sIKOi Ma€ 4iTKO BHU3HA4Y€HI1 KOOPAWHATH 1
Hece 1HdopMaIliio Ipo Komip 300pakeHHs y neBHiN Toulll. Croci0 BU3HAYEHHS
OCTaHHBOTO 3aJICKHUTh BiJI 0OpaHOI KOJILOPOBOI MO, sIKOKO 3a3Buuail € RGB
(Red-Green-Blue). 1le agutuBHa Monens [1], me pe3ynbTyrounii Kojip mikcemna
BU3HAYAETHCS CYMOIO TPbOX MEPBUHHUX KOJHOPIB (UEPBOHOIO, 3€JEHOr0 Ta CHU-
HBOTO), 3aBASKH SKUM 1 HA3BaHO I[I0 MOJIENb. SIKIIO yCi TPY KOMIIOHEHTH MpUH-
MaIOTh HYJIbOB1 3HAYEHHS, TO OTPUMYEMO AaOCOIIOTHO YOPHUM KOJIp, MAKCH-
MaJjibH1 3Ha4eHHs — OUMMiA. 3MIITyBaHHS Yy PIBHUX MPOMOPIIAX YCIX TPbOX Mep-
BUHHHX KOJBOPIB JIa€ IIKAJy CIpOr0o KOJIhOPY, Y PI3HUX — KOJLOPOBHM TOH.
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OTtxe, 300pakeHHsI € JBOBUMIPHUM MAaCHBOM JaHUX, B SKOMY 3aKJIa/I€HO
1H(pOpMalliIo MPO KOIip Ta HOro 1HTEHCUBHICTH Y MeBHiM Toull. [1ix yac o6poo-
KM 300pakeHb MU MA€MO CIIPaBy 13 3BUYAHUMM YUCIOBUMH, ajie TBOBUMIPHHU-
MU CHUTHAJaMHu.

JIJis1 BIIEBHEHOTO BUIIJIEHHS CUTHAJIB MOTPIOHO MPOBECTH PSiJ MPOIIEAYD,
AK1 J1al0Th 3MOTY 3pOOUTH 1X BHUJILJIEHHS OJHO3HAYHUM a00 MAKCHMaJIbHO 3BY-
3Th KOJIO MOXJIMBUX BapiaHTiB. [Ipy 1bOMy BUHHKAIOTH SIK 3arajibHi IpoOJieMH,
BJIACTUBI JUIsl Oy[b-sIKOTO IIMGPOBOro 300paxKeHHs], Tak 1 crneuudivyti, Copuyu-
HEeH1 (axOBUMU BHUMOTaMHU.

1.1. Haaenicmo wiymy y 300pasicenni. bynb-akuii CUTHAJI MOXE HECTH SIK
KOPUCHY JJIs Hac iHpopMalliio, TaK 1 TaKy, 110 € 3aBaj00. 3apeecTpoBaHi (He
CHUHTE30BaH1) 300paKeHHs 3aBX A1 MAIOTh MEBHUM IyM. Y mudpoBsiii potorpadii
JDKEpeNlaMy IIyMIB, SIK MPABUJIO, € HElealbHICTh 00JaTHAHHS JJIsl 3aXOIUICHHS
300pakeHHs (00’ €KTUBHM MIKpOCKOIa, IuppoBa Kamepa), MoraHi yMOBU 3HOMKHU
(OCBITJIIEHHS, BUIIAJIKOBa BiOpallis TOIIO), MEpenaan Hampyru B €JIeKTPOMEpExi
Tomro. CaM IIyM Takox Moxke OyTH pizHUM [2]:

- Olnui HEeKOpeNbOBaHUH (aUTUBHUN) IITYM;
- IMIOYIbCHUU ITyM (BUMAJKOBI 130Jb0BaHI TOUKH Ha 300pakeHHI, 3HAYEHHS

SKUX 1CTOTHO BIJIPI3HSIOTHCS Bijl 3HAU€Hb OTOYYIOUMX 1X TOYOK);

- TOCTIMHMN IIyM (K MPaBUIIO, 3yMOBJICHUN HE3aJ0BUIBHOIO SIKICTIO Ta/abo

MOTaHUM CTAaHOM OITHKH).

OcCHOBHI TPYIHOIII TI1J] Yac 3arTyIIeHHs 3aBaj] Ha 300payKeHHSX MOJISATal0Th
y TOMY, 11100 HE BUJIAJIUTH KOPUCHI CUTHAJIH, SIK1 32 aMILTITYA0I0 OJIU3bKI J0 IIIyMY.
I xpim TOrO, B MpoIliect X BUJAJEHHSA BKpail BaKJIMBO HE PO3MHUTH Pi3Kl KOH-
TPacTHI MEX1 OKpeMHUX 00’ €KTIB 300pa>KEeHHSI.

1.2. Heoocmamnwo uimki Konmypu 00’cKkmie (3epen Minepaie, 6K1104eHb).
Tyt noTpiOHO MOSCHUTU ABa MOHATTA — PI3KICTh 300pakE€HHs Ta HOTO KOHTPACTU
[3]. TTonsiTTS pi3KkocTi 0OYMOBJIEHE 3aJIOMJICHHSIM CBITJIa B 00’ €KTHBI 1, TIO CYTI, €
IPEIMETOM CIIPUUHSTTS, TOOTO BU3HAYAE, SIKY KUIBKICTh O0’€KTIB OKO JIFOMUHH
MOYKE BUJIUTUTH HA OJIMHUIII TUTOIITI 300paskeHHs. P13KiCTh MOXKHA 3MIHIOBATH JIUIIIC
y mpotieci 3iioMkH, Qokycyroun JiH3u 00’exTuBa. [licns toro sk dororpadiro
BIJI3HATO, OY/b-IKHUMU METOJaMH HEMOXKJIMBO 3MIHUTH BJIACHE PI3KICTh. YTIM
MOYKHa “00MaHyTH 0o4i” — 30UIBIIIMTH KOHTPACT MEX JleTaliel y Kaupi, 1 1e Oyae
CIpUHAMATUCh SIK MIJBUIICHHS pi3KocTi. ToMy Hajami, Mmij 4ac onucy nuppoBUX
METO/1IB 0OpOOKH 3HIMKIB, OMEPYBATUMEMO MOHSITTAM KOHTPACTY.

HenocrarHbo 4iTKi KOHTYpH 00’€KTIB MOXYTh OyTH HE JOCHUTb KOHTPAcCT-
HUMH 32 CBOEIO MPUPO0r0. Jlo TOro X, KOKEH 3HIMOK, 3p00JieHUu 1udpOBOIO
KaMepoIo HaBiTh MPO(eECIHHOTO Kiacy, 3aBK A1 Ma€ TIOHIKEHY pi3KicTh. Lle cripu-
YUHEHO THUM, 110 CBITJIOUYDIMBA MaTpullsd oTroamnapara “0ayuTh’ JIMILE YOPHO-
oOie 300paxkeHHs [4]. Ilepen KO)KHOIO KOMIPKOIO MaTpHIll BCTAHOBJIEHUHN KOJIbO-
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poBwuii GiIETp. Yea marpulig po30UTa Ha TPYIU 10 YOTUPU KOMIPKH: OTHA KOMIPKa
“OauuTh”’ TUIBKK YEPBOHY CKJIAJOBY, Apyra — CHHIO, TPETS 1 UeTBEpTa — 3€JIEHY,
OCKUJIBKH JTIOJICBKE OKO € UyTIMBIIINAM JI0 3€JIEHOTO KoJbopy. Taka mo3aika (1rab-
noH baiiepa) mae 3mory mepeBecTd 4OpHO-O1sIe 300pakeHHS Y KOJIhOPOBE, ajie
IpU I[bOMY BUHUKAIOTh KOJHOPOBI MyapH (BUKpUBJIEHHS) Ta apTredaxkTu (XuOHI
curHanu). Jng 60poThOM 3 HMMHU SIBUIAMH BUKOPUCTOBYIOTH JIETKE PO3MUTTS
300paxenHs. [Ipu oMy mMexi IpiOHUX AeTanei 300paKeHHs MOTPaIUIIOTh Ha
KUJIbKA €JIEMEHTIB CBITVIOUYTJIMBOI MaTPHII, 110 3a0e3euye OIHO3HAYHY 1X 1HTEp-
IpeTalio MiJ Yyac OmpalioBaHHs Ta MEPETBOPEHHS 300pake€HHS BHYTPIIIHIM
MPOLIECOPOM Kamepu. Y pe3yibTari KOKHOMY IMIKCENTy MPUCBOIOETHCS 3HAYEHHS
Konbopy 13 aianazony RGB. Yce ne ta mie Hu3ka iHIuMX (akTopiB 3yMOBIIOIOTH
Ha BHUXOJl Hepi3ke 300pakeHHs. ABTOMATUYHE MIABUIICHHS KOHTPACTy MEX 3a
J0TIOMOT0I0 BOyIOoBaHMX (GYHKIIA U(POBOI KamMepu MPAaKTUYHO 3aBXKIU Ja€
HESIKICHUI pe3ylibTat, TOMY JIiMIle KOHTPACTyBaTH 300paKEHHSI BPYUHY.

[lepeniueni npoOnemu xapaktepHi st Oyab-skoi mudpoBoi Gororpadii
nutiga. TUM HE MEHIIE HECUCTEMAaTUYHO MOXYTh BUHHMKATH MPOOJIEMHU, TOB’S-
3aHi 3 HEBPaXOBaHUMH (DAKTOPAMH. IX MOTPiOGHO BU3HAYATH HA MOYATKY POOOTHU
3a YMOBaMHU 3HOMKHU Ta aHaJli30M OTPUMAHOTO 300pa’KeHHS.

2. Cnioco0u BUPpIilIEHHS MOCTABJIEHUX 3aa4.

2.1. Bizyanvnuii ananis 306paxcenns. Ha nouarky po6otu i3 ¢potorpadi-
AMH HLTIQIB, 5K 13 OyAb-IKMMHU 300paXEHHAMH, TOTPIOHO PETENIHLHO MpOaHATi-
3yBaTH HasiBHUM Martepian. lle momomoxe BUOKpEeMUTH MPOOIEMHI JUISHKUA Ha
TOCHIKYBAaHMX 3HIMKAX 1 MiJl 4ac MOAaJIbIIoi 0OpoOKH 3BEpHYTH HAa HUX J0-
JAaTKOBY yBary, 30KpemMa, Ha HasBHICTb p03(OKYyCYBaHHS MEBHUX AIISTHOK
3HIMKa. Y pa3i 3Ha4HOI KPMBU3HU MOBEPXOHB JACSKUX THIIIB JIIH3 HA KPaOBHUX
YacTUHAX 3HIMKIB JJOCUTb YacTO CHOCTEPIraloThCs 30HU MOHUKEHOT PI3KOCTI.
Tomi mo ux 30H Tpeba 3aCTOCOBYBATH JA0JaTKOB1 MPOIEAYPH ITiABUIIICHHS KOH-
TPACTY, SIKl ONMKMCAHO HIKYE.

HepiBHOMIpHICTH OCBITJIEHHS 3yMOBIIIO€ TPAIIEHTHI 3MIHU SICKPABOCTI 300-
paXXEHHs, TPU IILOMY CIIOCTEPITaTUMYThCA HAAMIPHO 3aTeMHEH1 (UM OCBITJICHI)
30HU. [Ipy 1IbOMy BUHUKA€E CKIQHICTh Y BU3HAUYEHHI CTYIEHS 3aTEMHEHOCT] MiHE-
paJiB, 5Kl 3HaXOASTHCS B MOJIOKEHHI YaCTKOBOTO ab0 MOBHOTO nozacanus. le-
peI MOoAABIIo 00POOKOIO MOTPIOHO MPUBECTH 300PAXKEHHS 10 JAESIKOTO TIEBHO-
ro piBHS SICKPABOCTI, TOOTO BUIAIHUTH ICHYIOUI I'padieHTH ocBiTieHHs. [licis
mia0opy PyHKIIIT, 10 amPOKCUMYE TPEH/I, HOTO BUITYYarOTh 13 JaHuX. PiBeHb mpu-
BE/ICHHsI OOMPAIOTh 3 aHaJI3y CEepeHIX 3HAUEHb SICKPABOCTI MIKCENiB, IO CKJIa-
JAI0Th 30HM 13 OaKaHUM PIBHEM SCKPABOCTI Ta TUX, 3 SIKUX BHJIY4alOTh TPEH/I.

[Tix gac poboOTH 13 MIKPOCKONIAaMU HAWYacCTIlllE BUKOPUCTOBYIOTH 3BUYAlHI
JIAMITK PO3KAPIOBAHHS, K1 3yMOBIIOIOTH 3HAUHE 3MIIIIEHHS CIEKTpa CBIiTIa B OIK
’KOBTOTO KOJIbOPY. Jl71st oro 3ammyiiieHHs, BiIMOBITHO, BUKOPHUCTOBYIOTH >KOBTHIA
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armapaTHUi CBITIOQPUIBTP. YHACHIIOK HOTro 3aCTOCYBaHHs B OTpUMaHiid otorpadii
3’SIBIISIETHCSL HAJMIPHA SICKPaBICTh CUHBOTO KOJIBOPY, SIKY TaKOX Tpeda Koperyaa-
TH, ajie BKe mudpoBumu 3acodamu. [IpocTe 3MEHIIEHHS SICKPaBOCTI CHHBOTO KO-
JHOPY Npo0OJieMy HE BHUPIIIUTh, MOTPIOHO 3MEHIIUTH Horo Hacuuenicms [1]. La
XapaKTepUCTHKA BU3HAYAE “‘YUUCTOTY KOJBOPY, TOOTO MOKAa3ye CIIBBIAHOIIECHHS
MIX SICKpaBiCTIO OCHOBHUX KoibopiB (R, G, B) 11 koxkHOTO TiKcena 300pakeHHsI.

Hacuuenicts cHbOTO KONbopy (B) MOHMKYIOTH 3MEHIIEHHSIM PI3HMIII MIXK
SICKPaBICTIO CHHBOTO Ta JBOX IHIIMX OCHOBHUX KOJbOPiB (R Ta G). [Ipu mpomy, 3
OITHOTO OOKY, BITOYBA€THCSI SMEHIIIEHHS SICKPABOCTI CHHBOT'O, 3 1HIIIOTO — 30 TBIIICHHS
SICKpaBOCT1 YEPBOHOTO Ta 3eJIEHOTO KobopiB. Tpeba BpaxyBaru, 1110 3HAYECHHS SICKpa-
BOCTI OCTaHHIX MalOTh JOPIBHIOBATH OfHe onHoMmy (flx, y), = Ax, y)). Y pasi Bu-
KOHAHHS TaKUX YMOB KOJIp HE 3MIHUTBHCA, IPOCTO CHHIM cTaHe OUIbLI “‘ThbMS-
HUM ™ (MeHIT HacuyeHUM). CTymiHb 3MEHIIIEHHS HACMYEHOCTI MOXKHA BU3HAYUTH
JIMIIIEe €KCTIEPUMEHTAIBHO.

[TopyiieHHs1 KOILOPOBOro OaniaHcy B OIK SKOTOCH 3 KOJBOPIB MOXKE TaAKOXK
OyTU COPUYMHEHO amapaTHUMU IpoblieMaMu HUPPOBOT KaMepH, 30KpemMa HHU3b-
KOIO SIKICTIO CBITJIOUYTJIMBOI MAaTPHIII.

2.2. Ananiz czicmozpamu. BizyansHo aHamnizytouu gortorpadii, Tpeda nam’s-
TaTH, 110 HA AKICTh 300paXKeHHsI Ta KOTO CIIPUIHATTS BIUIMBAIOTH 10ATKOBI (paK-
TOpPH, 30KpeMa, sIKICTh KaJliOpyBaHHA 3ac001B Bizyauni3ailii, ApyKy Tomro. O0’ek-
TUBHUM METOJIOM OIIIHKHM 300pa)K€HHS € aHaJi3 TiCTOrpaMu pO3MOILTY sSICKpa-
BOCTI TikcemiB (puc. 1).

[ToTpiOHO OIIIHUTH TE€, HACKUIBKU €(EKTUBHO BUKOPHUCTAHO TOHOBHI jia-
Ma3oH [5, 6] TOOTO 4K BIANOBIAE peaTbHUN JTUHAMIYHHUM Jiana3oH sICKPaBOCTI
[f oo /o] OTIYCTHMOMY [0, 255]. SIkimo Bin € Byxuum (0 <f . Ta/abo f < 255),

max

] Navigator ‘i Info Y Histogram

»
Channel: | Luminosity i 2

CepepHi CeiTni
TOHM TOHM

Mean: 90,94 Lewvel:
Std Dev: 46,05 Count:
Median: 104 Percentile:

Pixels: 327630 Cache Level: 2

Puc. 1. [liarpama po3nomity SICKpaBOCTi MiKcesiB y 300paxkeHHi. [1o BepTukani Biakiaae-
HO KiJIbKICTb MiKCeJIiB; MO TOPU30OHTAJII — 1X SICKpaBicTh Big 0 (aOCOJIOTHO YOPHUM KOJIip)
o 255 (abcomoTHO Oinuit)
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TO 300paXCHHS € HE IOCUTh KOHTpacTHUM. Ha puc.l moka3aHo came Takuii BU-
MajioK: y 300pakKeHHI HeMa€ MKCENIB 13 SCKPaBICTIO, OJU3BKOIO 10 MaKCHUMaJlb-
HOi. BunpaButu 1e MoxHa JIHIHHUM NEPETBOPEHHSM 300pa’K€HHS — “pO3TIT-
HEHHsSIM PeaJIbHOrO JWHAMIYHOTO Jiama3oHy Ha BClo mikany. O3HaueHe mepe-
TBOPEHHS Ha3UBAIOTh JIHIUHUM KOHMPACMY8AHHAM, BOHO MAa€ TaKUN BUIIISIA:

g=af+b; (D)
Jie f— BXiZHa SCKPaBICTh MIKCeNa, MpH UboMy [f . f | — peanbHuil IHHAMIYHUN
Jiana3oH 300paKeHHs; ¢ — SCKPaBICTh IMIKCENa MICs NEPETBOPEHHS, TPUIOMY
(g .. & | — OaxaHuii TOHOBMIA Jiana3oH 300pKEHHs, 30KpeMa MOBHUI Jliarna3oH
[0, 255].
[Tapametpu @ 1 b ILOTO TIEPETBOPEHHS BU3HAYAIOTH 13 CIIBBIIHOIICHHS

gmin = fmin +b:09
Cax = U ¥ =255.

Hactynmuum kpokoMm Mae OyTH OIliHKa 3arajibHOr0 TOHY 300pa’keHHS 3a ce-
penHiM 3HadeHHsM sckpaBocTi (Mean) [7]. YMOBHO ricrorpamy MOXHa TIOJ1TH-
TH Ha Tpu 4yacTuHU: AusHKa cBiTinux (highlights), cepennix (midtones) Ta Tem-
HuX (shadows) ToHiB (puc.1). SIKmo cepeaHe 3HAYEHHS SICKPABOCT1 € MEHIIIUM 32
100, To OGLIBIIICTH MIKCETIB Y 300pakeHHI MalOTh TEMHI TOHHM 1 11€ HAJA€ YChbOMY
300paX€HHIO TEMHOTO TOHY; SIKIIO cepeaHe € OutbmmM 3a 150 — 300pakeHHs
Ma€ CBITJIUMA TOH.

Bracmiok Toro 1o OCHOBHA YacTHHA IMIKCEIiB MOXe OyTH 30CepemKeHa
Ha OJHIA TOHOBIWA AUISHIN IIKAJIH SCKPABOCTI, TO B Hill MOPIBHSHO 3 1HITUMH
BUHUKATUMYTh “30HHU CJIA0KOTO KOHTPACTY , TOOTO JIeTati 300paskeHHsI, 110 BIIIO-
BIJJalOTh TAKOMY TOHOBOMY Jl1alla30HY, IOTaHO PO3PI3HATUMYThCS. ToMy MOTPiOHO
JIOKaJIbHE TIEPETBOPEHHS SICKPABOCTI 300paKEHHS B TAaKMX CIA0KO KOHTPACTHUX
30Hax (Oynb-sKe MEPETBOPEHHS SCKPABOCTI B YChOMY J1ara30Hi MOXKE CIIPUYH-
HUTH BTPaTy KOHTPACTY Ha 1HIIMX TOHOBHUX AUISHKAX).

3poOuTH 1€ MOXKHA 3a JIOMOMOTOI0 PI3HOTO POAYy (PYHKIIOHAJIBHUX TEepe-
TBOPEHb HaJl 3HAYCHHSIMU siIcKpaBocTi g. Ha 1ipoMy erarii JoCUTh €PEeKTUBHUMU
MOKYTh BUSIBUTHCSI HENIHINHI MMEPETBOPEHHS, HANPUKIIAJ, Jiorapudmivne:

(2)

g*—>C+log, g, (3)

ae g* — TpancopMOBaHi1 3HAYEHHS SCKPABOCTI B MEKax 30HU CIA0KOro KOHTpa-
CTy; g — TOYaTKOBI 3HAYEHHs SCKPaBOCTI B 1M 30H1; C Ta r — mapameTpu, 110
nig0uparoTh €KCIEPUMEHTAIIBHO.

Me:xi TOHOBOTO Jiania3oHy, /10 SIKOTO 3aCTOCOBYIOTh IEPETBOPEHHS (3), BU3-
HAuYal0Th Ha OCHOBI BI3yaJIbHOTO aHalli3y ricrorpaMu. BUKoHaBIIM Taky TpaHC-
dbopmarriro, Mi 0OIAEMO KOHTPACTY JETaJIsIM Yy MEBHIM 30HI 300pa)KeHHs, MpHU
[[bOMY HE BTPATUBILIN KOHTPACTY B 1HIIHX.
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[NicTorpama mMoxe OyTH OJTHO- YU OaraToMOAaIbHOIO [7], ane y OyIb-aKoMy
BUIIAJIKy Ha KIHIISIX TOHOBOTO Jlialla30Hy BOHA Ma€ €KCMOHEHIaJbHO CIaJaTh
70 HyJs. SIKIIO crocTepiraeTbcs Taka KapTUHA, SIK, HAPUKIIAM, Y JiBIA YacTHHI
puc.l (ckmagaeThcsi BpakeHHsI, 1110 YacTUHY rpadika “Bimipeann’), TO B 300pa-
’KEHH1 HasIBH1 TaK 3BaHl1 MPOBaJM, TOOTO YaCTHHA JIeTaliel y TeMHUX (200 CBITIIMX)
TOHAX 300pa)kKeHHA € BTpayeHoo. Taki BTparu HU(PpPOBUMU METOAAMHU BIIHOBH-
TH BXXE HEMOXKJIUBO.

[lepeniuenux npobseM MOKHAa YHUKHYTH, MPAaBUJIbHO HAJIAIITYBABIIN 00-
JaJHaHHS, OpraHi3yBaBIIM MPOLEC 3HOMKHU 3 BUKOPUCTAHHSM SIKICHOI amapary-
pu. IIpote Ha *anp, 4acTO HEMAae MOXKIIMBOCTI BUTPUMATH BCl YMOBHU, MOTPIOHI
JUIsl OTPUMaHHS AKICHOTO (POTO3HIMKA, MpUAOaTu cydyacHe oOnmagHaHHs. Tomy
nepesiyeHi npooieMy BUHUKAIOTh J0BOJI 4acTo. BTiM HaBITh y sikiCHOMY 300-
paXXEHH1 3aBXIU € 3aBaJiM Ta HENOCTATHS PI3KICTh, TOMY IIU(POBI METOAU 00-
pOOKM 300pakeHb 1 B IIbOMY pa3l HE BTPAYalOTh CBOEI aKTyaJlbHOCTI.

2.3. Cnocobu 3aznymenns 3a6a0 y yupoesux 300pasricennax. SIk onucaHo
BUIIE, Y 3apEECTPOBAHOMY 300paKeHHI 3aBXK/1IU € IIyM pi3HOI nmpuponu. Ha et
4ac He ICHye yHIBepcaabHUX (PUIBTPIB, IO ACTEKTYIOTh Ta MOAABIISIOTH YCI TUITH
1rymiB. ToMy BUKOPUCTOBYIOTh JITOPUTMH 3aTNIyILIEHHS TIEBHOTO TUITY LIyMY. 30K-
pema, 6araro THUIMIB IIyMiB J00pe ampOKCUMYIOTh MOJCIIIIO O1710TO TrayCCiBChKO-
IO IIIyMY.

Jinitine ycepeonenns € HaAUMPOCTIIUM MeTOJO0M (inbTpalii mrymis [2]. 3a
TAKOTO YCEpPETHEHHSI MPOBOASATH TpaHC(OpMaIlio sICKPABOCTI MIKCEMIB, 3a SKO1
K HOBE 3HAYEHHA SICKPaBOCTI Mikcena OepyTh cepenHe apupMeTuyHe, Yu ce-
pEeIHE 3BaXKEHE, 3HAUCHHsI yCiX HOTO CYCIIIB, IO MOTPAIUISIIOTh Y 3aJaHui Ha-
BKOJIO I[LOTO TIKCeNa OKLI — “gikno”. 111 anroputmMu gyxe nmpocTi, ajie He Jat0Th
100pOro pe3ynbTary.

Laycciecoka ginompayis [2] — ue 3ropTka 300paxeHHs 13 (QYHKIIEI BUT-
JSY:

.X2+ 2
G(x,y)=A-exp —Ty : (4)

Jie mapaMeTp G 3aJa€ CTYIMIHb 3Ia/UKyBaHHs, a nmapameTp A 3a0e3nedye HOp-
MYBaHHS.

Marpuunuii GieTp, MoOynoBaHMH 3a Takol (GOPMYIIOI0, HA3UBAIOTh rayccia-
HOM. UM OUThIIMIA BiH 32 PO3MIPOM, TUM BHUIIIMN CTYIIHb 3IJ1aJKYBaHHS (32 (iKco-
BaHOTO mapamerpa o). besnocepenne oOurciaeHHsT TBOBUMIPHOI 3rOPTKU MOTpedye
BEJIMKOTO 00CSTy OOYMCIIEHh HABITh 332 HEBEJIMKOIO pajiyca BikHA. EKBIBaJ€HTHOTO
pe3yNIbTaTy MOXKHA JTOCATTH, BIA(UIBTPYBABIIM OJHOBUMIPHUM raycClaHOM CIIOYaT-
Ky BCl PSAJIKM BHUX1IHOTO 300pa)KE€HHS, a MOTIM yCl CTOBITYMKHA OTPUMAHOTO 300pa-
xeHHs. [le 3Ha4HO MPHUCKOpIOE poOOTY METOMY 3a BEJIMKHX PO3MIPIB BIKHA.

212



["aycciBcpka GinpTpaliis, sk BUIHO 3 popMu QyHKIIT (4), 3HUILYE BUCOKO-
YaCTOTHI CKJIaJIOBl CUTHAJy, TOMy BOHA HAWJIMIIE MIAXOIUTH JJISl 3arTyIICHHS
aJIUTUBHUX IIYMIB, SIKI OITUCYE MOJENb O1JI0TO TayCCIBCKOTO IITyMY.

Meodianna ginempayis [5—6, 8] — e crangapTHUM cnioci®d BUIATICHHS
IMITySIbCHUX 3aBaj. lle HemiHiiHA mporeaypa: KOKHOMY MIKCEITy CTaBUTHCS Y
BIJIMOBIIHICTh ME/IIaHHE 3HAYEHHS YCIX €JIEMEHTIB 300paKeHHS 3 JIEIKOTO OKOIY
(BiKHA), y35ITOTO HABKOJIO IILOTO MiKcena. MeniaHy BU3HAYalOTh K 3HAYCHHS Ce-
PEIMHHOTO €JIEMEHTa BIOPSAJIKOBAHOI 32 BEIMYMHOIO YUCIIOBOI MOCIIIOBHOCTI,
noOynOBaHOI 3 YCIX MIKCENIB, 10 MOTPANUIN Yy 3a/IaHe BIKHO.

XapaxkTepHOIO OCOOIUBICTIO MeAlaHHOTO (GUIBTpa € 30€pe’KEeHHs PI3KUX
nepernaiB CKpaBocTi, TOOTO KOHTYypiB. Haitnimie 1eit gpinbTp mparroe st ra-
CIHHS IMITyNbcHUX 3aBaj. Cepen MeaiaHHUX (UIBTPIB 3 BIKHOM 3x3 HalmoImpe-
HIIITUMU € TaKi:

I/V]:

b

S = O

1
3
1

S = O

111
W, =1 3 1|, W, =
111

S = O

1
1
1

S = O

111
=111
111

ne W, W, W., W,— IpoCTOPOBI MaCKH, IO SBJIAKOTH COOOK BEKTOP KOEDIIIIEHTIB
¢inpTpa. 3HAUEHHS MATPUIll MMOKA3yIOTh, CKUJIBKM pa3iB MIKCET 3 BIAMOBIIHUMHU
KOOpAMHATAMU BXOJIUTH Y 3rajlaHy BUIIE BIOPSAKOBAHY MOCIIIOBHICTb.

Kpim onmucanux anroputmiB ¢iuabTpalii ABOBUMIPHUX 300pakeHb, 1CHY-
I0Th ¥ 1HII. BTiM 3a3BHYail BOHM MpaIlOl0Th 3HAYHO MOBUIBHIINIE 1 HABITh 3a
n00poi onTuMizallii He 3/1aTHI 3a0e3neunT 00poOKy B peasbHOMY Yaci.

OCKUTbKHY KIHIIEBOIO METO0 00p0o0KH 1upoBux pororpadiii midis € Bizy-
ajbHa Kiacuikamis MiHEpaliB, TO €IUHUM KPUTEPIEM AKOCTI poboTH (PiibTpa
MoXe OyTH Bi3yaJIbHUW KOHTPOJb PE3y/IbTaTIB.

2.4. Tughepenuyianvhe niosuwienna KOHmpacmy mexic 300pasricens (niosu-
uieHHa pizkocmi). SIk ykazaHo Buiie, IIM(POBI 3HIMKH 3aBXKIU MAIOTh MTOHUXKE-
Hy pi3kicThb. L{udppoBrMu MeTonamu miBUIUTH 1i HEMOXKJIMBO, aJIe MOXKHA IITYY-
HO 30UIBIIMTH KOHTPACT HAa MEXaX OKPEMHUX 00’ €KTIB 300pa’keHHs, 1 1€ CTBO-
PUTH 1LTI03110 MIABUIIEHHS Pi3KOCTi [3].

Peasmizarist Takoro migxogy Oepe movyarok 3 aHajioroBoi ¢ororpadii, Komu
JUTSL TIABUIIEHHST KOHTPACTy MeX 00’€kTiB Ha pororpadii cTBoproBaau Tak 3Ba-
Hy Hepizky macky [1]. Sxmo Baatuca no ¢ororpadiuHoi TEpPMIHOJOTII, aaro-
PUTM Ma€ TaKUi BUIVISJ: HAKJIQJaHHSIM 4epe3 CKJIO HeratuBy Ha (DOTOIIACTHH-
Ky CTBOPIOETHCS PO3MHUTHI MO3UTUB Kajpy. [lani depes CKIo CyMiIaroThbCs He-
raTyuB 300pa)KEHHS Ta MOr0 PO3MUTHI MO3UTHUB, 1 IPU LILOMY, 3aBASIKA PO3MUTIN
KOIIi1, Ha MeKax 00’ €KTIB y Pe3ylbTyI0uOMY 300pakeHH]1 3’ IBISIOTHCS IPaJIIEHTHI
nepexoau (puc. 2, 6). Ilpore Ha nisgHKax 0€3 TOHOBUX MEPEXOIB OTPUMYBAIH
300pakeHHsI 3 BY3bKMM TOHOBUM Jiama3oHoM. lle BuUmpaBisui 3a JOMOMOTOIO
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Puc. 2. TligBu1IeHHSI KOHTPACTY MEX 300pakeHHS: a —
BUXiIHE 300paxkeHHsI; 6 — MeXa KOHTpacTOBaHa METO-
oM “Hepi3koi Macku” [7]; 6 — MeXa, KOHTpacTOBaHa
BUKOPUCTAHHSIM onepaTtopa Jlamnaca

“KOHTpacTHUX ’ MPOSIBHUKIB Ta JIPYKYy Ha “KOHTpa-
CTHOMY mamepi. SIKI1o 1bOro KOHTpPACTyBaHHS
OyJ10 HEIOCTAaTHLO, TO OMEpaIlil0 MOBTOPIOBAIHU
J0TH, TOKH Ha GoTorpadii He MPOSBISAIOCS 3€PHO ILTIBKH.

HudpoBumu meTonamu 1bOro e(pekTy MO’KHa AOCITTH y TAKU# MOCi0: CTBO-
PIOEMO KOTIiIO 300pakeHHs, GLIBTpyeEMO 3a ['ayccoM, 1HBEPTYEMO Ta 3HAXOAUMO
npocte (a00 3Ba)KEHE) CEpPEeHE MK HEIO Ta OPUTIHAIBHUM 300pakeHHsIM. Lle €
M (POBUM aHAJIOTOM CYMIIIEHHS MO3UTUBY Ta HeratuBy. OTpuMaHe 300pakeH-
HSl Ma€ BY3bKHI TOHOBHWIA Jiara3oH, 10 MOXKHA BHIIPABUTH, KEPYIOUUCH 11.2.2.

[eit anropuT™M KOHTpAcTyBaHHSI MEX MOTPIOHO BUKOHYBATH, MEPEBIBILIN 300-
pakeHHS y KoJIbopoBy Mojieib Lab (Lightness — sickpaBicTb, a — KodTip y Aianas3oHi Bif
3€JIEHOTO JI0 YEPBOHOTO, b — BiJl CHHBOTO 10 >KOBTOro). IlpairroBatu Tpeba 3 kaHa-
JIOM, IIIO0 BIJMOBINA€E 3a sickpaBicTh mikcemiB (L). Skio x mparroBaty 13 KaHajJIaMu
koibopiB RGB, To 31 3MiHOIO SICKpPABOCTI Y KOXKHOMY 3 HUX Y PE3YIBTYIOUOMY 300pa-
’KEHHI MOXKYTh BUHUKATH JIOJATKOB1 KOJILOPH, SIKUX HE OYJIO B OpUTTHATILHOMY.

[Ile omHUM METOAOM KOHTpAacTyBaHHsS MexX [9] 300pakeHHs € BUKOPUCTaH-
Hs1 onepamopa Jlannaca (V?) — nudepeHiiaJbHOro oneparopa, 1o i€ Ha QyHK-
110 BOX 3MIHHHX (30KpemMa (YHKIIIO ACKpaBocCTi f(x, 1)), y Takuil crocio:

af(xy) 5f(xy)

()

v’ 5
f(x,p)= 3 (5)
Sk yncenbH1 HAOIMKEHHSI APYTUX MOXITHUX YaCTO BUKOPUCTOBYIOTH BHpa3
0 f(x,
% =f+Ly)+ f(x=1y)=21(x, ),
0 f(x,
CLOD _ fa,ya 1)+ £ (=D =2/ (50,

Tomy V2 f =[f(x+Ly)+ f(x=Ly)+ [,y + D+ f(x,y =D =41 (x,),].

[eit Bupa3 MO’KHA 3aCTOCOBYBATH Yy Oynb-AKii TOYIl 300paKeHHsI, 3p0OUB-
1M 3TOPTKY 13 TPOCTOPOBUMU MacKaMu

0 1 0 -1 -1 -1 0 -2 0
W,=|1 -4 1[,W,=|-1 8 —1|,W,=|-2 8 =2
0 1 0 -1 -1 -1 0 -2 0
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300pakeHHs MOJIMIIYIOTH 32 POPMYIOI0

2
g(x,y)=f(x,y)+cV f(x,y), (6)
ne g(x, y) — KOHTpacToBaHE 300pakeHHS; MapaMeTp ¢ = 1, SIKIIO IEeHTPaJIbHUM
€JIEMEHT MacKu JofaTHINd, abo ¢ = —1, skmo Bix eMHUN. OCKIJIBKH OIepaTop

Jlannmaca € nudepeHiiadabHUM, TO BiH MIJABUIILYE KOHTPACTHICTH 300pakeHHS,
aje JUISHKYU 31 CTAJOI0 SCKPaBICTIO MEPEBOAUTH y YOpPHUHM Komip. JlogaBaHHS
BUX1JTHOTO 300pakeHHS Ha ITUX JUITHKAaX BIIHOBIIOE 300paxeHHs. Pe3ynbrar mii
dopmynu (6) MOxkHA TOOAYUTH Ha puUC. 2, 6.

3. IlpakTuyHa peaJi3anis Ha KOHKPETHHUX 3pa3kax y nmporpami Adobe
Photoshop. /{5 mpakTuuHOi peasizaiiii BUIIE OMMUCAaHUX METOIB Oy10 3p00IeHO
cepito dotorpadiii nuTihiB TEKTOHITIB y CXPEIIEHUX Ta HECXPEIICHUX HIKOJISIX
npu 3-kpatrHoMy 30unbiieHHI. DoTorpadysanu 3a gomomororo 1udpoBoi Goro-
npuctaBki BOSCH Dinion Color Camera LTC 0455/10. Po3ainbHicTh 300pa-
®KeHb 26 ppi (mikceniB Ha groiiM). Ha puc. 3 mokazano nepBuHHI pororpadii
mTi¢iB, 10 AKMX 3aCTOCOBYBAJIM ONMCAHY BHIIE METOAUKY OOpOOKH. [i MOxkHa
3MICHIOBATH Y OyIb-sIKOMY CITIEIIaJII30BAHOMY MPOTpaMHOMY 3abe3redeHH] a0bo
3arporpaMyBaTy BJIACHOPYHY.

Hns imroctpaiii e(eKTUBHOCTI 3alPOMOHOBAHOTO MiAX0Ay 10 00po0-
Kk nudpoBux dororpadiit nutidpis Oyno o6paHo 3arajbHOBIIOMUI MTpOTrpam-
Huit poaykT Adobe Photoshop CS2. Bin MicTUTh MIUPOKUN CIEKTP PYHKITIHA
Ta IHCTPYMEHTIB AJisi poOoTH 13 300pakeHHsmu [3]. Huxkue mogaHo Ha3BuU
iHCTpyMeHTiB Photoshop (s anmmoMoBHOI Bepcii mporpamu) Ta mapamer-
pY iX HaJamITyBaHHA, 3a JOMOMOIOI0 SIKMX 3A1MCHIOBAJM MOJAjbIll mepe-
TBOPEHHS.

Jlo Toro * MOTpiIOHO BU3HAYUTHU MOHSTTA wapy [3], 10 icHye y mporpami
Photoshop 1 1ae MOXIMBICTH KOTIIIOBATH, BIHIMATH, TPAaHC(POPMYBATH Pi3HI 300-
paKeHHsI y MEXKax OJIHOTO JOKyMeHTY. Lle moHsTTs € 6a30BUM AJid MOJAJIBIIO]
poOoTH 13 porpamoro. OKpeMuMH apamMu MOXYTh OyTH SIK BIacHE cami 300pa-
KEHHS, TakK 1 /i1 IHCTPYMEHTIB, BUKOHAH1 HaJa HUMH. Lle mae 3mory poOurtu Jiro
THCTPYMEHTIB BUOIPKOBOIO a00 3MIHIOBATH 1HTEHCUBHICTh BIUIMBY B PI3HUX TOY-
kax. J{Js {bOro BUKOPUCTOBYIOTh MACKU 1IAPIB, 32 JIOMOMOIOI0 IKUX MOXKHA BU3-
HauaT, 4u OyJe MIATH y MEBHIM TOYIll IHCTPYMEHT, J0 IIapy 3 SIKUM IpUKpIrie-
HO Macky. Hampukian, MmoxHa 3p0OUTH 1110 MaCKy IPaiiEHTHOIO, TOJI1 CUJIA BILTUBY
THCTPYMEHTY 3aJIe’KaTUME BiJl KOOPJIWHAT.

3.1. Bizyanonuii ananiz 30opaxcenns. 1lpoanani3yBaBiiy 300paKeHHs Ha
puc. 3, onpasy MOXHa BUJIITUTH HASBHICTh AUISHKH PO3(OKYCYBaHHS Yy MPABOMY
HIDKHBOMY KyT1 000X 300paxkenb. Jlo 1€l TIISHKY MICs KOHTPACTyBaHHS yChO-
ro 300pa’KeHHsSI 3aCTOCOBYEMO JIOJIATKOBI MPOIEAYPH KOHTPACTYyBaHHS (3T1THO 3
METOJIMKOI0, BUKJIAJECHOIO ¥ 1. 2.2).
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Puc. 3. Tekrtonit, 3-KpaTHe 30UIbLIEHHS: a — 0€3 aHaJli3aTopa; 6 — 3 aHaJli3aTOPOM

Ha puc. 3, a cocrepiraeThcs rpajJiieHTHA 3MiHA SICKPABOCTI BiJl JIIBOTO BEPX-
HBOTO KyTa JI0 MPaBOro HIKHbOro. [lepen nmoganpiow 06poOKkor0 MOTPiIOHO MpH-
BECTH 300pa’KEHHS JI0 JICSIKOTO TIEBHOTO PIBHSA SICKPABOCTI, HAIIPUKJIIA]T 10 BUIIIO-
ro. J[J1 11bOTO OIIHIOEMO CEepPEIHE 3HAUCHHSI SICKPABOCTI MIKCENIB y HAMCBITIIIIIMA
Ta HaWTEeMHIIINA YacTUHaX 300paxeHHs. CepenaHs sICKpaBiCTh PHC. 3, a Y
HANCBITIIIIN YacTuHi cTaHOBUTH 190, y HalTemHimii — 139, To6To Tpeba Bui-
JUTHA Ta BWIYYHTH TpeHH (auB. m. 2.1), 1m0 3MIHIOE CEpPEHIO SICKPaBICTh Bij
OJTHOTO KyTa 300paxkeHHsI 70 1HIoro Ha 36%.

JIJIst 1IbOTO CII17] CTBOPUTH OKPEMHUM IIap 31 3MIHOKO SICKpaBOCTI Ha 36% 1
710 HOTO MPUKPINMUTU TPATIEHTHY MACKY, 1110 BU3HAUYAaTUME CTYIIHb BIUIMBY I[bO-
ro HACTPOIOBAHHS Ha Pi3HI NUIAHKHU 300paxeHHs. Dopma rpanieHTa Mae OyTu
TaKolo0, 100 y HANCBITIIIIN YacTHHI 300pakeHHs 3MIHM SICKPaBOCT1 B3araji He
B11I0yBaJIOCh, @ y HaWTEeMHIIIIM BoHA 30uTbiuiaacsa Ha 36%. dopmy rpajgieHTa
niaouparoTh Bpyuny. [lo cyri, 11e € miadopom (yHKIIT, IO aTPOKCUMYE TPEHI.

3HIMKHU 3pO0JIEHO B yMOBaxX HITYYHOT'O OCBITJIEHHS (JlaMIla pO3)KaprOBaH-
HS1) 1 BUKOPUCTAHHS KOBTOTO arapaTHoro cBimiodiiasrpa. Tomy y 300paskeHH1
MOTPIOHO 3MEHIIUTH HACHUYEHICTh CUHBOTO KOJIBOPY (muB. m. 2.1). Ile moxHa
3pobuTH uepe3 myHKT mMeHio Hue/Saturation, BUKOpHUCTABIIU 1HCTPYMEHT
Saturation Ta ekCriepyMMEHTaJIbHO BHU3HAYUBILIMU CTYIIHb HOTO BIUJIMBY HAa HacH-
YEHICTh CHHBOTO KOJIbOPY B 300pa’KeHHI.

3.2. Ananisz zicmozpamu. Ha puc. 4, a nobpe BUIHO, 1110 peaJIbHUI TUHA-
MIYHUN J1ana30H 300paXeHHsT MEHIIHM, HIXK JocTynmHUU. OTXe, HEOOX1THO Mpo-
BECTHU OIEpallilo JiHIHHOTO KOHTpAacTyBaHHsS. Pe3ynbTaT MokHa moOauuTH Ha
puc. 4, 6. Jlns dororpadii nutida y cxpemeHnx Hikosx (puc. 4, ) Takoro Je-
(eKTy He CIoCTepiraeThCs, ajieé HasiBHI “TPOBaliM’ y TIHAX 1 y CBITJIUX TOHaX.
[HakmIe Kaxkyuu, AeTainl y HAUTEeMHIIIUX ¥ HAWCBITIIIIUX JUISTHKaX HEMOKIIUBO
BUJIUTUTH HISIKUMU LU(PPOBUMH METOJaMHU.
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Median: 190 Percentile: Median: 167 Percentile: Median: 76 Percentile:
Pixels: 756012 Cache Level: 1 Pixels: 756012 Cache Level: 1 Pixels: 196608 Cache Level: 2

Puc. 4. [iarpama po3snoniny sickpaBOCTi mikcelsiB y ¢otorpadii mutiga TEKTOHITY: a —
1151 pororpadpii, 3podsieHoI 6e3 aHaizaTopa; 6 — a1 pororpadii, 3pobdyeHoi 6e3 aHaJTi-
3aTopa, MiCJIs MPOBEAECHHS omepallil JiHIMHOrO KOHTpAacTyBaHHS, 6 — s ¢ortorpadii,
3po0JieHo1 3 aHamizatopoM. I1o BepTuKaii BiAKJIaAeHO KiJAbKICTb MiKCEJIiB; IO TOPU30H-
TaJi — ix sickpasicTb Bim 0 mo 255

OpienTyrouuck Ha cepenne 3HaueHHsa (Mean) (puc. 4 6, ), MOXKHA CKa3arH,
10 otorpadis 3podiieHa 6e3 aHai3aTopa, € CBITIOK 3a ToHOM (Mean = 159,57),
a 3 aHamizatopoM — TeMHoI0 (Mean = 97,45). OTxe, a1 puc. 4, 6 MOTPIOHO
J0JIaTH KOHTPACTY CBITIIMM JICTAJISIM, IIPH [IbOMY HE BTPATHUBIIHN JCTAICH Y TEM-
HUX TOHAX, 7151 puc. 4, 6 — HaBMaku. J1Ji1 mpoBeieHHs Takux onepainiii y Photoshop
CS2 icnye dynkmis Shadow/HighLight. 3amaBmm Mexi o6aacti a1i GyHKINT Ta
IHTEHCUBHICTh BIUIMBY (IMB. 1. 2.2), OTpUMaJu pe3y/ibTar, IOKa3aHui Ha puc. 5.

3.3. 3acaywennsa 3a6ad. AJUTUBHUN IIyM 100pe alpOKCUMYIOTH OLTUM
rayCCiBCHKUM IITYMOM, TOMY JUIsl HOTO 3arTyIIeHHsS] BUKOPHCTOBYIOTh TayCCiBChKY
¢insrpamito. Y nporpami Photoshop € BOynoBanmii 1HCTpYMEHT, LIO 31MCHIOE
Taky ¢uibTpamnito. 3a BukopuctanHs Gaussian Blur HeoOXigHO 3a1aTu po3Mip
BiKHa (DUIBTpAllii, 30KpeMa paiyc, 1110 BiIPaXxOBYIOTh BiJl LICHTPAILHOTO €JIEMEHTA
Macku. Bubip 11boro BikHA 3aJI€XKHUTh BiJl PO3ALILHOCTI 300paxeHHs (TOOTO Bif
TOTO, SIKa KUIBKICTh MIKCENIB MPHUIIaJae Ha OJUHUINIO 300pakeHHs). Y CTarTi

miKce.

Puc. 5. @otorpadis 1tiha TeKTOHITY miciist 3acTocyBaHHsI iHCTpyMeHTY Shadow/HighLight:
a — 3po0JeHol 0e3 aHaiizaTopa; 6 — 3 aHaJIi3aTOpPOM
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Puc. 6. ®otorpagis nuripa TeKTOHITY ITicas 3acTocyBaHHS iHCTpymMeHTy Unsharp Mask:
a — 0e3 aHaizaTtopa; 6 — 3 aHaJai3aTOPOM

JInist BUfasieHHsT IMITYJIbCHUX 3aBaJl 3aCTOCOBYBAJIM MeJliaHHY (PUIbTpartito i3 Ta-
KM CaMUM paJilycoM BikHA. [[Jis IbOro MoKHA CKOpHCTAaTHCS BOYIOBAHUM (PLIBTPOM
Median abo BpyuHy 3aJ1aTi MacKy, 3 SIKOK MPOBOIUTUMYTH 3TOPTKY 300paXKeHHS, Y
BikH1 pisTpa Custom. [Ipukiaaym BUKOPUCTAaHUX MAaCOK HABEJCHO V I1. 2.3.

3.4. /lughepenuianvne niosuwienns Konmpacmy medxc 300paxceHts. YBeCh
aJTOPUTM, 1110 HOCUThH HA3BY “‘Hepi3koi Macku’ (auB. 1. 2.4) MOXKHA MPOBOUTH
KpOK 3a KpOKoM, ajie y nporpami Photoshop BiH yxke 3anporpamoBaHuil SiK OKpe-
Muit QinbTp 1 HocuTh Ha3By Unsharp Mask. 3a iioro BruinBy Ha 300paskeHHS T10O-
TP1OHO 3a7aTH pajalyc BikHA (QUIBTpALii IS 3MIaKyBaHHS 300paKeHHs Ta CHITY
KOHTPACTYBaHHS, 110 € TUM CaMHUM, IKOW B aHajoroBii (ororpadii kisibka pas
MIPOBOJIUIIN omeparltito “Hepi3zkoi macku’’. [lepen 3actocyBaHHSIM 1BOTO (iIbTpa
dotorpadiro nepeBenau y KoJIbOpoBy Monelb Lab.

OnucaHy BUIIE OMepalliio MOTPiIOHO MPOBOAUTH KUIbKa pasiB 13 IJIaBalo-
YUM palycoM, KOXKHOTO pa3y 13 301IbLICHHSM WOro 3Ha4Y€HHS, JOKH pajlyc
¢inbTpaLii He AOCITHE po3Mipy KOpHUCHOro curhainy. Lle gacts 3Mory migkpec-
JIUTH JIeTajl pI3HOro MaciTaoy.

Jlo TOro >k MOTPiOHO MiABUIIMTUA KOHTPACT AUISTHKUA PO3(QOKYCYBaHHS, SIKY
OyJi0 BU3HAYEHO HA MOYATKY aHai3y 300paxeHsb. Lo quisHKy BUALIAEMO Ta Oe3-
MOCEPEAHbO A0 HEl Ille pa3 3aCTOCOBYEMO OMNEpPalil0 KOHTPACTYBAHHS MEX.
Ockinbku po3(hoKycyBaHHS B1IOYBA€THCS MTOCTYIIOBO, TO CTBOPIOETHCS OKPEMHUH II1ap
13 niero uux GuUITpiB. [0 HHOTO MPUKPIMIIAEMO TPAIEHTHY MACKy, 1110 BU3HAYa-
tuMe cTymninb BIMBY Unsharp Mask Ha pi3ni ginsiHku 300paxkeHHs (puc. 6).
dopmy rpagieHTa Mig0MpPaeMO BPYUHY.

Sk 3ragyBanocs BUIIIE, Y Iporpami iCHyE MOXJIMBICTb 3aaTH MACKY 3 SIKOIO
MPOBOAUTUMO 3TOPTKY 300paKeHHsI Bpy4YHY. 3aJaBIld MacKy

0 1 0
w=1 -4 1
0 1 0
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Puc. 7. ®otorpadisa nutica TeKTOHITY Imicas mii Ha ¢oTo onepaTtopoM Jlaruiaca: a — 6e3
aHaJizaTropa; 6 — 3 aHaJIli3aTOpoOM

y BikHI (inbTpa Custom, aieMo omepatopoM Jlarminaca Ha KOXKeH MiKcen 300pa-
KeHHsI. 3TiIHO 3 (opmysoro (6), MOTPIOHO BIAHSATH BiJ OPUTiHAIBLHOTO 300pa-
KEHHsI Te, Ha sike moAisuii oneparopoM Jlamnaca. Lle 3aiiicHIOEMO Yepe3 MyHKT
mento Calculation, 3a 10MOMOro0 SIKOT0 1 MOXKHa MPOBECTH 110 apu(PMETHUUHY
omnepariito (puc. 7).

Ha nocnimxyBanux ¢ortorpadisax nuidiB BUSIBUIOCH aKTyalbHUM 3aCTOCY-
BaTH OOMJIBAa METOAM IMIABUIIIEHHS KOHTPACTY MEX CYMICHO.

[TopiBHsiHHSA puc. 3, a Ta 7, a moKa3ajo, M0 3aCTOCYBaHHS OMHCAHOIO aj-
roputMmy o0poOku gororpadiii nuTidiB 1a€ 3MOTY TOUHIIIE BUAUTATU MEXI1, (Hop-
My Ta po3Mipu ApiOHUX 3epeH MiHepaliB; puc. 3, 6 Ta 7, 6 — yTOUYHUTH PO3MIpU
BKJIFOYEHb T4 TEMHOKOJIIPHUX MiHEpaTiB (30Kpema, BIAAUIMTH iX Bij MOXIOHUX
3epeH, 110 3HAXOASATHCS B MOJOXKEHHI MOracaHHsd). Y BEIHMKUX 3€pHax KBapIly
(puc. 7, 6)) micng 3acTOCYBaHHSI BUIIEBUKIIAIEHOT METOJIMKH MEPETBOPEHD 3’ sIB-
JS€THCA MOXKJIMBICTH TOYHOTO BHJIUICHHS BHYTPIIIHIX 30H, SIKI B110Opa)aroTh
CTPYKTYPHO-AMHAMIYHI YMOBHM PEKpHUCTaI3allli KBapILy.

BucHoBku. Onucanuii KOMIIJIEKC METOIB JIa€ 3MOTY HaBITh Yy pa3i 4acT-
KOBOTO PO3B’sI3aHHA MTPOOJIEM, OB’ sI3aHUX 13 IU(GPOBOIO 00poOKoI0 PoTorpadii,
CYTTEBO MOJIIMIIUTH SKICTh Ta 1HHOPMATUBHICTH 300pakeHHsA. CKIaA0B1 METO/IB
IPYHTYIOTHCSl Ha MPUHIUIIAX, Kl IIUPOKO BUKOPUCTOBYIOTH MiJ 4Yac LU(POBOI
00po6ku doTorpadiii, TOMy 3aCTOCYBAaHHS iX MOXKJIUBE ISl IUPOKOTO KOJja rpa-
¢i1unux nporpam. Pazom 13 Tum nporpama Adobe Photoshop € monynsipaum npo-
IrPaMHUM MPOTYKTOM, TOMY METOAMKA [IUPPOBOi 00pOOKHU 300pakeHb MOXKe OyTH
peasizoBaHa HIUPOKUM KOJIOM KOPHCTYBayiB.

Hageneni pe3ynbraTtu MiATBEPIKYIOTh JOLUIBHICTH 3aCTOCYBAaHHS 3aIpo-
MMOHOBAHOT METOAUKHU ITU(GPOBOT 0OPOOKH 300pa’keHb JJIsI MOAAIBIIIOTO iX 10 CI1I-
’KEHHsI Ta BUKOPUCTAHHS B HaBUYAJIbHO-METOIMYHUX, IPE3ECHTALINHUX, HAYKOBHX
Ta IHIIUX MaTepiagax.

219



1. Jlereiina B. B. Photoshop CS2. Hactosiuii camoyuuntens: [Ipemnp. / Kues Bek+; CI16. KO-
POHA. - K.: HTH, 2006. — 526 c.

2. Kamunxkuna /1., Baromn /1, [1poGiema mogapieHus 1iryma Ha i300paKSHHUSIX U BUIIEO U pas3iiiy-

HBIE TIOAXOBI K ee pemieHuto // “I'paduka u mynsrumenya”. — http.//cgm.graphicon.ru/content/

view/74/64/

Jlazapes C. IIpodeccruonanbHas pe3kocTb. — http://see.agkr.ru/tonkosti/2 003 rezkost/

4. Ilpunnesckas JI. Kak pabGoraer uudpoBas kamepa. — http.://daily.sec.ru/
dailypblshow.cfm?rid=8 &pid=12981&pos=3&stp=10

5. Coiidep B. A. Komnsrorepnas oOpadoTka nzoopaxkenuii / CopocoB. 00pa3oBar. ;KypH. —
1996. — Ne 2. — C. 118-124.

6. Coiidep B. A. KomnrsroTepnast oopadborka nzobpaxkenuii // Tam xe. — 1996. — Ne 3. —
C. 110-121.

7. Munosckuit A. O6paboTka n3o0paxenuii B iudpoBoit potorpadumn. — http://www.i2r.ru/

8. IIparr O. LUudposas odpaboTka nzodpaxkennii: [lep. ¢ anm. — M.: Mup, 1992. — KH. 1. -
213 c.

9. R.C. Gonzalez, R.E. Woods. Digital Image Processing. — Prentice-Hall, Inc., 2002. —
P. 793. — http://dsp-book.narod.ru/books.html

|98)

220



