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B nepBoW cTatbe cepuana, noceaweHHoro LudpoBoii hotorpadum, Mol 3a-
HUMaNUCb CBOWCTBAMM annapaTypbl, BTOpas 6bina NoCBALEHA KOMNO3K-
UMM U TEXHUYECKMM NPUEMAM MOMyYeHUs CHUMKOB. B nocneaHei ctatbe
Mbl MOrOBOPUM 06 M3006paXKeHUN KaK TaKOBOM U 0OCYAUM, KaK MOXHO Npo-
W3BOAWTb [ONONHUTENbHYIO 00paboTKy hoTorpacuil Ha KoMnbioTepe.

NA pefaKTUpoBaHus LMGPOBbLIX CHUM-

KOB Mbl, €CTECTBEHHO, [IO/IKHbI UMETb Ha

KOMMbOTEPE COOTBETCTBYHLLYIO NpPO-
rpammy — rpaduyeckuit pegaktop. Cywecrsyet
MHOeCTBO Pa3NNYHbIX MPOAYKTOB, HAYNHAA C
GecnnarHbIX NPorpamm, KOTopble NO3BOASIOT
NPOW3BOANTb OCHOBHblE AENCTBUSA, U NPOrpamm,
npunaraembix K LMGpoBLIM Kamepam, BN0Tb 0
npodeccMoHanbHbIX NAKETOB, OPUEHTUPOBAH-
HbIX Ha MOLrOTOBKY CHUMKOB A NeYaTn uim
ny6nukaumm B ViHTepHeTe. B 37011 cTaTbe Mbl
OMUIIEM OCHOBHble MPUHLMMbI PeAaKTUPOBAHUS

undpoBex hoTorpaduit, npuyem Gyaem cuu-
TaTb, YTO MOYTM BO BCEX CIY4aAX UMEETCH B BU-
ay nporpamma Adobe Photoshop.

Mmo6anbHoe U3MEeHeHue
U3obpaxkeHun

Tunbl U3MEHEHUs N300paXKeHUs MOXKHO pasfae-
JINTb Ha Ba OCHOBHbIX Kjlacca: mobanbHble n3-
MeHeHuA M306pa)KeHI/IH 1 NoKanbHble. Mobans-
Hble COCTOAT, MaBHbIM 06pa30M, B U3MEHEeHUN
KOHTpacTa uau UBETOBOro TOHA, APKOCTH, pe3-
KOCTW Unn U3MeHeHun pasmepa M306pa)KeHMﬂ n»
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7. N. JIoKanbHbIMU Ha3bIBAIOTCS B OCHOBHOM W3-
MEHEeHMs TUNa PeTyLIK, yaaneHus AeTanei, 1o-
KanbHOro CraueaHus u T. A. Bce mobanbHble
M3MeHEeHNs N306PAXKEHNS MOXHO NPUMEHSATL
TaK)Ke NOKANbHO, ECAIU Mbl BbIGEPEM HEKOTOPYIO
ero o6nactb. PaccMoTpum cHavana mobanbHoe
U3MEHeHUe N306paxeHns.

Muctorpamma

OnHOM M3 OCHOBHbIX BETMYMH, MO3BONSOLMX
NPON3BOANTb KONMYECTBEHHYIO OLLEHKY KaXao-
ro LMdpPOBOro M300paXKeHUs, ABNAETCA €ro rc-
Torpamma. [mcrorpaMmma — craTucTuyeckas Be-
JINYNHA, KOTOpas MOKa3bIBAET, CKONBKO MUKCe-
Nleil COOTBETCTBYET KaX oMy LiBETY B U306pa-
eHun. Ecnu, Hanpumep, n3obpaxeHue AByx-
LIBETHOE, TO B rTMCTOrpamme 6yJ1yT NINWb fBe Be-
JIMYUHBI: YACTO NUKCENelt OLHOMO U Lpyroro
uBeToB. TaK Kak u3obpaxeHue MMeeT Tpy LiBe-
TOBbIX KaHana, ero rucTorpamMmma umeeT Tpu Co-
cTanstowmx. OAHaKo BCerga BMecTe € COCTaB-
nsowmmn RGB (kpacHblit, 3eneHsblit, cMHW) 3a-
[AeTCA elle UHTEHCUBHOCTb, KOTOpAs COOTBET-
CTBYET CPefiHEeN BENIMYMHE BCEX TPEX KAHANOB.
B HeKOTOpbIX MporpamMax Mbl MOXeEM BCTpe-
TUTBCA C UHTEHCUBHOCTbIO CBETA MU OCBELLEH-

o6paboTKa M306pPaxXeHUW
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A Puc. 1 (a, b). DOTOCHMMOK M ero rucrorpammvia

HOCTbl. HekoTopble BbICOKOKAYECTBEHHble
undposble hoToannaparbl NOKa3biBAKT r1C-
TOrpamMmy NpsMo Ha XUAKOKPUCTaNIUYECKOM
aucnnee.

Moyemy ructorpamma Tak BaxHa? locmoT-
PUM Ha CHUMOK U ero ructorpammy (puc. 1a,
b). YTo mMbl MOXeM nonyunTb U3 Hee? JleBas
4acTb FUCTOrPaMMbl, TO €CTb TaM, rae HaxoauT-
CA HU3Kas MHTEHCUBHOCTb APKOCTH, Ha3bl-
BaeTcs TeHblo (shades), cpepHas yacTb —
cpepHeit spkocTblo (mid-tones), a npasas
cemias yacte — saipko#t (lights). 3pecs
MOXHO BUAETb, YTO 3TO U3006paxeHne UMeeT

MaKCMMaNbHOE YUCII0 NUKCeNel B NeBOM Yac-
TW TUCTOTPaMMbl, TaK KaK B laHHO o6nactu
n306paxeHus npeobnafaeT HU3Kas UHTEH-
CMBHOCTb. BTOpoOit cTpenkoit 0603HaYeHa 06-
NacTb € 60NbLON UHTEHCUBHOCTbIO APKOCTU
— 0YEBUAHO, 30eCb HAXO[ATCA MUKCENH, OT-
Bevawowme 3a uzobpaxeHue Heba. B atom
n306paKeHnn GONbLIOE YMCTO TEMHBIX MUKCe-
neit 1 60/bWOE YUCIO CBETABIX NUKCENeH, To
€CTb 3/1eCb Mbl UMEEM BbICOKYI0 KOHTPACT-
HOCTb. ITO 06CTOATENLCTBO Mbl 06HAPYXMUK
Ha rucTorpamme, He MALA HA CaM CHUMOK.
TaK KaK y Hac umeeTcs 6ONbLIOE YNCIO NUK- »

A Puc. 2 (a, b, c). DOTOCHUMKM C pa3HOW IKCMO3ULUENH (KOHTPACTOM) U COOTBETCTBYIOLUE TMCTOrPpaMMbl
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A Puc. 3 (a, b). O6pa6oTKka CHUMKaA NepeHoCoM «Gesioi TOYKU» Ha rMcTorpaMmme

ceneit B 1€BOI YaCTU rMCTOrpaMMbl, TaM U306~
paxeHue B Lenom TemHoe (low-key image),
NMUKCENN B NPaBoil YacTu, HA06OPOT, COOTBETCT-
BYIOT cBeTOMy U306paxeHuto (high-key). M3o-
OpaxkeHus ¢ 6ONbLIKMM KOMYECTBOM UHTEHCHB-
HOCTei B LIEHTPE UMEIOT 0ObIYHO HU3KYIO KOH-
TpacTHocTb (average-key). 3Tn cnyyan unnioct-
pupytoTcs Ha puc. 2a, b, c. NMepsoe n3obpaxe-
HWe, 04EeBULHO, TEMHOE, N 3TOMY COOTBETCTBYET
€ro rucTorpamma, BTopoe 1306paxeHue, B Le-
oM, poBHoe. lNocnegHee U306paxeHue CanL-
KOM CBETIOe, 06 3TOM roBOPUT nycTas neBas
4acTb UCTOrPaMMbI.

06bI4HO HaMYYLWAs TUCTOrPaMMa — 370 Ta,

KOTOpas COfePXUT BCE BEANYMHBI. [Tpu 3TOM He
UTPAET PONK, KaKOWN UHTEHCUBHOCTBIO OHM
NpeACTaBeHbl, BaXKHO JNLb TO, 4TO UMeKTCS
BCe BeNNYMHbI. ECIM HeKOTOpble BeNMYMHBI OT-
CYTCTBYIOT, 3TO 03HAYAET, 4TO U3 256 BO3MOX-
HbIX LBETOB Mbl MCMOJIb3YEM TOJIbKO YacTb. 3TO
00bIYHO NPUBOAMUT K NEPEXOKEHHBIM MECTAM Ha
toTorpacum, K OBHOPOAHbLIM TEMHbIM NATHAM
MW NATHAM OAHOTO LiBeTa U T. M.

CyuwecTByeT in cnocob cnactu dotorpacduio
€ nnoxoii ructorpammoit? ®otorpadus copep-
XNT BONbLLIOE KONNYECTBO MHGDOPMALUK, U fO-
6aBuTb YT0-NM6O 0YeHb TPYAHO. MOXKHO pas-
JIMYHBIMM cnocobamu ee MOJMUPULMPOBATb, YTO-

MpeacTaBieHne U XpaHeHUe N306paXkeHuin

Obl YY4LWNTL BOCTIPUATUE, HO CIIOXHO A06a-
BUTb K Y)Ke NMONYYEHHOMY U306paxeHuIo 4To-
nnbo cyuwecTBeHHoe. M03TOMy UCMONb3yeMblii
HeKoTopbiMK hoTorpadamMm NOAXoA «KaK-HM-
OyAb HaluenKato, a ;oMa B TeNJe UCMIPABIIO» He
onpaegbiBaeT cebs. OTcyTCTBYIOWYIO MHDOPMa-
Mo f063BUTL HeNb3s.

KayecTBeHHble MporpamMmbl NO3BONAIOT pe-
AAKTUPOBATb TMCTOrpamMMmy iByMA PasHbIMU
€nocob6amu: NpAMbIM AOCTYMOM U C MOMOLLbIO
TaK Ha3bIBaeMbIX KPUBbIX UM MOUCKOBLIX Tab-
nuy, (look-up table).

HenocpepacTBeHHoe

M3MeHeHUe rmcTorpamMmmbi

Pacckaxem 0 pefakTMpoOBaHUM TEMHOTO N306-
paxkeHus ¢ nomolybto nporpammbl Photoshop.
Ha puc. 3a nokasaH opuruHan 1 ero rucTorpam-
Ma C npefnonaraembim U3mMeHeHuem (puc. 3b).
370 N306paKEHNe UMEET MIOXO HACTPOEHHYIO
MHTEHCMBHOCTb GEJ10T0 LBETa, Tak Ha3blBaeMyio
Genyto Touky. MNepeaBuKeHneM Kypcopa Ha
NepBbIii HYXHBI CBETNbIN LBET Mbl NepeHecem
rUcTorpammy Bnpaeo, PacTsaHEM ee 1 nepemec-
TUM CPeSHIol0 30HY UHTEeHCMBHOCTM (mid-to-
nes) B 6onee ceemyto o6nactb. O4eBULHO, YTO
rucTorpamMma UCnpaBneHHOro TakuM 06pasom
1300paxeHns UCMONb3yeT BECb ANaNa3oH UH-
TEHCUBHOCTU, HO TEM He MeHee OHa HEeCKOJIbKO
pBaHas. IT0 NPOM30LLIO0 NOTOMY, YTO UCXOLHOE
1306paxeHune He UCNoNb30BaANO0 BECH AUHAMM-
YeCKWil [1ana3oH: B pe3ynbTaTe Mbl HE MOXeM
noJy4YuTh 6ONbLUYIO UHTEHCUBHOCTb, U HEKOTO-
pble 3HaueHMs NpocTo OyAyT OTCYTCTBOBATb. %

Y10 Me y Hac ecTb Ha AUCKe?

CKO/bKO OUTOB
U CKOJIbKO LiBETOB?

MN306parkeHne, KOTOpoe UMEeeTC B KOMMblOTe-
pe, COCTOUT U3 INEMEHTOB M300PaXKEHNS (MUK-
cenen). Kaxabli NUKCenb COAEPKUT HEKOTOPOE
MHOXECTBO GWUTOB ANsl MPeACTaBieHus LBETO-
BOW MHdopmaLmnn. OCHOBHOM U Haubornee yno-
TPEOUTENBHBIR PEXUM UMEET 24 GUTa ANS KaK-
[l0ro MuKcens, To ecTb Mo BOCEMb GUTOB ANA
KPacHOro, 3e/leHOr0 U CMHEro KOMMOHEHTOB
LBeTa. TeM caMbiM Mbl UMEEM B CBOEM pacro-
psKeHUn 16 777 216 LBETOBbIX KOMOUHALMNA.
3T0 YMCNIO KAXKETC OrPOMHbIM, HO Ha CaMOM
[ilene atoro mano. HYenoBeyeckui rmas MoxeT
paznnunTb 168 MNH LBETOB, OAHAKO OAHOBpPE-
MEHHO TOJSIbKO OKOJI0 AeCHATH Thicsy. M3 atoro
cnepyer, YTO XOTA Ha 3KpaH KommnbloTepa Mbl

A NN P E N1 b 2 0 0 2

MOYEM BbIBECTU U306PAKEHNS C BbICOKUM Ka-
4eCTBOM, HO LIBETOBOW Nepefayn MHOrMX pe-
anbHbIX N306PaXKEHWIM Mbl HE MNONYYUM.
BarnaHuTe Ha conHue, nonpobyiTe ero cdo-
TorpadupoBaTth U NOCMOTPUTE MOTOM Ha MU30-
6paxkeHne Ha cHumKe. LUndposon dotoanna-
paT He MOXET nepeaaTb TaKylo 60bLy0 cBe-
TOBYIO MHTEHCUMBHOCTb, @ MOHUTOP KOMMblOTeE-
pa He CMOXEeT ee 0TO6pa3nTb. Takas e nNpo-
651eMa UMEETCs U B APYroM KOHLE AnHamuye-
CKOro AvanasoHa. Ho4blo YenoBeyeckui rnas
MOXET NPUCNOCOBUTLCH K O4EeHb Masion UH-
TEHCUMBHOCTM CBeTa (CBETOYYBCTBUTE/bHbIE
SAYENKU pearnpytoT JaxKe Ha OAMH-eAUHCTBEH-
HbI# GOTOH), 0O4HAKO Ha undpoBom GOTO-
CHUMKE Mbl YBUAUM TONbKO LWYM, FaBHbIM
o6pa3om NoTomy, 4To LMbpoBas Kamepa He

MOXET pearMpoBaTb Ha TaKylo HU3KYIO UHTEH-
CUBHOCTb, @ TaKXXe MoTOMY, 4TO MOHUTOP He
MOXET ee 0To6pa3uTb.

M306parkeHns, KoTopble pacnonaratoT Tpems
6ariTamun LBETOBOW MHMOPMALIMKM Ha Ka/abli
NUKcenb, HadbiBatoTcs true color (ectecTBeH-
Hasa nepefaya upeta). Tak HasblBaeMble U30-
6paxkeHus high color (ynydlweHHas nepegaya
LiBEeTa) MCNONb3YIOT ABa 6alTa Ha OAWH MUK-
cenb, NOTOM LiBeTOBas MHPopMaLms npea-
cTaBnseTcs B pexume 5-6-5, T0 ecTb WeCTb
6UTOB AN 3eNeHOro LBeTa, No NaTb 6UToB

L1 KPaCHOro W CUHero. Yenoseyeckuw rnas
Haunbonee 4YyBCTBUTENEH K 3€NEHOMY LIBETY,
No3TOMY €ro HacTpolKa Hanbonee TOHKas.
CpaBHUTENbHO NONYASPHLIM GOpMaToM, 0Co-
6EHHO NpY OTOGPaAXKEHWUM Ha web-cTpaHuuax, [
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N306paeHne Ha BUA yylle OpUrMHaNa, Ho ec-
N1 Obl Mbl CENANN UCXOAHbINA CHUMOK bonee
KayecTBeHHO (34ecb 51 Obl NOPeKoMeH0BaN
Mpu CbEMKE YBENUYMTL Auacdparmy), 7o u pe-
3ynbTar 6bin 6ol yyLe.

Kak nokasbiBaet npumep Ha puc. 43, b, Ta-
KMM e 06Pa3oM Mbl MOXEM OTPEryanpoBaTh
TaK Ha3bIBAEMYIO YEPHYIO TOYKY TMCTOrPaMMbl.
06patnTe BHUMAHKE Ha TO, YTO HAAMMUCh HA KO-
pobKe 0T Yas BCNEACTBUE OTCYTCTBUS HEKOTO-
pbIX L{BETOB 3aMETHO UCKAXeHa.

CpefHUit NON3YHOK Ha IMHENKE C HaYabHbI-
MU BEINYMHAMM TUCTOTPAMMbI CIIYXUT A5 ne-
peMeLLeHns CPefHel YacTu TMCTorpamMMel no
HaMpaBNeHMIO K TEMHbIM WU CBET/IbIM BENNYU-
HaM UAW NS U3MEHEHUs KOHTPACcTHOCTU. Ecnn
Mbl EPEMECTUM 3TOT NON3YHOK, HanpuUMep, B
JIEBYIO YACTb, TO BCE, YTO HAXOAMUTCA MEXaY
3TUM NOA3YHKOM U MAKCUMaNbHOM MHTEHCUBHO-
CTbIO, COXMETCS, @ BCE, YTO HAXOAUTCA MeXay
MUHWMAJTbHOM MHTEHCUBHOCTBIO M MOJI3YHKOM,
pactsHetcs. B uenom nsobpaxeHue ctaHet 60-
nee ceembiM. NofobHble U3MeHeHuUs bonee
TOYHO MOXHO CLeNaTh C NOMOLYbIO KPUBbIX.

KpuBble

0aHMUM 13 Hanbosee MOLLHBIX MHCTPYMEHTOB
M06aNbHOr0 U3MEHEHMUs TUCTOrpaMMbl SIBSET-
Csl COBOKYMHOCTb KPUBbIX PEAAKTUPOBaHMA. ITH
KpuBble onucbiBaloT YHKLMIO, KOTOpas onpe-
Lenset, Kak U3MEeHsETCs BbIXOAHAsA BeNMYNHA
NUKCENs B 3aBUCMMOCTM OT BXOAHOM BEUYNHBI,
1 TaKum 06pa3om cykar hunstpamu ans usme-
HEeHWs UHTeHCUBHOCTU LBeToB. Ocb X cooTBET-

o6paboTKa M306pPaxXeHUW

A Puc. 4 (a, b). O6pa6oTKa CHUMKA NepeHOCOM «4epPHOM TOYKU» Ha rMcTorpaMmme

CTBYET MHTEHCUBHOCTU UCXOAHOTO NUKCens, a
0Cb Y — Be/IMYMHe nocne npuMeHeHNs KpUBOA.
Takum 06pa3om, KpUBas, UMeIoLLAs Yron Hakno-
Ha 45°, COOTBETCTBYET UCXO[HOMY U306paXxe-
HUIO, TaK KaK Npu 3TOM HUKAKMX U3MEHEHWN
HeT. [TocmoTpum Ha puc. 5. Touka co 3Ha4YeHu-
eMm 1/2, 7o ecTb C MHTEHCUBHOCTbIO 128, nepe-
MeLaetcs B 1/4. [pn 3TOM NPOMCXOANT CHUXKeE-
HUEe WHTEHCMBHOCTY. Tak Kak KpuBas Henpe-
PbIBHA, TO MPOUCXOAUT U3MEHEHWE U APYTUX Be-
An4uH. o cylecTsy, TONbKO ABE BEANYNHbLI OC-
TATCS HenoaBMKHbIMK: O 1 255. Bce, 4To Mbl
MOXeM Cfienatb C NOMOLLbI0 NPAMOro AOCTyNa K
TMCTOrpaMMe, Mbl MOXKEM OCYLLECTBUTb U C NO-

NMpeacTtaBneHne n xpaHeHne U306paKeHun

MoLblo KpuBLIX. Hanpumep, nepemelseHue be-
NIOTO LieHTpa Ha 0JHY YeTBEPTYIo MO Hanpasne-
HUIO K 60Nee TEMHbIM BEIMYMHAM COOTBETCTBY-
€T nepemelleH1I0 MaKCUManbHOM UHTEHCUBHOC-
TW KpuBbIX BNeBO (puc. 6). 06paTum BHUMaHKe
Ha TO, YTO €C/IN YBENNYMBAETCS FPAANEHT KpU-
BOI, TO TAKXKE NPOUCXOANUT YBENUYEHUE UHTEH-
CMBHOCTM COOTBETCTBYIOLINX MUKCENeN U Ha-
o6opor.

Ho ecTb M3MeHeHws, KOTopble MOXHO Npo-
U3BECTU TONBKO C NMOMOLLYLI0 KPUBbIX, MPAMOA
LOCTYN K rucTorpamme 3geck He nogoiger. Ca-
MbIM BAXHbBIM U3 HUX ABNAETCA TaK Ha3blBae-
Mble S-kpuBas 1 obpartHas S-kpusas. C nomo- »

> aBnsetca dopmart GIF, B KOTOPOM Ha Kaablil
NUKCeNb UMeEeTCs 0aMH 6anT. MNpu 3TOM MOXHO
0T06Pa3UTb 1L 256 LBETOB, YTO MOXET MO-
KasaTbCs 4yA0BULLHO Mano. OAHaKO OCHOBHbLIM
CBOVICTBOM 3TOr0 NpeAcTaBieHns ABASeTcs Tak
Has3blBaeMas LBeToBasi naauTtpa, Kotopas ro-
BOPMT, KAKOMY LIBETY OTBEYAET KaKOM UHAEKC.
B Hawewm cnyyae LBeToBas nanuTpa BbiGUpaeT
13 16 MWIIMOHOB LIBETOBbLIX OTTEHKOB TOJIbKO
TOT, KOTOPbIN B HacTosLLee BpeMs UCMOb3yeT-
cq. B cuny TOro, 4to M306paxeHne MMEHHO C
NOMOLLbIO MANUTPbl MHAEKCUPYET LIBETOBOE
NPOCTPAHCTBO, 3TOT PEXMM Ha3blBAETCA TaKKe
Index Color (MHAEKCMPOBaHHOE NpeacTaB/eHne
ugerta). Popmat GIF BO3HMKAET 06bIYHO BCaes-
CTBWE Npeobpa3oBaHna U3 n306paxeHuns true
color, a cnoco6 npeo6pa3oBaHuns onpeaenser
nanutpy. CyllecTBYOT AOBO/IbHO XUTPOYMHbIE
Crnoco6bl BbIGOpa OCHOBHbIX LIBETOB TaK, YTOObI

Ha nepBblv B3rNs 6bl10 HE3AMETHO, YTO UMe-
eTcs ToNbKo 256 LBETOB, — 3TO M Maso U MHO-
ro, HO C GONbLUMHCTBA TOYEK 3PEHUS ITOrO KO-
IM4yecTBa LBETOB AOCTATOYHO.

Cxxartue

Ba)KHbIM NapaMeTpOM M300paxKeHWUN, XpaHu-
MbIX Ha AWCKE, ABISETCSH CMOCO6 UX CHaTus.
HecxaTtoe n3obpaxeHue 3aHMMaeT MHOMO Mec-
Ta, NO3TOMY Er0 YKeNaTeNbHO KaKUM-TO CMOCo-
60M yMeHbLKTb. K HecyacTblo (C TOYKM 3peHust
cXKaTtus), n3obparkeHne coaepKUT GOSbLLION
06beM MHPOPMALIMK U HEGOSbLLION 06 BEM W3-
6bITOYHOCTM A@HHbIX, MO3TOMY CXaThe 0BObl4HO
caenatb HenpocTto. OanH M3 CNoco60B, KOTO-
PbIM MOXHO OCYLLECTBWUTb CHKaTWe, ABNSETCS
yoaneHue onpegeneHHon MHdopMaLmm Uam or-
pyGneHNe TOro, YTO HE OYEHb BaXKHO C TOYKM
3peHUa BOCMPUATUS. VIMEHHO TaKoe M36bIToY-

HOE CXaTWe SIBNSETC OCHOBHbLIM MPUHLIUNOM
dopmata JPEG. Ecnmn mMbl xpaHuM n3obparkeHne
B 3TOM dopmarte, To TepsieM GOJbLLYI0 YacTb
MHdOPMaLMK, KacaloLLencs Kakux-nmbo aeta-
nen. Mpu NoBbILEHUN CTENEHU CKATUS (4TO
NPUBOAUT K eLle MeHblemy pasmepy daiina)
3TW NOTEPU CTAHOBATCS 60Nee 3HAYUTENbHBIMU.
Kpowme Toro, JPEG, no ceoew cyTtu, npu 601b-
LWOM KO3bDULIMEHTE CXKaTUS U3MEHSIET LBET
HEKOTOPbIX MUKCENEeN, Aaxe Lenbix obnacren
pazmepom 4x4 nukcenen.

®dopmatbl TMna TIFF unn PNG ncnonb3yoT me-
TOA CXKaTua LZW 6e3 notepu MHPopMaLIMK.
XpaHumoe B aTnx dopmaTax nsobpaxeHue
06bI4HO MMeET 60nbluni 06beM, Yem B JPEG,
HO B TOYHOCTW OTBEYAET CHUMKY, CAeNaHHOMY
Ha undpoBoi Kamepe. MNMo3ToMy Mbl AOSKHbI
pPeLWnTb, YTO NPEeANOYTUTENIbHEE: SKOHOMUS
namsaTu v NoTepst AeTanen Uan KayecTso.
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06beauHeHue
thoTorpacuu

HeKkoTopble undpoBblie GoToannapatbl UMEOT
GYHKUMKU co3aHna naHopamHbIX GoTorpa-
Wi, 0lHAKO BO MHOTMX ClyqasX Heb3s
0601TUCL 6€3 py4HOro o6beanHeHus. Mpume-
POM MOTYT CAy»KUTb CKaHWPOBaHHbIE GOTO-
rpaduu unu Kaptbl.

B nepsyto o4epeab dotorpadumn AOMKHbI ne-
peKpbiBaTbesl. Ecnn oTcyTCcTBYIOT 06LLiMe 3ne-
MEHTbI, coeanHeHne doTtorpaduin o4eHb
CNoXHo. 06e doTorpadun HyHO 06paboTaTb
B LIBETOBOM OTHOLLUEHUM TaKUM 06pa3oM, 4To-
Gbl OHM GbINK cornacoBaHbl B LIBETE, MO
KparHen mepe, B 06LLEN YacTu, nocne Yero
OTKPbITb B MpOrpaMmMe, KoTopasi no3BonseT
paboTtaTb NMOCAOMHO W, MaBHbIM 06Pa3oM, C
npo3payHocTtblo. CHavana BCTaBUM B UTOrO-
BO€E M306paxkeHne nepsylo U3 AByx doTorpa-
duin. 3aTem BCTaBMM BTOPYIO, HO HAaCTPOUM
ee Npo3payHOCTb TaKUM 06pas3oM, HTOObI
MOXHO 6bI10 BUAETL GOH. Tenepb nocrapa-
emMcs MoMecTUTb 06a M306paXKeHUs TaK, YTo-
6bl OHW Kak MOXHO TOYHEee COOTBETCTBOBaU
apyr apyry. Bo MHOrmx cnyvasx Ham He 060oW-
TUCb 6€e3 NEPCNEKTUBHOM KOPPEKLMUK M306pa-
YXeHun. Ecnu Bce B nopsiike, NocTaBUM Mpo-
3payYyHOCTb B NMepeaHeM U306paXKEHUN Ha Hy-
Nb 1 obpexem nony4yeHHyto dotorpaduio 1o
HYXXHOM BENUYUHBI. B HEKOTOPbLIX CiyYasx
M306paXKeHnsa MOryT oKasaTbC HECOOTBETCT-
BYIOLMMK NO UBETY, MK GyaeT HabnoaaTbes
3Ha4YuUTeNbHOE HeCOOTBETCTBME B MeCTe Mne-
pexozga mexay cnosiMu. B Takom cnyvae cne-
[lyeT HEMHOro pa3mMasaTb MeCTO CTbIKOBKM.

A O6beauHeHue ¢otorpadpui
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A Puc. 5. BoigeneHne HU3KOW UHTEHCUBHOC-
T C NOMOLLbIO KPUBbIX pefaKTUPOBaHUSA

b0 S-KPUBOW Mbl NOBbIWAEM KOHTPACTHOCTb
n306paxeHns n HaobopoT (puc. 7a, b).

Pe3kocTb
Ewie ofHNM BaXHbBIM TUMOM M06GANLHOMO U3Me-
HeHUs U300paxeHUs ABNAETCA U3MEHEHNE ero
pe3kocTu. He nonb3ysich WTAaTUBOM, pefiko yaa-
eTCA yepaTb hoToannapar HenoABUKHO, 3Ha-
4nT, 306paxeHne BCera HECKOJIbKO pa3masa-
HO. YenoBeyeckuii a3 4yBCTBUTENEH K rpaHu-
LiaM U300paxeHus, No rpaHuLLaM Mbl pacno3sHa-
eM 06bEKTHI, 1 NO3TOMY UX HapylleHWe ABAseT-
CA CYLLECTBEHHbIM HE[OCTATKOM NPY BU3yasb-
HOIf OLleHKe KayecTBa U306paxeHus. Yenuye-
HWe pe3KoCcTH 00bIYHO 3aKityaeTcs B 6onee
YeTKOM 0603HaYEHUM TPaHNLL B U300paXKeHUU.
Mpexae Bcero, onpeaensioTcs BCe rpaHuLb,
KoTOpble NpocTo AobasasioTcs K 06bekTty. O1-
HOCUTENIbHO MOLLHBIM (XOTS HECKObKO YCIOX-
HeHHbIM) MHCTpyMeHTOM B Photoshop sBnsetcs
tyHKums Unsharp Mask, koTopas obpabartbiBaet
061acTb BOKPYT NUKCENS, BLIYUCASAET pacnpene-
NeHWe XapaKTepUCTUK B 06/1aCTH 1 Ha 3TOM oc-
HOBE M3MeHseT 3HayeHue nukcens. 06bIYHO
pEeKOMEeHJYeTCs UCNoNb30BaTh GYHKLMIO yBENU-
YeHWs pe3KOCTU MHOTFOKPATHO, TaK Kak ee npu-
MeHeH1e NPUBOANT K Ay6AUPOBAHUIO FpaHuL, u
HeraTMBHbIM AONONHUTENbHLIM U3MEHEHUSAM.
YMeHblUEHWe pe3KoCTU N306paKeHNs ABNS-
€TCA OfJHOV U3 OCHOBHbIX YHKLMIA Ans ycTpa-
HeHus wyma. LWym n no cywectsy Bca UHdOp-
Mauus B u306paxeHnu (BKIKOYAsA rpaHnLibl)
NPOCTO pacnpeaenstoTcs No CBOeN OKPeCTHOC-
TW. OBHUM W3 MABHbIX MHCTPYMEHTOB 1S YCT-
paHeHus WyMa ABASETCA TaK Ha3biBaeMblii
unbTp MOHOKNb (median). PyHKUMA pa3mbITUSA
B ABWXeHUM (motion blur) moxeT ycTpaHUTh
HEKOTOpble MOrpeLLIHOCTH, Bbi3BaHHbIE ApOXa-
HUEM PYKM NPU BANTENLHO 3KCNO3ULMK.
MpuMeHeHMe 3TUX HUNLTPOB MANIOCTPUPYET-

A Puc. 6. NMepeHoc «6enoi TOYKKU» C NOMO-
WbI0O KPUBbIX pefaKTUMpoOBaHUs

A Puc. 7. O6pa6oTKa KOHTPACTHOCTU U3006-
paXeHusl ¢ NOMOLLbI0 S-KPUBbIX

¢ Ha puc. 8a, b, c. Ha nepsom 13 Hux nokasa-
HO pa3MasaHHoe U306paxeHue, B cepesnHe —
YMEPEHHO UCMPaB/EeHHbIA B LBETOBOM OTHOLUE-
HWW OpUTUHAN, Ha TPeTbeM — u306paxeHue
nocne yBeNnYeHNs Pe3KoCTy.

U3meHeHUe pa3mepoB

1 undposoe mMacwiTabupoBaHue

OpHo 13 Haubonee YacTo UCNOMb3yeMbIX One-
pauuii ABASETCA U3MEeHeHMe BENNYMHbI M306pa-
*eHus. [ins 3Toil onepauuu Bcerga Heobxoau-
MO NMPOBOAUTb TaK Ha3blBAaEMOE NpefiBapuUTeb-
Hoe KBaHToBaHue. Lintdhposoe nsobpaxeHue
onpegeneHo TobKO B AMCKPETHBIX BEIMYMHAX,
a UMEHHO, TOYHO U3MEPSETCS YNCI0BAs BEU-
YMHA MUKCENs B ero LEHTPE, U 3Ta BENNYMHA
NPUNUCBIBAETCA BCE NOBEPXHOCTU NUKCENs.
Ecnn n3o6paxeHue yBeNUYNBAETCA UMM YMEHb-
Waetcs, Heob6XoAMMO KaKUM-TO 06Pa3oOM Bbi-
YNCNATb HOBbIE 3HAYEHMA B LIEHTPAX NUKCeNei.
[ins atoro nsobpaxeHue HEOHX0AUMO CHavana
nepeBecTW B HenpepbiBHOE ONUCaHKe U CHoBa
NpPOBECTU KBAaHTOBaHWe. HoBYIO BENNYMHY NUK-
Censt Mbl JOKHbI BBIYUCIUTL MO UMEIOLUMCS
3Ha4YeHuAM. [1na 3Toro ucnonb3yercs oKpecT-
HOCTb NUKCeNs, Npuyem 3aech HeobXoaMMo
YUMTBIBATb TPU OCHOBHbIX 06CTOATENLCTBA: Be-
JIMYMHY UCMOJIb3YEMOI OKPECTHOCTH, CNOCO6
BbIYMCNIEHUSA HOBO BENIMYMHBI U pacnpegene-
HWe nuKceneit B ceTke. ONTUManbHbIM ABAAETCA
pacnpegeneHue TMNa Mo3auku, Nofo6bHo Tomy,
KaK 3TO NPOMCXOANT Y HACEKOMbIX, TO €CTb KOr-
[a COCeHME NUKCENU yaaneHbl Apyr oT Apyra
paBHoMepHo. 0HAKO Ha NPaKTHUKe Mbl 06LIYHO
nmeem U1 poBoi hoToannapar ¢ knaccuyec-
KWUM pa3nioXeHueM 31emMeHToB. To ecTb, Yem
6onblue Mbl UCMOSb3YEM NUKCENEN, TEM JYYLIUX
pe3ynsTaToB gocturHem. CambiM pacnpoctpa-
HEHHbIM C/ly4aeM, KOTOPbLIN AAeT O4eHb KayecT-
BEHHble pe3ynbTarThl, ABAseTcs buKybuyeckas
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MHTepnonAuus (Npy KOTOPoil NPOU3BOANUTCS
VHTEPNONALMS HA MAOCKOCTU CNaiHaMU TpeTb-
eil cTeneHn B 060Mx HanpasneHusx). B HekoTo-
pbix nporpammax (ACDSee) MOXHO BCTpeTUTbCA
¢ hunbTpom JlaHuoLwa unm ¢ uHTepnonauue
MuTyena (nofpobHee 0 HEKOTOPLIX METOfAX
VHTEPNONALWK Bbl CMOXKeTE y3HaTb Ha cailTe
poccuitckoro uHctutyta PocHUW UC no appecy
http://www.riis.ru B pazaene «Kypcsl no Bbic-
el matemaTukey). Yaue Bcero npuMeHaTCs
BapuaHTbl MHTEPNOALMM, KOTAA UCNONb3YeTCA
OKPEeCTHOCTb U3 WeCTHaALaTh NUKcenei, XoTs
HEKOTOpbIe U3 3TUX BULOB UHTEPMNONALMUN MO-
TyT HECKONbKO 3aTeMHATb U306paxeHue. Bo
BCEX CNy4asx MMEeeT CMbIC NMPUMEHUTbL BCE TPU
unbTpa M CpaBHUTL pe3ynbTatbl. 06bIYHO ca-
MOl aBHOI Npo6aeMoil ABASETCA TO, YTO BCe
M3MEHEHWA pa3MepoB NPUBOAAT K YMeHblLue-
HUIO Pe3KOCTM U306paxeHus. Moatomy, ecnu
Mbl XOTUM UMeTb U306paxeHue B popmare
800x600 nukcenei, To Ayyle Bcero Tak 1 ¢o-
TorpadupoBarb.

Y710 e Takoe uMdpoBoe N3MeHeHe Mac-
wraba nzobpaxeHus digital zoom, koTopbimM
TaK ropaAaTca npoussopuTenu gortoannapa-
T0B? OKa3blBaeTCs, peyb MAET BCEro Nnb 06
M3MEHEHWW BENNYMHbI U300paXKeHUs ¢ NoMo-
LWb0 HEKOTOPOIA MHTEPNONALMN. ITa HTEPNO-
NALMSA He MOXKET BHECTU B U306paxeHne HU1-
Kakoit HOBOW WH(OPMaLMK, NO3TOMY 3TO NPO-
CTO HeKoTopbIi Tplok. N306paxeHne doTo-
rpacupyeTcs Npu MakCUManbHO BO3MOXHOM
paspelueHim, a NOTOM UCKYCCTBEHHO yBesu-
yuBaetcs. He nyywe nu ero yBenuyuTs ¢ no-
MOLLbI0 HEKOTOPOI MPOrpaMMbl, YeM NoJb30-
BaTbCA BCTPOEHHOI PyHKLMeN oToannapa-
Ta? OTBeT — HeT. Liudposoit potoannapat He

A Puc. 8 (a, b, c). 06pa6oTKka $OoTOCHUMKA
yBeNM4yeHneMm pe3KoCcTH

o6paboTKa M306paxeHUNn

A Puc. 9. YcTpaHeHue yapanuH Ha ¢OTOCHMMKE KJIOHUPOBaHUEM

oTobpaXaeT NUKCeNN HENOCPefCTBEHHO, a
NPOM3BOAMT BEIYMUCIEHUSA MO YeTblpeM (Tpem)
cocepHuM aveiikam. lMepepn Kaxpon ayeikon
(oToannapar MMeeT LBETHOI QUALTP, U 3Ha-
YeHMe NUKCens BbIYMCNAETCA KaK B3BeleHHoe
cpefHee AN1A 3HAYEHWIT 3TUX A4eeK. Ecnn mbl
yBeNMYMBaeM N300paxeHue Kakoi-To npo-
rpamMmoli, TO MpON3BOAMM [iBA [ieiCTBUA: ne-
peBOf U3 fiYeeK LUMPPOBON KaMepbl B MUKCENU
1306paxKeHns U COOCTBEHHO yBENUYEHUE.
YBennyenune B poToannapare NPOM3BOANT U3-
MeHeHWe MaclwTaba u3obpaxeHus Henocpea-
CTBEHHO Ha AYeiikax (hoToannapara, To ecTb
37leCb NPOM3BOAUTCA afiaNTUBHOE N3MEHeHKe
MacwTaba, KoTopoe UCMOob3yeT 0COGEHHOCTH
toToannapara. [lo3Tomy U3MeHeHMe MaclTa-
6a c nomoLblo BCTPOEHHOI dyHKUuK doToan-
napara BCerfa NpuMBOANT K Iy4LIMM pe3ynbTa-
TaM — Npu 3TOM OTCYTCTBYET noteps UHGop-
VETIVI7N

B 3aknioyeHue npuBefem ofHO 3amMeyaHue.
B HekoTOpbIX XOpOLWMX poToannaparax B Ka-
yecTBe ajbTEPHATUBLI UCMONb3yeTCA hopmar
n3obpaxenus RAW. 3toT hopmar npepcrasns-
eT co60it HeobpaboTaHHbIe AaHHble, NoNyYae-
Mble ¢ poToannapara. XoTs Takue flaHHble, KaK
NpaBuIo, MOXHO PefaKTUPOBATh TONbKO Npo-
rpammamu, npunaraembiMu K goTtoannapary,
OHM NpefCTaBAAT COGON MaKCUMabHO Npu-
GNUKEHHOE N306paKeHNe K NOJyYEHHOMY Ka-
Mepoit.

JIoKanbHble U3MEeHeHUs
[locTaTo4yHO YacTo HaM HYXHO OTKOPPEeKTUpoO-
BaTb NULWb ONPEAeNeHHbIN Y4acTok n3obpa-
XEHNUA — U3BECTHbIM MPUMEPOM MOKET Clly-
XKNUTb UCnpasaeHne KpacHbIX ras, nojsiyvato-
LWMXCA B pe3ynbraTe OTpaXKeHna cBeTa OT CeT-
YaTKK. JToKanbHble U3MEHEHUSA MOXHO cpe-
natb, NONb3yACb ABYMA OCHOBHbIMU MeTOAA-

MU: BbIGOPOM YacTu U306paxeHus 1 npume-
HeHMeM robanbHbIX N3MEHEHU, A TaKKe C
NOMOLLbIO PA3NUYHbIX DYHKLMIA, KOTOpbIE
npegnaraet nporpamMma 06paboTku.

0pnHoM U3 Hanbonee YacTo ynoTpebasiemMblx
(YHKLWIT ABNAETCS TaK Ha3biBaeMoe KIOHMPO-
BaHWe, KOTOPOEe CAYXKUT ANS KONUPOBAHMUA
BbIGPaHHO 06nacTu n306paxeHns U3 OfHOIo
mecTa B apyroe. MocMoTpum, Kak paboTtaet
3TOT MHCTPyMeHT. Ha puc. 9 npusegeHa noua-
panaHHasa doTtorpadusa. Yuutoisas, 4to oH y
thoTorpaduu NpocToil, ny4wnm cnocobom uc-
npaBneHna HefocTaTka ABNSETCA NepeHoC
nukcenei u3 6auxaiiwei okpectHocTu. Ans
3TOr0 BbI30BEM UHCTPYMEHT KNOHWUPOBAHMA
BMeCTe C HaxkaTol Knasuwein «Alt» wenkHem
no 061acTu, KOTOpyt HEOBXOAMMO NepeHecTy,
— 1oc/ie 3TOr0 OCTAETCA JNLWb NOATBEPANUTD
npeobpasosanue. K nokanbHbIM onepauusm
NpUHaANexar, npexae BCero, MecTHoe yBenu-
YeHMe N YMEHbLUEHWNE Pe3KOCTH, Pa3MYHO-
ro poja «3aMmasblBaHWA», U3MEHeHUs LBETO-
BOTO TOHA W T. A. [MaBHbIM pas3nnyuem mexay
npuUMeHeHNeM rMobanbHO onepaLmum B Bbl-
6GpaHHOI YacTn M306paxeHns U NpUMeHeHH-
em 6oNbLUHCTBA APYTHX DYHKLWIT ABNAIOTCSH,
BO-NepBbIX, BO3MOXHOCTb YCUNEHUA AeNCTBUA
onepawuuv npu NOBTOPHOM HaXatuu, a BO-BTO-
PbIX, BO3MOXHOCTb HACTPONKN BANAHUA DYHK-
LMW Ha TpaHuMLy 06aacTu.

3aknoyeHume

Bo3moxHocTH 06paboTku LM poBbIX HoTo-
rpacuit Ha KOMNblOTEPE HACTONLKO BENUKMY,
4TO Mbl B 3TOI CEPUM CTaTeN CMOMM NO3HAKO-
MWUTbCA C HUMW NULLB NOBEPXHOCTHO. B Aanb-
HeuleM Mbl ele BepHeMca K 3TON TeMe u npu-
BeAEM NpUMepbl HEKOTOPLIX Haubonee cosep-
LWeHHbIX MeToOA0B.

m m m Beppux Berew

AN P E T b 2 0 0 2




