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LLlymonoaaeneHue

[TpUYNHBI BO3HUKHOBEHUS LUYyMA:
e HecoBeplweHCTBO N3MePUTENLHbLIX NPUOOPOB
e XpaHeHue 1 nepegada n3odbpaxeHnn ¢ noTepen gaHHbIX
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LUym dpoToannapara CunbHoe cxaTtne JPEG



MeguaHHaa unetTpauus
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3agaHue 13: MeanaHHas dounstpayms

3apava: nsbasurtcs ot LwymMa Tuna coJib 1 nepeLl - O4EHb APKMUE UJTN OYEHDb TEMHbIE OTAESbHbIE
nnkKcenu

Upea: ansa kaxgoro nukcerns noCMOTPUM Ha cocefiHue nukcenu (x-1..x+1, y-1..y+1), otcoptupyem
MX B NOpSOKe yBENUYEHNA APKOCTU U BO3bMEM CPEedHUN B Ka4eCTBE HOBOIO LIBETA NUKCENs

Uto ByneT, ecnu yBenuunTb pasmep npocmatpuBaemon obnactun?
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3agaHue 14: PasmbiTne (Box filter)

3apava: ns3baBuTca OT HOPMarbHOroO Wyma

Upesa: ansa kaxgoro nukcensi B Ka4ecTBe HOBOMO CpeHero BO3bMeM cpeaHee apudmeTnyeckoe
cocegHux nukcenu (x-1..x+1, y-1..y+1).

Uto ByaeT, ecnu ycpeaHsiTb No 6orbLlleMy KONMYECTBY COCeQHMX NuKcenen, Hanpumep  (x-9..x+9,
y-9..y+9)?
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3agaHune 15: JTitobon dounnestp

3apaya: HanucaTtb (pyHKUMIO OANnsa npuMeHeHnsa ounetpa pasmepa kw * kh. B dounstpe moryT 6bITb
nobble 3Ha4YeHnS.

MapameTpsbl: kernel - aapo puneTpa, 3aga€Tcs KOHCTAHTOM B Koae

Kak:

e HOpManu3oBaTb OUNLTP: Pa3AenuUTb KaXKabl KOMMOHEHT HAa CyMMY 3Ha4YeHUI No BCEMY

dunsTpy
e nocyYUTaTb 3HAYEHUS ONNA KAXO0ro nmkcens B HOBOM n3obpaxeHun

NMpob6nema:
Ha rpaHuue nsobpaxeHus aapo BbIXOAUT 3a rpaHuLy
Bo3aMOXHbIE peLueHns:
e CosgaBaTb n3obpakeHne C LUMPUHOM N BbICOTON MEHbLLIE
e CuuTaTb LUBETOM NUKCENS C KOOpAMHaTaMn, BbIXOAALWMMN 3a rpaHnLy n3obpakeHusl, UBeT
Brivkanwwero nukcens n3odbpaxxeHns
? - 7



BbloeneHne Kpaes

3apava: Boigenutb peskune
N3MeHeHns (paspbiBbl) N306pakeHns

Hpopmaunsa o Kpasix akTUBHO
NCMoNib3yeTcs Nnpu pacno3HaBaHUK
N306pakeHnn




OTkyna bepyTtca kpas

Peskoe nsmeHeHue HarpaBJyieHNA NOBEPXHOCTH

- Peskoe nameHeHwve rnyGuHbi
../___x{\ Peskoe 13MeHeHve LBeTa NoBEPXHOCTY
\\___//.__s—l Peskoe n3MeHeHve OCBELLEHHOCTY
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Kpan - Touka pe3koro UsMeHeHus1 ApKOCTU U300pakeHus



3agaHuve 16: BoioeneHne Kpaes

3apayva: HanTu Kpasi Ha M3obpakeHum

MUpea: nogcuntatb UIBMEHEHME LIBETA MUKCENEN MO
OCAM X NY MU HanNTU NX cpeaHee KBagpatnyHoe

Kak:
o r dx=R(x+1,y)-R(X,Yy)
r_dy=R(x,y+1)-R(xY)
R’(x, y) =sqgrt((r_dx ** 2 + r_dy ** 2) / 2)

e AHanNOrnM4yHo Ans ocTanbHbIX KOMNOHEHT

NMpoGnema: Ha rpaHuLe n3obpaxeHus x + 1 ny + 1 BeIXogaT 3a rpaHuuy



3agaHue 17: dunbtp Cobens

3apayva: HanTu Kpas Ha M3obpakeHUn PUNLTPOM
Cobens

Wpes: nogcuntatb U3MeEHEHWe LBeTa nukcenew no
OCSIM X M Y U HAaUTN NX cpeaHee KBagpaTuyHoe

Kak:
e r_dx = apply_kernel(first, x, y)[R]
r_dy = apply_kernel(second, x, y)[R]
R'(x, y) = sqrt((r_dx ** 2 + r_dy ** 2) / 2)

e AHanornyHo Anst octaribHbIX KOMMOHEHT

first=| -2 | 0 | 2 second=| O O 0

-1 0| 1 -1 -2 -1



CtaHpgapTHble punbtpbl PIL

from PIL import ImageFilter

imgl = img.filter(ImageFilter.BLUR)

Opyrne ounetpsl:
ImageFilter.MedianFilter

ImageFilter.EDGE_ENHANCE
Cson ounnetp:

ImageFilter.Kernel(size, kernel)



3apaHune 18: 'ncrtorpamma

3apayva: [locTponTb rMCTorpamMmy SSpKOCTU 3ajaHHOTO
n3obpaxxeHus.

Naoes: CreHepupoBaTtb nsobpaxeHme 256x256. BoicoTta
ctonbua c HOMEpPOM i 3aBUCUT OT KONMYeCcTBa NUKCenemn ¢
SIPKOCTLIO i. [TONIHOCTBIO 3anOSfIHEHHbIN CTONOEL, COOTBETCTBYET
MakCcMMasibHOMY KOSMMYeCTBY NUKCenen ¢ 3agaHHOW APKOCTLIO.




