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[lhaH Kypca

e Paa ca AgUrnTanHUm pecypcmma
® C/IMKa
® 3BYK
® BUAEO
® KOMDOWHOBaHE

e Kopuwherem anara

e Kopuwherem nporpamckor jeanka Python
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AnrntasnHa obpaga 3ByKa U C/IMKe

Tema 1

AurutanHa obpaga camke
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AvrutasHa obpaaa c/imke

e CnukKe ce yyBajy n obpahyjy y ABa 0CHOBHa 0b6/1MKa:
® pacTepcKe C/nKe
® BEKTOpPCKe CAunKe

e Obpapna cnmKe moxe aa 6yage maHyenHa M ayToMaTM30BaHa

® npeameT M LUK/b obpage ce pa3/inKyje 3a pacTepcke U BEKTOPCKe
C/IMKe
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BeKkTOopcKa c/1nKa

e ChnuKa ce npeacTtaB/ba CKYNOM efiemeHaTa

<polygon points="0,0 80,120 -80,120"
fill="#234236" />

<polygon points="0,-40 60,60 -60,60"
fill="#0C5C4C" />

<polygon points="0,-80 40,0 -40,0"
+i11="#38755B" />

<rect x="-20" y="120" width="40" height="30"
fill="brown" />
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BeKkTopcKa c/mKa

0

100,100

100,100

<SVg <svg <SVg
width=“50" height="50" width=“100" height="100" width="100" height="100"
viewBox="0 0 100 100" viewBox="0 © 100 100" viewBox="0 @ 50 50"
<circle <circle ccircle
CX=“5®" cy="50" CX:“S@“ cy=ll5®ll Cx:“5®" cy=ll50"
r=125" 831l =Sred! r="25" f5 |i="red" Y=22 550 E51="rad®
</svg: svg /svg
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Ob6paga BEKTOPCKUX C/IMKA

e OaHOCK ce Ha Merbakbe cagprKaja CAUKe
® 3axTeBa pa3ymeBatbe CTPYKTYpe KOHKPEeTHEe C/InKe
® MeHajy ce 06AMUU, N KAapaKTEPUCTUKE efleMeHaTa
® MeHajy ce 04HOCU eleMeHaTa

e OBWYHO ce paau MaHyenHo, NPorpammMma 3a LpTame
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O6pasa BEKTOPCKUX C/MKa (2)

e Mo)Ke aoa ce aytomaTusyje
® /0/[aBatbeM NPOrpamcKmnx efiemeHaTta Nnporpammma 3a uprtarbe

® He3aBUCHO 0 anaTa, Ha npumep obpahmBatbem JOKYyMeHaTa y
dopmaty SVG

e Paau ce yrnaBHOM Npu NPUNPEMU AUTUTANHUX CaZpIKaja

e JenaH o npeameTa obpage je KOHBEpP3Mja y pacTepPCKe C/INKE
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A/aTU 3a UpTakbe BEKTOPCKUX C/IUKA

e /Ama mHOro anata, mehy Hajno3HATHUjUM CY:
e Adobe lllustrator
e Corel Draw
e Inkscape

e MHOrM anaTtu 3a pacTepcKo LpTarbe MMajy HEeKe eflieMeHTe
BEKTOPCKOT LpTatba
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PacTepcka c/1nka

e CnuKa ce npeacTaB/ba KA0 MaTPMLA Tayaka

3a CBaKM "KaHan'" no matpumua

3a UpHO 6eny chuky — jeaaH KaHan

3a C/INKY Yy 60ju BuLwe KaHana — 3 3a RGB, 4 3a CMYK
AoaatHM "anda’ KaHan 3a TPAHCMNAPEHTHOCT
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Ob6paga pacTepCKMUX C/IMKaA

® O,EI,HOCI/I Cé Ha MEbadibe BN3YA/THUX KAPaAKTEPUCTUKA C/TIUKE

® 3aXxTeBa pa3ymeBare 3anunca 1 popmaTa 3anmcuBatba C/InKe

e MoxKe fa ce 0AHOCU N Ha MEerbatbe cagprKaja U CTPYKType

® 33 Pa3/INKY 04, BEKTOPCKMX C/IMKA, EIEMEHTM PaCTEPCKMX C/IMKA
0O6MYHO HMCY O3HAYEHM

® npouec npeno3sHaBama efieMeHaTa C/UKe je CN0XKeHUju
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O6paga pacTepckmx cauKa (2)

e Paau ce maHyenHoO, Nporpammma 3a LpTatbe U Nporpammma
3a 0bpaay camnKa

e Paaun ce aytomaTcku, npumeHom ogrosapajyhux 6nbamorteka

e Paaun ce v npu Nnpunpemm n Npu HakHaagHoj obpaau
ANTUTANHUX CaaprKaja

e AyTomaTtum3yje ce mHoro Yyewhe og, 0bpage BEKTOPCKUX CINKA

e Y nasbem pagy hemo ce yrnaBHOM pOKycupaT Ha obpaay
PACTEPCKUX C/INKaA
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ANnaTtu 3a UpTambe pacTepCcKux C/IMKa

e [lpmapHO cy HamereHU 3a UupTake
® a/M MOTYy Aa ce KopucTe U 3a 0bpaay cinka

e lAma mHOro anara:
e Adobe Fresco

e Corel Painter

o GIMP

e Krita

o

e MHoOrM anatu 3a pacTepcko UpTatbe MMajy HeKe enemeHTe BEKTOPCKOr
LupTamra
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AnaTtu 3a 06bpagy pacTepCcKkuxX C/IMKa

e [lpMapHO cy HaMereHU 3a 0bpaay

® a/IM MOry Ja ce KOPUCTe U 33 LpTame

e /IMa MHOro anara:
e Adobe Photoshop
e (Corel PaintShop
e Paint.Net
e Pinta
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doKkyc

e PasymeBare TeXHMKa 0bpaae AUTNTANTHUX CANKA
o "Kpepa n tabna"

e [lpmeHa TexHuKa nomohy anarta 3a o6pa,£|,y C/INKaA
e Paint.Net
e Pinta

e [lpnmeHa TeXHMKa Nncabem nporpama Ha lNajTonHy
e Pillow (PIL)
e OpenCV
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Paint.Net, Pinta

OurntanHa obpana 3BVKa U C/INKe

Cawa Mankos

2023/24

yac 1
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bubanorteka Pillow

e HoBwuja Bep3unja ctapuje bmnbnunorteke PIL
e OCcHOBHe onepauuje ca CZIMKama
® YMmepeHo HanpeaHe onepauuje ca CiIMkama

® JeaHOCTaBHAa U NaKa 3a ynoTpeby

e https://pillow.readthedocs.io/en/stable/

e py -m pip install pillow
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Bubavorteka Pillow - YuTamwwe v nucamwe

import PIL
from PIL import Image

img = Image.open( filename )
img.load()

img.show()

img.close()

img.save( filename )

with Image.open( filename ) as img:
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TpaHchopmauuje cmke

e [eomeTpujcke TpaHchopmaumje
e /loKanHe TpaHchopmaumje

e [lpomeHe 60ja N AMHAMUYKNX KAPAKTEPUCTUKA
o dnntpu

e KombunHoBame CAnKa
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[eomeTpujcKe TpaHchopmaumje

e [I[pomeHa BennvnHe

e llceuarbe aena cnuke

e Ornenano

e PoTunpame

e KoHBep3unja popmaTa 1 n3aBajarbe KaHana
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[lpomeHa Be/nyuHe

e HenponopuMoHaaHa NpoOMeHa BeandnHe

e Cnanka ce TpaHcPopmMuMLLE HE3aBMCHO NO LUMPUHN U
BUCUHU

e img.resize( (w,h) )
e img.resize( (w,h), resample )
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_MpomeHa BesnnumHe (2)

imgl = img.resize( (16,16), resample=Image.NEAREST )
tile(
img,
imgl.resize( (250,250), resample=Image.NEAREST ),
imgl.resize( (250,250), resample=Image.BILINEAR ),
imgl.resize( (250,250), resample=Image.BICUBIC )
) .show()
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[pomeHa Be/inuuHe (3)

e [lponopunoOHasHa NPOMeHa Be/InynHe

e Cnunka ce noBehaBa unm cmambyje y3 3aprKaBare
O4HOCa ANMEH3M]a

e img.reduce(n)
e PIL.ImageOps.scale( img, factor )
e PIL.ImageOps.scale( img, factor, resample )
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NpomeHa BesnnumHe (4)

e [lponopunoHanHa NPOMEHA BE/IMYMHE Ca
npoLlunperbem

e PIL.ImageOps.pad
e PIL.ImageOps.expand
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_MpomeHa BeanumHe (5)

OurntanHa obpana 3BVKa U C/INKe

-  Cawa Mankos -

2023/24 -

ImageOps.pad(
ImageOps.pad(
img,
(450,250),
color="#3333ff"
)
(550,450),
color="#33ff33"

yac 1
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Uceuamwe gena cinke

e /iceua ce npaBoyraoHun geo cauke
e img.crop( x0, yO, x1, y1)
e PIL.ImageOps.crop(img, border )
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_Uceuamwe gena camke (2)

tile(
img,
img.crop((0,0,150,150)),
img.crop((50,50,150,150,)),
img.crop((50,50,200,200)),
img.crop((100,100,250,250))
) .show()
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Orneagano

e CnunKa ce TpaHChOpMULLE Y CUMETPUYHY NO
XOPWU30HTANIHOJ M1 BEPTUKANHO] OCKH

® img.transpose( type )
e PlL.ImageOps.mirror
e PIL.ImageOps.flip
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_Ornepgano (2)

tile(
img,
img.transpose( Image
img.transpose( Image
img.transpose( Image
img.transpose( Image
) .show()

NunurntanHa oboana 3BvKa U cainke - Cawa Mankos - 2023/24 -

.FLIP LEFT RIGHT ),
.FLIP_TOP_BOTTOM ),
. TRANSPOSE ),
.ROTATE_180 )

yac 1
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PoTupame

e CnKnKa ce poTuUpa 3a AaTu yrao
e img.rotate( angle, resample, expand)
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_Ornepgano (2)

tile(
img.
img.
img.
img.
img.

) .show()

OurntanHa obpana 3BVKa U C/INKe

rotate(
rotate(
rotate(
rotate(
rotate(

-  Cawa Mankos -

45,
56,
67,
79,
90,

expand=True),
expand=True),
expand=True),
expand=True),
expand=True)

2023/24 - yvacl
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KaHanu

e LlpHo-6ena (eHrn. grayscale) cnnka ma jegaH KaHan

e Cnukay 60ju uma -
e 3 KaHasna-— RGB
e aaunTMBHM moaen 6oja
® KOPWUCTU ce 3a eKpaH padyHapa
e Cnunkay 60ju uma 4 kaHana — CMYK
® CynTPaKTUBHM moaen boja
® KOPWUCTU ce 3a WTaMnamwe
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Kananu (2)

e Pacrtepcka c/aMKa ce cacToju o4 MmaTpuL,A TavaKa
® 3d CBAKW KaHa/J1 MO MaTpULla UHTEH3UTETA

® UAU jegHa MaTpULA YMNju CY eNeMEHTU BPEeAHOCTU CBUX
CRENE

e C/IMKa MOXKe ce KoHBepTyje y Apyrn popmar:

e img.convert(...)

e /lnn pa ce cnoju oa BULIe KaHana:

e Image.merge( format, (...))
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_Kananu (3)

r, g, b = img.split()

tile( img, r, g, b ).show()
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_Kananum (4)

tile(
img,

Image.
Image.

Image
Image
) .show()

OurntanHa obpana 3BVKa U C/INKe

merge(
merge(

.merge(
.merge(

-  Cawa Mankos -

"RGB", (r, black, black)),
"RGB", (black, g, black)),
"RGB", (black, black, b)),
"RGB", (r,g,b) )

2023/24 - yvacl
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_Kananu (5)

c, my, y, k = img.convert("CMYK").split()

tile( img, ¢, m, y, k ).show()
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_Kananu (6)

tile(
img,

Image.
Image.
Image.
Image.
Image.

) .show()

OurntanHa obpana 3BVKa U C/INKe

merge (
merge (
merge (
merge (
merge (

-  Cawa Mankos -

"CMYK", (c, black, black, black)),
"CMYK", (black, m, black, black)),
"CMYK", (black, black, y, black)),
"CMYK", (black, black, black, k)),
"CMYK", (c,m,y,k) )

2023/24 - vyacl
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_Kananu (7)

1 = img.convert("L")
tile( img, 1 ).show()

NunurntanHa oboana 3BvKa U cainke - Cawa Mankos - 2023/24 -

yac 1
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/IoKa/IHe TpaHchopmaumje

e CnunKa npeactaB/ba MaTPULLY TayakKa
e [lojegnHauyHe TauyKe ce Mmemajy He3aBMUCHO O/, OCTa/INX TayakKa

e CBaKW KaHas ce merba 3a cebe

e img.point( lambda x: f(x) )
® BpPEAHOCT CBAKOr X KaHana CBaKe Tayke ce 3amemyje ca f(x)
® akKo je f(x) marbe oa 0, ynucyje ce O, ...
® ...aakKo je Behe o 255 ynucyje ce 255
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/lokanHe TpaHcpopmaumje (2)

e DyHKUMja img.point( f ) paan Kao:

imgl = img.copy()
pixels = imgl.load()
for i in range(imgl.width):

for j in range(imgl.height):

r, g, b = pixels[i,]j]

r = f(r)
g = f(g)
b = f(b)

pixels[i,]] = (P:ng)
return imgl
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[Mpar

e Onepauuja "npar" (eHrn. threshold)
e JloKanHa TpaHchopmaLMja NMKcena

e CBe BpeaHOCTU U3HAA Npara ce 3amerbyjy MakCMMaIHOM
BpeaHowhy (255), a cBe BpeagHOCTU Ucno npara
MUHUMaHOM (0)
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Mpar (2)

tc = img.point( lambda x: 255 if x>100 else 0)
gs = img.convert("L")

tgs = gs.point( lambda x: 255 if x>100 else 0)
tile( img, tc, gs, tgs ).show()
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/luTepaTtypa 3a Temy

e Pinta
https://www.pinta-project.com/

e Paint.NET
https://www.getpaint.net/index.html

e Pillow Documentation
https://pillow.readthedocs.io/en/stable/index.html

e Stephen Gruppetta, Image Processing With the Python Pillow Library,
https://realpython.com/image-processing-with-the-python-pillow-

library/
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