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®duntep UnsharpMask ®untep UnsharpMask (2)

MapameTpun
e radius — NONYNPeYHUK Kpyra umnja ce cpesrba BPpeaHOCT padyHa
® C/IMYHO Kao NoNynpeyHuK Kog Faycosor 3amyherba
e T.j. Be/MUMHA MaTpuLe
e percent —npoueHat nosehasarba pasivke
® Kao MHTEH3UTET LeHTpa/He TauKe KOZ MaTpuLe M30LTpaBakba
e threshold — npar nosehasarba pa3nuke
e HOBO — He paay ce M3oWTpaBarbe GUHKX Npenasa

o C/ANYHO Kao m3oLTpaBame

® 04 OpUurnHaaHe Canke ce oaysMa MHBEPTOBaAHa 3amthHa C/IKa
e nopaje ce nopeheH:e Ta4yKe ca heHOM OKOJZIMHOM
® 13payyHa ce NpPoCeK OKo/IMHE U Nopean ca Ta4Kom

e [lopaje ce nopeherbe pas/ivKe opurMHanHe Tauke og samyheHe okoanHe
® Ta4yKa Ce Merba CaMO aKo ce pa3nMKyje 0/J, OKO/ZIHE BULIE o4 AaTOor npara
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UnsharpMask - lMpymepu ca pas/IMuMTUm UHTEH3UTETOM onepauuje (percent)
w w 2 w r v

tile(
img,
img.filter( ImageFilter.UnsharpMask(3, 50, @) ),
img.filter( ImageFilter.UnsharpMask(3, 1@, 0) ),
img.filter( ImageFilter.UnsharpMask(3, 150, 0) ),
img.filter( ImageFilter.UnsharpMask(3, 200, 0) )
) .show()
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UnsharpMask - lMpymepu ca pas/iMuMTum nparom npumeHe onepauwuije (treshold)
v y w 4 v

tile(
img,
img.filter( ImageFilter.UnsharpMask(3,150,
img.filter( ImageFilter.UnsharpMask(3,150,
img.filter( ImageFilter.UnsharpMask(3,150,
). show()
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UnsharpMask - Mpumepu ca pasAnuMTmM NoAynpeyHMkom onepauuje (radius)
v w P w 3 w Y

tile(
img,
img.filter( ImageFilter.UnsharpMask( 2, 150,0) ),
img.filter( ImageFilter.UnsharpMask( 3, 150,0) ),
img.filter( ImageFilter.UnsharpMask( 5, 150,0) ),

img.filter( ImageFilter.UnsharpMask( 10, 150,0) )
) .show()
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®untep UnsharpMask (3)

AKo ce npar noctasu Ha 0, OHAA ce NPaKTUYHO He Pa3/InKyje o4,

oaroBapajyher KOHBONYTUBHOT pUATEPA U3OLITPABaAHA

AKO ce nocTaBu ymepeHOo BMCOK MNpar U BUCOK NPOLLeHaT, oHAa onepauuja

rnonpuma KapaKkTepucTuKe geTeKkumje uBmLa
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UnsharpMask - Mpumepu nsagpajarba nBuua UnsharpMask - Mpumepu nsapsajarba nBuua

P 2

tile(
img, img,
img.filter( ImageFilter.UnsharpMask(3, img.filter( ImageFilter.UnsharpMask(5,
img.filter( ImageFilter.UnsharpMask(3, img.filter( ImageFilter.UnsharpMask(5,
img.filter( ImageFilter.UnsharpMask(3, img.filter( ImageFilter.UnsharpMask(5,
img.filter( ImageFilter.UnsharpMask(3, img.filter( ImageFilter.UnsharpMask(5,
) .show() ) .show()
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KombuHoBamwe c/InKka ucte Be/IMYmHe

KombuHoBame cMKa noBesyje cagpkaje ABejy CAnKa Y jeaHy
Onepaupuja ce Npumerbyje Ha CBakun KaHa/ NnocebHo
Cranatbe (eHran. blend): pix1 * factor + pix2 * (1-factor), 0<= factor <=1
MN360p TaMHMjUX TayaKa: min( pix1, pix2 )
M360p cBETNNjUX TayaKa: max( pix1, pix2)
ANCoNyTHa pasnuKa: abs( pix1 - pix2 )
Cabupame: ( pix1 + pix2 ) / factor + offset .
) ) imgl,

e pix1 * pix2 | MAX PIL.ImageChops.blend( imgl, img2, 0.25 ),
Screen: MAX ~ (MAX-pix1) * (MAX-pix2) | MAX PIL.ImageChops.blend( imgl, img2, 0.5 ),
Overlay: 3a TAMHE TayKe MPBe C/IMKE Ka0 MHOXetbe, Haue Screen PIL.ImageChops.blend( imgl, img2, ©.75 ),
Hard light: Kao Overlay anv y ogHoOCY Ha Apyry CAUKY img2

).show()

Craname (eHr. blend): pix1 * factor + pix2 * (1-factor), 0<= factor <=1

tile(
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Tamnuje, CBeT/Mje, Anc.pasiuka
- _

H360p TaMHUjUX TayaKa: min( pix1, pix2)
H360p cBETIHjUX TayaKa: max( pix1, pix2)
ArncosiyTHa pasJiMKa: abs( pix1 - pix2)

tile(
imgl, img2,
PIL.ImageChops.darker( imgl, img2 ),
PIL.ImageChops.lighter( imgl, img2 ),
PIL.ImageChops.difference( imgl, img2 )
) .show()
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MHoeme 1 CInvHe onepauuje

MHoXeme: pix1 * pix2 | MAX
Screen: MAX - (MAX-pix1) * (MAX-pix2) | MAX
Overlay: 3a TaMHe Ta4yKe NpBe CJMKe Ka0 MHOXeHe, MHaue Screen
tile(
imgl, img2,
PIL.ImageChops.multiply( imgl, img2 ),
PIL.ImageChops.screen( imgl, img2 ),
PIL.ImageChops.overlay( imgl, img2 )
) .show()
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Cabupame

Cabupame: (pix1 + pix2) / factor + offset

tile(
imgl,
img2,
PIL.ImageChops.add( imgl, img2 ),
PIL.ImageChops.add( imgl, img2, 1.5 ),
PIL.ImageChops.add( imgl, img2, 2 )

) .show()
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Hard light: Kao Overlay anu y oJHOCY Ha ApYyT

tile(
imgl, img2,
PIL.ImageChops.soft_light( imgl, img2 ),
PIL.ImageChops.hard_light( imgl, img2 )
) .show()

Nurutanua nAnana arvka U cnuke - Cana Mankor - 2003/24 -



/ler/bere c/IMKa

/len/bemwe C/IMKa

e Ha jeaHy cAnKy ce nenu gpyra:
e imgl.paste(img2)
e imgl.paste(img2, (x,y) )
e imgl.paste(img2, (xLyLx2,y2)) st R

img.paste( img2, (i,i) )
tile( imgl, img2, img ).show()
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/len/bere c/IMKa ca LUpHO 6e/10M MacKkom

/len/bemwe C/IMKa ca MaCKOM

e Jlen/bere y3 ynotpeby macke:
e imgl.paste(img2, mask = imgm )
e imgl.paste(img2, (x,y), mask =imgm)
e imgl.paste(img2, (x1,y1,x2,y2), mask =imgm )

e Macka oapehyje HaumH nensbersa . .
® MacKa Mopa Aa MMa 1CTe AMMeH3Mje Kao Apyra CMKa 11:25 : i:g%';‘)pgé) o 1
® 1 camo jeaaH kaHan, “/N1” img.pasté( ir)ngz, (i;i), mask=mask )
upHa 60ja macke 61pa camo NpBy CAUKY tile( imgl, img2, mask, img ).show()
6ena 60ja macke 6upa camo gpyry CAuKy
cuBa 60ja macke ux yKknana
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/ler/bere C/IMKa ca MacKoMm ca npe/sasMva

/len/bere c/IMKa ca MaCcKOM ca npesasuva

img = imgl.copy() bmaskl = mask.filter( ImageFilter.BoxBlur(1l) )

mask = mask.filter( ImageFilter.BoxBlur(5) ) bmask3 = mask.filter( ImageFilter.BoxBlur(3) )

for i in [ @, 50, 100 ]: bmask5 = mask.filter( ImageFilter.BoxBlur(5) )
img.paste( img2, (i,i), mask=mask ) cel

tile( imgl, img2, mask, img ).show() img.paste( img2, (i,i), mask=bmask... )
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/len/bere c/IMKa ca MacKoMm ca npe/sasMva
v ¥ v
UpTare no camum

e bubanoteka Pillow nogprkasa v upTarbe
e [lpunpema objeKTa 3a LpTare:

d = ImageDraw.Draw( img )
bmaskl = mask.filter( ImageFilter.BoxBlur(1l) )
bmask3 = mask.filter( ImageFilter.BoxBlur(3) )
bmask5 = mask.filter( ImageFilter.BoxBlur(5) )

e llpTare:
d.rectangle( (50,50,100,100 ), outline='black', fill='white' )
img.paste( img2, (i,i), mask=bmask... ) ol (B B ML ALY, (RN
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_UpTawe no cavum

d = ImageDraw.Draw( img )

d.rectangle( (50,50,100,100 ), outline='black', fill='yellow' )
d.line((50,50,100,100), fill=128)
d.line((50,100,100,50), fill=128)

fnt = ImageFont.truetype( "C:\\Windows\\Fonts\\cambriab.ttf", 24 )
d.text( (10, 20), "zdravo!!!", font=fnt, fill=(@, @, 192) )
d.text( (10, 110), "3pgpaBo!!!", font=fnt, fill=(192, @, ©) )
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Mn PaB/be€mb€ HOBOT LpTEXKa

e HoBu upTeK ce npasu nomohy:

d = dw.Drawing( 800, 800, origin=(-400, -400) )
e [lpBa ABa aprymeHTa Cy LUMPUHA U BUCMHA LpTEXKA Y NUKCeNMma
e AprymeHT origin ogpehyje KoopauHaTe ropHEer JIEBOr TEMEHA

e y npumepy, upTex je obnact og (-400,-400) = neBo roprse Teme, na
00 (399,399) = gecHo gorbe Teme
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U,pTal-be BEKTOPCKUX C/IMKA

Bubnnoteka drawsvg noapasa LpTakbe BEKTOPCKMX C/IMKA
LpTe ce uyBa y dopmarty SVG

LipTexk npeacrtaB/ba KOJIEKUMjy eleMeHTapHMX objekaTa
lpaan ce [ofaBabeM HOBUX e/leMeHaTa
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AopaaBame eiemeHaTa

e Hosu enemeHTH ce poaajy ca:
d.Append( ...HOBM efieMEeHT... )
e A NpeTxoAHOo ce npaBe mMeToaMma 3a upTame:
dw.Line( ... )
dw.Rectangle( ... )
dw.Circle( ... )
dw.E1llipse( ... )
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_Mpumep BeKTOPCKOr UpTEXKa

Mpeysumamwe 3anuca y popmarty SVG

import drawsvg as dw

° LIIpTe)'K y (bOpME]Ty SVG ce A06MJa ca: d = dw.Drawing( 800, 800, origin=(-400, -400) )
d.append( dw.Rectangle( -400, -400, 800, 800, fill='yellow', stroke='black®' ))
d.as_svg() d.append( dw.Circle( @, @, 200, fill='rgh(250,150,150)" ))

print(d.as_svg())

filename = "my.svg"

svgfile = open( filename, "w" )
svgfile.write( d.as_svg() )
svgfile.close()
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KoHBep3uja SVG y PNG /luTepaTtypa 3a Temy

Pillow Documentation

https://pillow.readthedocs.io/en/stable/index.h
e lIma BMLIE HaYMHa il

e Hajboswe 1o paau Inkscape

e [Iporpamcku: drawsvg Documentation
cmd_list = [ 'C:\\Program Files\\Inkscape\\bin\\inkscape.exe', https://pypi.org/project/drawsvg/

'--export-filename=" + outfilename,
infilename ]

Stephen Gruppetta, Image Processing With the Python Pillow
Library, https://realpython.com/image-processing-
with-the-python-pillow-1ibrary/
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p = subprocess.run( cmd_list, capture_output=True )




