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@ skaldr, vektor, matice

@ stitani, nasobeni, transpozice, inverze

@ diagonalni matice
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Geometricka interpretace?
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@ linedrni transformace:

o f(a+b) = f(a) + F(b)
o f(k-a)=k-f(a)

@ afinni transformace: linedrni transformace + posun
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@ posunutf

@ preklopeni

@ rotace

@ zména velikosti

Jak zapsat pomoci vektor(i a matic?
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Linearni a afinni transformace v roviné

@ linedrni transformace ~ ndsobeni matici 2 x 2
e sloupce matice ~ ,kam se zobrazi body [1,0] a [0, 1]"

e afinni transformace ~ ndsobeni matici 2 x 2 + p¥i¢teni
vektoru délky 2
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Homogenni soutadnice

@ reprezentace afinnich transformaci pomoci matice 3 x 3
@ bod (x,y) reprezentujeme vektorem (x, y, 1)

@ skladani transformaci = ndsobeni matic
(pozor na potadi nasobenf)
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Rotace Posunuti
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Ukol: implementace transformaci

@ transformace reprezentujte matici 3 x 3

@ zvolte vhodnou reprezentaci obrazce v roving (nap¥.
seznam Useek)

@ implementujte:

e generovani zakladnich transformaci, nap¥.
rotation(angle), scaling(sx, sy)

e skladani transformaci

e aplikaci transformace na obrazec

@ otestujte
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@ funkciondlni spiSe nez objektovy styl programovani
@ transformace ~ matice ~ pole 3 x 3 (neni pot¥eba nic

s s

@ funkce pro generovani, skladani, aplikaci
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Repeat 10: rotation(20), scaling(1.1, 1.1), translation(5, 10)
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scaling(1.1, 0.8)

Repeat 15: rotation(10)




Repeat 25: shear(1.3), rotation(10), scaling(0.9,0.9),
translation(50, 50)
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@ uvedené priklady nemaji vyznalené osy

@ pro stejnou sekvenci operaci miZete tedy dostat jiny
vystup

(rozmyslete si, vyzkousejte)
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Multiple Reduction Copy Machine (MRCM)

@ specialni p¥ipad konceptu deterministic iterated function
system

@ iterované provadime operaci:
,nahrad obrazec né&kolika zmenenymi kopiemi*

@ inicidIni obrazek neni dlleZity

@ ,atraktor" operace (pevny bod, invariant) — typicky
fraktal

@ definice ,,zmensenych kopii* pomoci afinnich transformaci
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Peitgen, Jurgens, Saupe. Chaos and Fractals
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Peitgen, Jurgens, Saupe. Chaos and Fractals
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Peitgen, Jurgens, Saupe.

Chaos and Fractals
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Hvézda — p¥imodaré generovani
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Peitgen, Jurgens, Saupe. Chaos and Fractals
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Souvislosti

@ princip MRCM souvisi s ,,chaos game" (generovani
Sierpiriského trojihelniku za vyuZiti ndhody, bitmapovg)

@ zkuste se nad souvislostmi zamyslet a vyuZit princip chaos
game tfeba pro generovani kapradi



