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Kapitel 6:
2D-Transformationen



Translation

T =T+ 1,

y::y+ty



Skalierung

T =X S,

Y=Y - Sy

Sz = Sy uniforme Skalierung
Sy # 8y Verzerrung



Skalierung bzgl. Fixpunkt

Fixpunkt Z,=1, Z,=5

Skalierung s,=3, s,=2

Translation um (-Z,,-Z,)
Skalierung mit (s,,s,)

Translation um (Z,,Z,)



Skalierungsformel
v =(x—2;) Sz + Z,
y =y —2y) sy + Zy

/
T =X8Sy — Ly Sz + 4L
X kw a;/ xj
Ay

y/:y’sy_\y'SyJFZy/
dy




Trigonometrische Funktionen

e

tan

X
cos(a) = 7 sin(a) = £
tan(a) = < cot(a) = 7
tan(a) = £33 0t(2) = ey



Additionstheorem
cos(a) = c/a sin(3) =d

cos(a + ) = | tan(a) =b/d
_ cos(a+)
4= cos(a) F d __ sin(a)
tan(a) ~ cos(a)
apy

sin(a)

\ 5 b= e sin(d)
C

SZ’I’L(ﬁ) . sin(a)

cos(a)

cos(a) - cos(B) = cos(a + () + sin(«) - sin(G)
cos(a + 3) = cos(a) - cos(B) — sin(a) - sin(G)




Drehung

cos(a) = z/L

sin(a) = y/L

cos(a+ B) = 2/
In(




(<) Formel fur Drehung

B cos(e) =/l sin(a) —y/L
1L cos(la+ (@) =2'/L sin(la+06)=1vy'/L

sin(a 4+ ) = cos(0) - sin(a) + sin(B) - cos(a)
cos(a + ) = cos(0) - cos(a) — sin(f3) - sin(«)
cos(a + B) = x' /L = cos(f3) - cos(a) — sin(3) - sin( )
' =L-cos(B) -z/L—sin(B)-y/L-L
r' = x - cos(B) —y - sin(f)
sin(ae + ) = y'/L = cos(f) - sin(a) + sin(3) - cos(a)
y' = L-cos(B)-y/L+ L-sin(fB)x/L
y' = x-sin(B) +y - cos(B)
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Rotation bzgl. Rotationszentrum

Translation um (-R,,-R,)
Rotation um 3 bzgl. (0,0)

. - > Translation um (RowR)
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Matrix fur Rotation

Z x - sin(B) +y - cos(B)
(7)=(=5 ~=6)()
(2" y') == ( y)-( _ zgg; sg;gg; >



Matrix fur Skalierung
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Matrix fur Translation

= x 4+t

y =yt

) (20) ()
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Homogene Koordinaten

x - w
P = ( v > hat homogene Koordinaten Y- w
/ mit w =0 w
Zu den h v T /w
u den homogenen y gehort P =
Koordinaten Y/ w
w
. x x
Richtungsvektor v = ( ) hat homogene
Y ) Koordinaten Yy
0
3w
Zum (3 2 gehort die ,
Punkt( 4 ) ¢ R Ursprungsgerade | 4% | €K
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Matrix fur Translation

1 0 ¢, x
/ =1 0 1 ¢, Y
! 0 0 1 1
T+ T,
— ’y -1 ty
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Beispiel fur Translation
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Matrix fur Skalierung

S O8
Va
o O
_ O O
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Matrix fur Rotation
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Verknupfung von Transformationen

e assoziativ: AeB«C = (A=B)=C = A«(B «C)
e nicht kommunativ: A« B#B e A

e Drehung um 90° + Verschieben um (4,3) #
Verschieben um (4,3) + Drehung um 90°

||
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Rotation bzgl (3,5) um 60°
1 0 -3 1 0 3

A= 0 1 =5 C 0 1 5
0 0 1 0 0 1

0.59000000 —0.8660254 0.000000)
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B =1 0.8660254 0.0000000 0.000000
0.0000000 0.0000000 1.000000

D=C-B-A =
0.5000000 —0.8660254 2.8301270

0.8660254 0.5000000 —0.0980762
\ 0.0000000 0.0000000 1.0000000



Matrix fur Scherung in x-Richtung

3
|

r+m-y

y =Y
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Matrix fur Spiegelung an Hauptdiagonale

=y

y =
x’ 0 1 0 T
Yy’ =1 1 0 O Y
w' 0 0 1 1
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Pixel-Transformation

L

320

23



Transformations-Implementation

Java-Applet:
~cq/2010/skript/Applets/2D-trafo/App.html
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