2D TRANSFORMATIONS

Translation

[x’ y’] = [x  y] + [Tx  Ty]
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Scaling

Reflection (about X-axis) Sy = -1; Sx = 1
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Reflection (about Y-axis)
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Reflection (about ORIGIN)

Sx = Sy = -1
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USE HOMOGENOUS COORDINATES
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· REPRESENT 2D-POINT BY A 3-TUPLE

· ALL TRANSFORMATIONS AS MULTIPLICATIONS
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TRANSLATION

· SCALING
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( ROTATION
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MULTIPLE TRANSFORMATIONS

P1 = PT1
P2 = P1 T2

= P T1 T2 = P (T1 T2) = P T

ALSO 
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A MATTER OF NOTATION

· [image: image10.wmf][
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Represent P  As Row or Column Vector 

· ACCORDINGLY 

P’ = PT 
OR 

P’ = TP (AS IN BOOK)

A MATTER OF NOTATION (Continued)

How to write as sequence of transformations using both methods.  Example: First, translate (T), then rotate (R), then scale (S).

[image: image11.wmf]( Representing Point as ROW VECTOR (as used in notes/class)

( Representing Point as COLUMN VECTOR (as used in textbook)
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TRANSFORMATION OF POINT / COORDINATE SYSTEM

· [image: image13.wmf]ú
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TRANSLATION OF ORIGIN BY (Tx Ty) OR

· TRANSLATION OF POINT BY (-Tx –Ty)

· SIMILARLY FOR ROTATION

ROTATION (by () ABOUT (a  b)

· TRANSLATE ORIGIN TO (a b)

· ROTATE BE (
· TRANSLATE ORIGIN BACK

GENERAL FIXED POINT SCALING

(SCALING ABOUT A POINT (a b))

· TRANSLATE ORIGIN TO (a b)

· SCALE BY (Sx Sy)

· TRANSLATE ORIGIN BACK
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GENERAL TRANSFORMATION MATRIX

· E, F: TRANSLATIONAL TERMS (containing TX, TY, (, a, b)

· IF NO SCALING: RIGID BODY TRANSFORMATION

· A, B, C, D IS ORTHOGONAL 

· UNIFORM SCALING ???

· 0 TERMS ?????

· AFTER ROTATION

· IF X-Y GETS ALIGNED WITH SAY (U-V VECTORS)

· U = (ui uj) AND V = (vi vj)
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THEN TRANSFORMATION MATRIX IS

OTHER TRANSFORMATIONS

· REFLECTION ABOUT ARBITRARY AXIS???

· SHEAR (X DIRECTION) 

Y-value UNCHANGED
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X-value CHANGES PROPORTIONAL TO Y-value

· TRANSFORMATION OF COORDINATE SYSTEMS

· TRANSLATE ORIGIN AND THEN ROTATE BY (
OR

· SPECIFY VECTOR V = (vx vy) AS VIEW UP VECTOR (y-dir)
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THEN X-dir = (vy -vx), ROTATION MATRIX IS 
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