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SPP '
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RotationRotation

Planar rotation

Rotation about z-axis is implicitly assumed !!!
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Rotation about xRotation about x-- and yand y--axisaxis



Voronoi Diagram Research Center

Rotation about an arbitrary axisRotation about an arbitrary axis


 

Translate the object so that the rotation axis passes 
through the origin. (T)


 

Rotate the object so that the rotation axis coincides 
with one of the coordinate axis. (R)


 

Perform the specified rotation.


 

R-1


 

T-1
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ReflectionReflection


 

Reflection about plane

– xy plane :  (x, y, z) →
 

(x, y, -z)
– yz plane :  (x, y, z) →

 
(-x, y, z)

– zx plane :  (x, y, z) →
 

(x, -y, z)


 

Reflection about line

– x  axis :  (x, y, z) →
 

(x, -y, -z)
– y  axis :  (x, y, z) →

 
(-x, y, -z)

– z  axis :  (x, y, z) →
 

(-x, -y, z)
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z-axis shearing

x' = x + az
y' = y + bz

x-axis shearing?
y-axis shearing?

ShearingShearing



Voronoi Diagram Research Center

Composition of transformationsComposition of transformations


 

The composition of two direct or two opposite 
congruence transformations generate a direct 
congruence transformation.


 

The composition of a direct and an opposite 
congruence transformation results in an opposite 
congruence transformation.
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Projective extension of the planeProjective extension of the plane


 
Any two lines in the plane have one point in common
– A proper point if they intersect each other

– A point at infinity if they are parallel (parallelism as a 
special form of intersection)


 

Projective space = points in Euclidean space 
(position) + points at infinity (vector)
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Homogeneous coordinateHomogeneous coordinate


 

Point, proper point (positions) and points at infinity 
(vectors) are homogeneously handled!


 

All points at infinity form the line at infinity
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Planar projective transformationPlanar projective transformation


 

Planar projective transformation between P and P’
– Transformation between plane P’(x1’:x2’:x3’) between 

plane P(x1:x2:x3) via perspective projection

– A planar figure (a planar object) and its perspective 
view (a photo) are related by projective transformation
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Projective transformation in 3DProjective transformation in 3D
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Projective images of circlesProjective images of circles


 

Projective / Perspective projection of a circle leads 
to a conic


 

Type of conic is determined by the number of points 
at infinity
– Hyperbola: two points at infinity

– Parabola:   exactly one point at infinity

– Ellipse:       only proper points
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Conic sectionConic section



 
H: intersect along two 
rulings



 
P: touch along one ruling



 
E: intersect only at the 
vertex of cone
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Summary of linear transformationsSummary of linear transformations
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