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Last Time:
Projective Spaces,
Homogeneous Coordinates
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René Descartes



Straight Model of the Projective Plane




3D Line Model of the Projective Plane

r P Pencil of lines through the origin in [w, x, y] 3D space

F 3
/ Intersect with the w = 1 plane
r




Spherical Model of the Projective Plane




Straight Model for the Oriented Projective Plane




Stereographic Projection in the Oriented Case

back range of
stratght model




Left and Right Sides in the Oriented Case




2D and 3D
Transformations




* An object may appear in a scene multiple times

Draw same 3D data with
different transformations
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Leonhard Euler

1707 -- 1783 14



Pitch, Yaw, and Roll
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Euler Angles

* Hardware implementation of Euler angles
* Aircraft, Camera




Euler Angles

* Rotation about three orthogonal axes F
e 12 combinations
o XYZ, XYX, XZY, XZX
* YZX, YZY, YXZ, YXY
o IXY, ZXZ, ZYX, ZYZ

* Coincidence of inner most and outmost ¢
* Loss of degree of freedom
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That’s All

FSTOFL ey
1.89

e ——
—

19



	CS348a:  Geometric Modeling�and Processing
	Last Time: �Projective Spaces, Homogeneous Coordinates
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	2D and 3D�Transformations
	Slide Number 11
	Whiteboard
	Euler Angles
	Leonhard Euler
	Pitch, Yaw, and Roll
	Euler Angles
	Euler Angles
	Gimbal Lock
	Slide Number 19

