
Department of Computer Sienes Graphis { Fall 2005 (Leture 8)3D Rotation User Interfaes and Speifying 3D Orientations

Goal: Use of a 2-button or 3-button MOUSE to orient a model/amera in 3D worldoordinatesSolutions:� Virtual Sphere or Arball� Rotations easier to speify as a vetor (axis) in 3D and angle� Composing Rotations about any vetor in 3D,� Quaternions as alternative to Euler Angles
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Department of Computer Sienes Graphis { Fall 2005 (Leture 8)The Virtual Sphere
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1. De�ne portion of sreen to be projetion of virtual sphere.2. Get two sequential samples of mouse position, S and T .3. Map 2D point S to 3D unit vetor ~p on sphere.
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Department of Computer Sienes Graphis { Fall 2005 (Leture 8)
a

q

p d

4. Map 2D vetor �!ST to 3D tangential veloity ~d.5. Normalize ~d.6. Axis: ~a = ~p� ~d.7. Angle: � = �j�!ST j.(Choose � so a 180Æ rotation an be obtained.)8. Save T to use as S for next time.
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Department of Computer Sienes Graphis { Fall 2005 (Leture 8)The Arball
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1. Choose region of sreen as projetion of sphere: 2D point O enter, radius �.2. Get initial 2D point S on button-down.3. Compute ~s = (sx; sy).4. Compute 2D radius: r2 = s2x + s2y.5. Map 2D vetor ~s to 3D unit vetor ~p as before:
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If r2 > �2, map to silhouette of unit sphere:px  sx=rpy  sy=rpz  0:Else, px  sx=�py  sy=�pz  q1� p2x � p2y:6. For eah new mouse position T , map to unit 3D vetor ~q as above.7. Axis: ~a = ~p� ~q.8. Angle: � = 2 os�1(~p � ~q).9. Notes:� Rotation given by twie the angle of the great ar between ~p and ~q.The University of Texas at Austin 5



Department of Computer Sienes Graphis { Fall 2005 (Leture 8)� Doubling the angle mathes orientation's mathematial struture better.� Points on opposite sides of the sphere silhouette allow a rotation by 360Æ.

The University of Texas at Austin 6



Department of Computer Sienes Graphis { Fall 2005 (Leture 8)JUMP to Quaternions!
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Department of Computer Sienes Graphis { Fall 2005 (Leture 8)Reading Assignment and News

Chapter 4 pages 202 - 215, of Reommended Text.Please also trak the News setion of the Course Web Pages for the most reentAnnounements related to this ourse.(http://www.s.utexas.edu/users/bajaj/graphis24/s354/)
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