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Abstract. When you finish modeling objects in the scene, you must want to use some operations
to view the scene objects, such as Pan, Zoom and Rotate the scene. Pan and Zoom is easy to
understand, rotate the 3D scene according to 2D point in the viewport is a little complicated. There
are many methods to rotate the 3D scene, but the Arcball Controller is intuitive for the user and

any viewport can be described. You can rotate your model at will just by using the mouse.
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1. Introduction
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Figure 1.1 OpenCASCADE Viewer
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2. Translate View
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Figure 2.1 Translate the Scene



3. Zoom View
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// projection transformation for zoom.
gIMatrixMode (GL PROJECTION) ;
glLoadIdentity() ;
glLoadMatrixf (theArcballController. GetProjectionMatrix()) ;
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Figure 3.1 Zoom the scene




4. Rotate View
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Euler Anales: set rotation angles
Mate: 'Gimbal Lock' problem - axis are not independent

Yaw [ %] Pich |45 %! Rl |0 =]

Auxis + Angle: as used by DpenGL glRotate
Click on BLUE globe to set axis of rotation
Set angle below

Effective but not intuitive

Axis: -0.3x-0.3x0.9055385

Angle |45 3}

Arc Ball
Drag on image to rotate the object

Figure 4.1 3D Rotation(http://www.cabiatl.com/mricro/obsolete/graphics/3d.html)
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Figure 4.2 Euler Angles: Yaw, Pitch and Roll
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http://www.math.tamu.edu/~romwell/arcball js/index.html
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Figure 4.3 Arcball in Javascript
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//
//function : Rotate

//purpose
//

void V3d View::Rotate(const Standard Real ax, const Standard Real ay, const
Standard Real az,

const Standard Real X, const Standard Real Y, const
Standard Real Z, const Standard Boolean Start)

{

Standard Real Ax = ax ;
Standard Real Ay = ay ;
Standard Real Az = az ;

if( Ax > 0. ) while ( Ax > DEUXPI ) Ax —= DEUXPI ;
else if( Ax < 0. ) while ( Ax < -DEUXPI ) Ax += DEUXPI ;
if( Ay > 0. ) while ( Ay > DEUXPI ) Ay —= DEUXPI ;
else if( Ay < 0. ) while ( Ay < -DEUXPI ) Ay += DEUXPI ;
if( Az > 0. ) while ( Az > DEUXPI ) Az —= DEUXPI ;
else if( Az < 0. ) while ( Az < -DEUXPI ) Az += DEUXPI ;

if (Start)






5. Conclusion
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