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END OF FIRST CHANGE 

SECOND CHANGE
6.5.2.6.4
3D Graphic Box
‘3dgb’ – 3D graphic box.  This box provides information that allows representing the graphic region in the three dimensional coordinate system. The 3D graphic box introduces additional dimension which is perpendicular to the image plane (display surface). Due to the new dimension the graphic region is placed with an additional degree of freedom in the scene allowing to benefit from higher flexibility in laying out the track in the 3D scene.

class BoxBox () extends SampleModifierBox ('3dgb') {

signed int(16) 
t_z;


double alpha-x;


double alpha-y;


double alpha-z;
}

t_z signalled the position of the graphic redion in the z dimention (i.e. perpendicular to the image plane/display surface), the unit of t_z is milimeters. Positive t_z describes the position of the text box in front of the image plane and negative t_z describes the positoin of the text box behind the image plane. (alpha_x, alpha_y, alpha_z) describes the angles defining the rotation matrix R relative to the origin of the coordinate system, where, the rotation matrix R=Rx*Ry*Rz , and 
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The positioning of the graphic region in three dimensional coordinate system is calculated based on the size of the graphic region,  the  rotation matrix R, and translation matrix T, where
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, where tx and ty are the translation values signalled by track header box, see Section 6.5.2.1, and t_z is signalled by '3dgb' box.
Based on this information a terminal calculates the position of all pixels of the text box in the 3D space. For example, the bottom right pixel of the 2D graphic region would maped to the 3D graphic region as follows:
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The graphic shall be rendered to the 2D graphic region before calculating the graphic region position in the three dimensional coordinate system.
A terminal is able to project the graphic region onto the target views (i.e. the left and right view) and create the 3D representation of the graphic region with signalled depth placement and rotation. An example of the projective transform is described in [11].
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