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	First Change


9b
Embedding Video Orientation Information
The matrix in the ‘tkhd’ box, which provides a transformation matrix for video, may be used to capture video orientation information into a 3GP file during recording, as specified in [7], by setting the matrix entry parameters to suitable values to indicate various video rotations. In particular, through suitable selections of a, b, c, d, x and y parameters in [7], matrix can be used to indicate the following video rotations: 
1- 0° rotation; with a=d=1, b=d=x=y=0
2-  90° Counter Clockwise (CCW) rotation or 270° Clockwise (CW) rotation with b=1,c=-1, a=d=x=y=0,
3- 180° CCW rotation or 180° CW rotation; with a=d=-1, b=d=x=y=0, 
4- 270° CCW rotation or 90° CW rotation, with c=1,b=-1, a=d=x=y=0. 
Since the video rotation may change during recording (i.e., with the changes in device orientation), the capturing terminal may simultaneously maintain tracks of different video rotation values and assign or write the recorded video portions to the various tracks accordingly. This should be manageable provided that a limited number of possible video rotations are allowed (i.e., 4).
	End of document
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