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1 Background

On the MTSI CVO conference call of October 4th, there was no consensus as to the amount of precision needed for the Rotation parameter. Some companies felt that 3 bits is sufficient to signal the Rotation value. MPEG has defined a Rotation parameter in the Supplementary Enhancement Information that contains 16 bits. The authors of this document strongly believe that the standards solution should not restrict implementations. If the solution allows greater precision, there is nothing preventing an implementation from quantizing the Rotation parameter to 3 bits at the sending side or the receiving side.
The purpose of this document is to present some use cases that can benefit from greater precision in the signalled rotation.

2
Use Cases
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Use Case 1: Two users are engaging in video chat and at least one of the users is simultaneously playing a car driving game on his/her tablet. The car driving game requires the participant to steer the car by rotating the tablet to the right to steer to the right and rotating the tablet to the left to steer to the left. The direction of the vehicle is sensitive to the angle of rotation and should not be quantized too coarsely; otherwise the user experience is significantly degraded.  Most turning involves rotation between 0 and 45 degrees.  If the rotation information is not used to correct the image on the receiving device, then the receiving device will see the video rotating left or right as the sending user playing the driving game steers left or right. If both users are playing, the problem is even worse as the users may be steering in the same direction or in opposite directions.
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FIGURE 1: Driving Game and Video Chat 
Use Case 2: Two users are engaging in a video chat. User #1 is using his rear facing camera to record an event that is taking place (a parade, sports event, etc.) and sending the video to User #2 who is in another location.  For an event of any duration, it is natural that User #1 will move his device slightly and hold it at slightly different angles of rotation. User #2 may want to see the video corrected for these differences in angle of rotation. User #2 may be observing the event on a tablet or on a laptop with a broadband modem, for example. Even if User #2 is on a low-end handset which does not have the processing capability to correct for the rotation in real time, it is still possible for User #2 to record the video and the rotation in a file e.g. according to the 3GPP file format. This file could additionally be processed and the rotation information used to correct the video orientation.
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                                                        Figure 2   Streaming an event using Video Chat
Use Case 3: In some cases when a rear facing camera is used in a video chat session, it may not always be possible to determine whether the viewed image is rotated because of rotation of the scene or rotation of the camera, especially in scenes with a fairly uniform background. In this case, even if the receiving device does not correct the image for rotation,  the receiving device could display the “up” direction to the user  or some other indication of rotation (via a graphic overlay at the UI, for example) if requested through user input. A UI indication could also indicate if the sending user has rotated the device more than some threshold value, for example 10 degrees.
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 Figure 3  Capturing video of a scene whose orientation is difficult to determine
In addition to the above uses cases, there are many use cases where a user engages in video chat and holds and moves the camera at a slight angle, such as when laying on the couch, walking , etc. which can also benefit from signaling a rotation value with greater precision.
3 Conclusion

In the view of the authors, 3 bits of precision is insufficient for many use cases. The CVO solution should not restrict implementations from using greater precision to accommodate the above use cases.

