TSG SA4#70 meeting
Tdoc S4 (12)0975
13‑17 August 2012, Chicago, IL, USA

Source:
Telefon AB LM Ericsson, ST-Ericsson SA
Title:
Inband Video Orientation
Document for:
Discussion
Agenda Item:
15.5
1
Background

During SA4#69, Tdoc S4 (12)0684 was presented, describing the general problem and providing a set of scenarios where a correct handling of video orientation becomes important for the perceived user experience.

Video orientation information can be forwarded in a number of different ways. Without claiming to have made a full assessment or analysis of which way would be the most “optimal” according to a set of (so far neither defined nor agreed) criteria, this document outlines one possible solution that would require only minor usage clarifications to the signaling already defined for MTSI [1], along with a set of preferred terminal behaviors.
2
Call Setup Signaling
Using width>height to indicate landscape mode and height>width to indicate portrait, it is possible to use the SDP [2] ‘imageattr’ attribute [3], already defined for use with MTSI, to separately express sender and receiver capability to handle more than one orientation.
In the below SDP example (only covering video m-line, modified from an example in [1]), the offer (below) explicitly indicates both landscape and portrait resolutions.
When using H.264/AVC [4] as video codec, it can be noted that the offer can (but need not necessarily) include parameter sets applicable for the different resolutions, which is done in the example (Editor’s note: in this case with fake values; do not try to decode). The ID numbers for those parameter sets need to be different.
	SDP offer

	a=tcap:1 RTP/AVPF

m=video 49154 RTP/AVP 99 

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDZWgUH6Af1A=,KM46gA==,IsnEO79NZZd9ONP=,Nsi9SK==,\

     J3hJSNieWOMCDNI=,PTI7k9==,M4SnqOGNEciN28AAP=,Lao8NM==
a=imageattr:99 send [x=176,y=144] [x=144,y=176] [x=320,y=240] [x=240,y=320] recv [x=176,y=144] [x=144,y=176] [x=320,y=240,q=0.6] [x=240,y=320,q=0.6]

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr


The example answer (below) does however only include landscape orientation, which should prohibit the sender from using any portrait size video, and provides a natural way to fallback in case the answering terminal does not support more than a single orientation.
	SDP answer

	m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDZWgUH6Af1A=,KM46gA==

a=imageattr:99 send [x=320,y=240] recv [x=320,y=240]

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr


It is very important to note that there is no need to perform any repeated SDP offer/answer every time orientation (resolution) is changed. The set of resolutions and orientations to use of during the session need only be negotiated on call setup or if the set somehow changes.

When using H.264/AVC as video codec, the use of multiple parameter sets, as in the example above, will enable the video encoder to change orientation (resolution) on the fly simply by letting the produced bitstream change from referencing the old orientation parameter sets to referencing the new orientation parameter sets.

3
Video Device Principle Architecture
The video device has an image rotation, or scan order change, block after the camera on the sending side and before the display on the receiver side, as shown below. That image rotation block also updates the width and height values of the image before input to the encoder and display. The memory area holding the image data is on output from the block where individual pixels are arranged in the way assumed by the following block, usually left-to-right and top-to-bottom, as a regular TV-scan.
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4
Example Scenarios
The below scenarios describes an orientation change in one direction.

4.1
Orientation Aware Sender to Orientation Aware Receiver
The media sender and the media receiver have indicated both landscape and portrait resolutions in SDP through imageattr during call setup.
1. Ongoing communication with same orientation at both sides

[image: image2]
2. User at the side sending media changes orientation of the device

3. Orientation sensor in the sending device triggers the rotation/scan change logic on the input to the encoder
4. Encoder gets a terminal-internal indication of the changed input resolution and, if it is an H.264 encoder, chooses an appropriate parameter set for that resolution, or creates a new one if none was available before

5. Encoder sends the parameter sets for the new orientation, even if it was announced in SDP and/or sent before (this is not strictly needed in point-to-point situations, but eases greatly the working of conference bridges in video conferencing scenarios)
6. Encoder creates an IDR with the resolution of the new orientation (by creating an IDR referencing the appropriate parameter set) and sends it
7. Decoder sees the new parameter set and the IDR, decodes and re-sizes, possibly crops and adds padding (borders) such that the resulting image fits in the receiver’s display
8. Orientation change is complete
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9. Should the receiver now change orientation, the orientation sensor could then be used to keep the received video image content upright by changing the re-size, possibly crop and add padding from above to the new orientation
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4.2
Orientation Aware Sender to Orientation Unaware Receiver
The media sender has indicated that it supports both landscape and portrait resolutions in SDP through imageattr during call setup, but the media receiver has signaled that it supports only a single orientation.

10. Ongoing communication with same orientation at both sides, same as in step 1 above
11. User at the side sending media changes orientation of the device

12. Orientation sensor in the sending device can either (at the choice of the implementer)

a. not trigger any rotation/scan change logic on the input to the encoder
b. does trigger the rotation/scan change logic on the input to the encoder,
and, knowing that it has to deal with an orientation unaware receiver, first resize (and possibly also crop) the image, and then (depending on the amount of applied re-size and crop) add padding to make the resulting image the same size and orientation as it was before
13. Encoder creates an IDR with the same resolution as before from the “orientation-compensated” image and sends it

14. Decoder sees no characteristics change of the stream, decodes and displays it, as normal
15. “Orientation change” is complete and has resulted in either
a. not having made any rotation/scan change in the encoder, the receiver side image is tilted
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b. did rotation/scan change, and other transformations in the encoder, resulting in that the receiving device shows correct orientation of the video image content, but that the image is re-sized, cropped and/or padded (amounts at the choice of the implementer) to accommodate that the camera and display now have different orientations
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16. Should the receiver now change orientation, it will either

a. likely have been turned such that the user holding the receiving device can see an upright (un-tilted) video image content
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b. show a tilted image
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4.3
Orientation Unaware Sender to Orientation Aware Receiver
The media sender has indicated during call setup that it supports only a single orientation, but the media receiver in fact supports both landscape and portrait resolutions.

17. Ongoing communication with same orientation at both sides, same as in step 1 above
18. User at the side sending media changes orientation of the device

19. There is no orientation sensor in the sending device, resulting in that the sent image is not compensated in any way and is also tilted

20. Encoder sees no difference from before the device was tilted, encodes and sends video images as normal

21. Decoder sees no characteristics change of the stream, decodes and displays it, as normal
22. “Orientation change” is complete and has resulted in the display of a tilted image at the receiver
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23. Should the receiver now change orientation (which the receiving user will likely make it do given the above), it knows that it is receiving video from an unaware sender and that it should not compensate the tilt locally, which makes the user holding the receiving device can see an upright (un-tilted) video image content

[image: image10]
5
Proposal

We propose that SA4 takes the above scenario into account as one possible solution, comparing it against other proposals, using suitable comparison criteria, with the target to arrive at a recommended signaling method and accompanying procedures to handle device video orientation.
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