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Introduction

This document proposes specification text on stereoscopic 3D video codecs to be discussed for Mobile 3D Video Coding during 3GPP Jeju meeting.
We took the corresponding sections of TR 26.904 as the basis for the discussion. The temporal interleaving of the H.264/AVC frame packing arrangement was omitted in order to limit the number of technical options to be considered in the TR to the most common ones according to our knowledge. However, we also felt that it is not sufficient to consider only the H.264/AVC based codecs, i.e. frame-compatible H.264/AVC. Furthermore, only stereoscopic 3D video coding is considered and coding of more than two views is omitted from the discussion.

The following paragraphs present the proposed for Stereoscopic video technology.
Stereoscopic Video Application Format

Stereoscopic contents are getting widely used in various applications including mobile devices. This user preference has caused the mobile phones with stereoscopic cameras appeared in the market. A user can take a picture and a video sequences, and display acquired stereoscopic contents with his/her mobile phones.

However, a user can only store and display these acquired stereoscopic contents with his/her own devices due to the non-existence of a common file format for these contents. This limitation causes a user not share his/her contents with any other users, which makes it difficult the relevant market to stereoscopic contents is getting expanded. 

On the basis of these demand from the industry, it is required to develop the common file format for stereoscopic contents, which can be called as a stereoscopic MAF. Stereoscopic MAF can be achieved and implemented by the current standard technologies such as MPEG, and finally will help boost the relevant market.
State of the art

Various application devices with larger and smaller LCD screens are released in the market for supporting stereoscopic contents, which also provide 2D/3D switching functionality. Especially, a mobile phone with a stereoscopic camera has been released in the market, which provides a user as a consumer to have more realistic experiences with or without glasses, and also, as a content creator to take stereoscopic images or record the stereoscopic video contents. It is thus expected that Mobile TV will become one of indispensable digital devices for getting information and entertainment anytime, and the experimental broadcasting for 3D mobile services is being planned in Korea. Along with the mobile device based 3D services, various applications for higher resolution based stereoscopic contents are under development such as 3D Cinema direction.

Application Scenario Description
As described above, the current personal devices such as mobile phones with the stereoscopic camera support to take and display the stereoscopic image/video. On the basis of this personal device, there are various application scenarios possible as being shown in the Figure 1. For realization of the application scenarios, it is required that a stereoscopic MAF has the functionalities of supporting 2D/3D contents combination and of interoperability between them, and also of providing information of preventing the tiredness of eyes for long-hour stereoscopic contents.
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Figure 1 Functionalities for advanced stereoscopic contents.

The functionalities for Stereoscopic MAF are as follows:

Combination services of mono and stereoscopic contents

A multimedia content can be composed of stereoscopic contents as a whole. Also, the content can be composed of the combination of stereoscopic and monoscopic contents. The combination service can extract a user’s interest by temporally providing stereoscopic images/motion pictures. For example, advertisement content would be suitable for this combination of mono and stereoscopic contents by providing stereoscopic effect for an enriched feeling. Also, movie clips would be another possible service candidate. As another example, while a user records the B-boy’s performance, a specific dance clip can be recorded with stereoscopic camera functionality for providing real 3D effects. 

Interoperability between stereoscopic and monoscopic contents

Stereoscopic mobile phones and devices are, for example, equipped with the stereoscopic digital camera with or without wired/wireless communication functionalities. Using dual cameras on a device, a user can create his own contents and he/she can share them with other users through communication channels if available or storage devices if a communication channel not available. The differences between a stereoscopic mobile phone and a mobile device are image resolution size, display time, scene description complexity such as that the stereoscopic contents using mobile devices are bigger image size, longer display time, more complex scene description than the stereoscopic contents using mobile phone. 

However, the mooscopic player is more common than the stereoscopic player in the current market and the stereoscopic contents are not working in the current monoscopic devices. Also, a user may want to watch the stereoscopic content without the real effects. So, information for interoperability between mono and stereoscopic contents is needed. For example, by including information such as content composition type, physical location of each sided image/video data in the file format, the stereoscopic contents can be displayed in the monoscopic mobile phone and devices.

Interactive services by Scene Representation of the Stereoscopic contents

Currently, stereoscopic contents are widely used for mobile devices, which have the general property of interactivity. Also, stereoscopic contents can be combined with 2D media data. In order to enrich interactive and 2D combined services, it is required to have the functionality of scene description. By using this functionality, a user can enjoy variety services on the limited display environment. For example, a user can access the corresponding web site on the way of watching the stereoscopic video advertisement.
Functionalities in terms of application scenario

1) Creation of the Stereoscopic MAF Contents

Stereoscopic content can be created from a stereoscopic camera. This content will contain stereoscopic still images and/or motion pictures. Stereoscopic content can also be created by using CG animation tools. 

Since the combination of mono and stereoscopic contents will be used for various applications, it is required for stereoscopic MAF to contain mono and stereoscopic contents in a single file format. 

2) Metadata for the stereoscopic MAF contents

Stereoscopic MAF content can be created combining acquisition/creation information with stereoscopic still images and motion pictures. 

In order to identify a stereoscopic content it would be necessary to provide additional information by using stereoscopic metadata. This metadata should provide key functionality to support the activities of the mobile service companies, mobile phone manufacturers, stereoscopic content providers and users. 

3) Player for the Stereoscopic MAF Contents

The Stereoscopic MAF content player will be able to play stereoscopic and monoscopic contents as well.  A user will be given the option to play stereoscopic MAF content from the following modes: Monoscopic mode, Stereoscopic mode.

4) Interactive service thought the Stereoscopic MAF contents

Interactivities can be included Stereoscopic MAF. By selecting or clicking individual components, a user can access extended services or extra information, and thus can enjoy various rich experiences on the personal devices.

5) Stereoscopic video safety

Since stereoscopic contents are displayed on the basis of different view data, visual discomfort in stereoscopic contents may be occurred more frequently than in monoscopic contents. It is required to have the process for preventing visual discomfort with the parallax information of the stereoscopic MAF contents.
List of technologies

The Stereoscopic MAF will be based on the following technologies:

1) ISO Base Media File Format
2) Video compression format : MPEG-4 part2 (SP@level 3) , MPEG-4 part10 (BP@level 1.3)
3) Audio code: AAC-LC, AAC+

4) Voice Codec: AMR, EVRC 

5) Scene description codec: LASeR

6) Still Image: JPEG, PNG

7) Metadata: MPEG-7 MDS
Comparisons with existing technology
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Content compatibility

SVAF

= Located in the file container level

= Side-by-Side (half/full),

Top-bottom (half/full),

Line interleaved, Frame sequential (1ES)
= Left/Right view sequence (2ES)

= stereoscopic camera, display, visual
safety information

= Possible to use various existing video
codec (MPEG-4, H.264, etc)

= Easy to implement 3D information
writing and parsing

= Advantaged in terms of 3D content
compatibility
(Most 3D devices at Samsung will
support the SVAF in 2011)

AVC frame packing arrangement SEI
message

= Located in the codec bit-stream level

= Side-by-Side (half), Top-bottom (half),
Line interleaved (column/row),
Frame sequential, Checkerboard (1ES)

= Possible to use various file containers
(AVI, MP4, etc)

= Uses only one video codec (H.264) and
it is impossible to use others
(e.g. MPEG-4)

= Does not support 2ES file structure
(this is important in case the left and
right image sizes are asymmetric; this is
generally the case in stereoscopic video
services)

= Difficult to implement
(hardware dependent codec drivers
must be modified)

= Disadvantaged in terms of 3D content
compatibility due to the lack of device
support
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Figure 2-14 — MVC view distributed over several tracks (example)

Summary

* MPEG-4, H.264|AVC Codec

» Codec low complexity

« Interoperability issues for legacy devices (1ES)
(side-by-side, top-bottom ) support

* support asymmetric 2ES

« support 2D backward compatibility (2ES)

« MVC (base view: AVC, enhancement view: MVC) Codec

« Codec performance (high complexity, good compression)
« NOT support 1ES for side-by-side, top-bottom

* NOT support asymmetric 2ES

« support 2D backward compatibility (base view: AVC)
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