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1. Introduction

This document presents a use case for IVS in providing stereoscopic video service, i.e. 3D applications. Stereoscopic video can be supported using current available video coding standards, e.g. H.264/AVC and Multi-view Video Coding (or MVC). 
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Background
2.1 Market Trends
Dreamworks Animation declared that all the movies that they will produce since 2009 will be 3D, i.e. stereoscopic video.[4] This manifests  that acceptance to 3D applications, e.g 3D game, TV, movie, by future consumers will be high.
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In 2007, a vender announced a prototype model of stereoscopic display for cellular phone. The initial model employed normal H.264/AVC codec for encoding and decoding stereoscopic video. Left and right video streams are divided and fed into specially designed display, hence it offers 3D view. The cellular phone is also capable of displaying normal 2D video.
Typical 3D Movie is composed of two full resolution videos. In order to display the same content on mobile terminals with 3D display panel, it only needs two half resolution video streams. Full resolution video is 2:1 decimated horizontally for half resolution video. Then, vertical columns of left and right half resolution videos are interlaced line by line. It can be virtually treated as one full resolution video. Experiments showed that 2:1 horizontal decimation is better than 2:1 vertical decimation.
2.2 Composition types and Video coding methods for stereoscopic video
A stereoscopic content is composed of two different series of images such as two image sequences for left and right eyes, respectively.[1] Thus, it will bring up the incensement of video sequence size for a stereoscopic content compared to a 2D based one. When a legacy image or video codec is used for a stereoscopic content compression, it will require two codecs for left and right view sequences. However, it is difficult to install two video codecs in a current device due to the increase of manufacturing cost. Thus, the market has used the image composition method of that two image sequences to left and right view are composed into one sequence for a legacy image and video codec, and that the decoded sequence is decomposed into two sequences for stereoscopic display. For example, as being shown in Fig. 1. (a), two respective left view and right view images are put together into one composition image by undersampling with their horizontal resolutions half, and the composed sequence is encoded by a legacy encoder. For displaying a stereoscopic content, the encoded composed sequence is decoded by the legacy decoder and then decomposed and upsampled into two respective left and right view sequences. Even this approach causes the quality of video to be less, however, it can help to use a legacy codec and then is especially widely adopted for mobile devices less sensitive to the video quality.

In the current market, there are several stereoscopic composition types such as ‘side-by-side type’, ‘top and bottom type’, ‘pixel-by-pixel type’, ‘vertical line interleaved type’, ‘frame sequential type’, ‘left/right view sequence type’ and etc. Since there are so many composition types used in the market and is no standard technology about these composition types, this paper considers the composition types with the wide usage and the suitability for a mobile display as follows.
As being explained above, the Side-by-side type is one of the most widely used stereoscopic composition types. Two respective left view and right view images are put together into one composition image by making their horizontal resolutions half. The Fig. 1. (a) shows one example of side-by-side type when the left (right) view part locates in the left (right) side of composition image. It can be compressed in conventional bitrates although there is a quality loss due to the half resolution. In addition, it can be rendered in the legacy player and implemented without modification of the system.
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(a) Side-by-side type ( One normal codec (e.g. H.264/AVC)
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(b) Vertical line interleaved type( One normal codec (e.g. H.264/AVC)
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(c) Frame sequential type ( One normal codec (e.g. H.264/AVC)
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(d) Stereoscopic left/right view sequence type ( Two video codecs or one MVC(or SVC) codec
Fig. 1. Stereoscopic Contents Composition Type

The composition image in Fig. 1. (b) is made of repeated vertical lines of the left view and the right view images, where the vertical line of the left view firstly appears and then the vertical line of the right view follows after it. Due to the discontinuity between every vertical line, the compression efficiency is relatively poorer compared with other types. This type is supported by the parallax barrier display, which is one of the most widely used composition formats in the stereoscopic mobile display. The contents can be directly displayed on the parallax barrier without converting them. 

The frame sequential type is composed of successive left view and right view images, as being shown in the Fig. 1. (c). Some stereoscopic devices display left and right images sequentially while the other devices such as parallax barrier display left and right image in the same time with the same screen. If contents have double frame rate, this type provides full resolution with a normal frame rate. 
Therefore, since the stereoscopic video sequences based on the composition types such as from (a) to (c) can be considered as a 2D based video sequences for a video codec, the legacy video codec such as MPEG-2, MPEG-4 part and AVC|H.264 can be used for a stereoscopic content.

In the Fig. 1. (d), the stereoscopic left/right view sequence type is composed of the independent elementary streams, for example, one stream represents the left view and the other one does the right view. In this type, legacy video codecs such as MPEG-2, MPEG-4 part and AVC|H.264 can be used for respective left and right view sequences, however, it is required that the respective two frames of left and right views must be synchronized and their resolutions must be identical. Also, MVC (Multiview Video Codec) can be applied to this composition type of stereoscopic contents, where a left and a right view sequences are considered as the first and the second view sequence. And, SVC (Scalable Video Codec) can be applied to this type, where a left or right view sequence is considered as a base layer and the other view sequence as an enhanced layer.
3. Proposal

Based on the discussion above, it is expected that stereoscopic video service may be a dominant service to high-end users. The technology can easily be achieved with minor impact to existing system. Therefore, we propose to include following text in the use case presented above in current TR and further investigate potential solution and feasibility.

-------------------------- Start of 1st Change ---------------------

5.2.x  Stereoscopic View for Advanced Terminals
3D contents and 3D applications are getting popular in video games and movies. Some vendors already showed prototype model of mobile device capable of 3D display. Stereoscopic view, i.e. 3D view, service can be provided using existing codec technology, e.g. H.264/AVC. Typically, stereoscopic content is composed of two different series of images such as two image sequences for left and right eyes, respectively. Therefore, it will bring up the incensement of video sequence size for a stereoscopic content compared to ordinary 2D contents. In order to facilitate the emerging 3D market, requirements for 3D file format, codec aspects, and display type should be identified. 

-------------------------- End of 1st Change ---------------------
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