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1. Introduction

This document accompanies demonstrators in context of the OMAF HEVC viewport dependent baseline media profile using HEVC tiles. A technical discussion of the OMAF HEVC viewport dependent baseline media profile can be found in [1].

The demo is twofold: First, a real-time 360 degree video player for the download use case is presented as discussed in Section 2. Second, a stand-alone real-time demonstrator of the ISO base media file format (ISOBMFF) extractors is presented as discussed in Section 3. 

All demonstrators run on an Android based last generation mobile phone from 2016 (in the showcases a Samsung Galaxy S7 is used) and use the SoC hardware HEVC decoder.

2. Viewport-dependent Profile - Player Demonstrator

This demonstration shows a real-time 360 degree video player for the download use case. The video for the demonstrator is based on the cubemap projection and is authored as described in the following. Out of the original video (3072x2048 pixel), a downsampled version is created (1536x1024 pixel). Both versions are HEVC encoded using motion-constraint tiles with an aligned tiling grid of 2x2 tiles per cube face, i.e. 24 tiles per resolution variant and altogether 48 tiles as shown in the top of Figure 1.

[image: ]

Figure 1: Authored content (two resolutions) and decoded video of a user dependent resolution mixture.
As in the download use case, the authored content is available locally on the device in a single OMAF compliant ISOBMFF file. Based on the ISOBMFF, the player application selects tile bitstreams depending on the current user viewport, i.e. high resolution tiles for content within the user viewport and low resolution tiles otherwise as illustrated in the bottom of Figure 1. The selected tile bitstreams are extracted and aggregated into a single HEVC Level 5.1 compliant bitstream that is fed into the SoC hardware decoder of the mobile phone. The decoded picture, based on region-wise packing, allows the rendering of a viewport depending on the current user orientation. The last generation smart phone from 2016 is easily capable of carrying out the above processing in real-time.

3. Android ISOBMFF Extractor Demonstrator

[bookmark: _GoBack]This demonstration shows a stand-alone real-time demonstrator of an ISOBMFF extractor implementation under Android. The demonstrator is used to play back the MPEG test vectors for the OMAF HEVC viewport dependent baseline media profile using HEVC tiles [2]. The test vectors are based on the equirectangular projection (ERP) and use HEVC encoding with motion-constraint tiles as well. The tiling grid of 6 tiles, each covering 60 degree by 180 degree, is exemplarily shown in Figure 2. As above, the tile bitstreams are available in two resolutions and can be used for composition of a viewport dependent bitstream using region-wise packing. 
[image: ]
Figure 2: ERP tiling grid.
Two neighbouring high resolution tiles are combined with the remaining four low resolution tiles to form a 360 degree video with a preferred viewing direction. An example (Tile 3 and 4 in high resolution) is illustrated in Figure 3.

[image: ]
Figure 3: Mixed resolution composition with a preferred viewing direction.

Tracks that use extractors as defined in ISO/IEC 14496-15 are used to reconstruct a single HEVC bitstream from individual tile bitstreams. This single bitstream is fed into the SoC hardware decoder of mobile phone. The decoded picture which corresponds to the packed picture in Figure 3 is displayed on the mobile device. The last generation smart phone from 2016 is easily capable of carrying out the above processing in real-time. In the showcase a Samsung Galaxy S7 smart phone device is used.
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