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1 Introduction

As part of the Study Item on “Improved Video Coding Support” (S4-100379) video coding technologies for stereoscopic video are evaluated. 
H.264 Multi View Coding (MVC) and frame-compatible stereo were identified as candidates for stereoscopic video coding [1]. 
This contribution makes a comparison between MVC and frame-compatible stereo in terms of coding-efficiency. Originally, these results were produced as part of the MPEG standardization work on Scalable Resolution Enhancement of Frame-Compatible Stereoscopic 3D Video (SREFS) and were presented at the 94th MPEG meeting in Guangzhou [5].
2 Experimental settings
2.1 
Coding Conditions

All coding results were generated using the MVC reference software [2], tag JMVC_8_0.
For MVC coding, the H.264/AVC stereo high profile was used. For frame-compatible stereo coding, the H.264/AVC high profile was used. 
The following encoding settings were used in all experiments:
· Hierarchical B frames with 3 B frames (IbBbP)

· Intra period 16

· 2 reference frames

· Search range 96

· Fixed QP coding

· For MVC coding, inter-view prediction was allowed for each frame. The same QP was used for both views.
2.2 Test Sequences

Six stereo sequences were used for the tests. The sequences were taken from the sequence used in the MPEG 3DV activity [4]. Each sequence was encoded at four target bit rates using fixed quantization settings. The target bit rates were selected according to the “2-view case” defined in [4], and they are expected to result in a range of low to acceptable (not transparent) video qualities.
	Sequence
	Size
	Fps
	Frs
	Length (s)
	Views
	Target bitrate (Mbps)

	Pantomime
	1280x960
	30
	300
	10
	40 41
	0,750

	
	
	
	
	
	
	1,000

	
	
	
	
	
	
	1,250

	
	
	
	
	
	
	2,000

	Lovebird1
	1024x768
	30
	300
	10
	7 8
	0,375

	
	
	
	
	
	
	0,500

	
	
	
	
	
	
	0,750

	
	
	
	
	
	
	1,250

	Newspaper
	1024x768
	30
	300
	10
	5 6
	0,375

	
	
	
	
	
	
	0,500

	
	
	
	
	
	
	0,750

	
	
	
	
	
	
	1,250

	Mobile
	720x528
	25
	200
	8
	5 6
	0,250

	
	
	
	
	
	
	0,400

	
	
	
	
	
	
	0,600

	
	
	
	
	
	
	0,900

	Kendo
	1024x768
	30
	300
	10
	4 5
	0,300

	
	
	
	
	
	
	0,560

	
	
	
	
	
	
	0,700

	
	
	
	
	
	
	1,200

	Balloons
	1024x768
	30
	300
	10
	4 5
	0,200

	
	
	
	
	
	
	0,400

	
	
	
	
	
	
	0,570

	
	
	
	
	
	
	0,900


2.3 Evaluation of Results

All PSNR values given in this document are averaged over the two stereoscopic views. PSNR results were measured on full resolution luma components of the stereoscopic views, using uncoded original views as reference. This means that in case of a decimated stereo view such as in SbS coding arrangements, the video was first upsampled to full resolution, and then the PSNR was evaluated against the full resolution reference sequence.
3  Comparison of Frame-Compatible Coding and MVC
This Section provides results of frame-compatible coding compared to full resolution coding using MVC.
3.1 Experimental Setup

For SbS and TB experiments, the two stereoscopic input views are downsampled horizontally and vertically, respectively, using the default downsampling filters specified in the DownConvert tool included in the SVC reference software [3]. The downsampled views are merged into a single frame-compatible video, and then coded using JMVC in single view mode. After decoding, the sequences are split into left and right view and then each view is upsampled back to the original size, using the default upsampling filters specified in the DownConvert tool mentioned above. Note that those filters are identical to the normative SVC upsampling filters.

Figure 1 exemplarily illustrates the upsampling for the SbS arrangement.
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Figure 1: Rearrangement and upconversion of SbS arrangement.
For MVC coding, JMVC is used in two-view mode, with the two stereoscopic input views as input. No pre- or post-processing is done for the MVC experiments.

3.2 Results

The results can be found in the accompanying Excel document. Here, “MVC” denotes the results for MVC coding. “SbS” and “TB” denotes the results for frame-compatible arrangements.

The PSNR results for MVC coding are typically superior over frame-compatible coding results, especially towards higher bit rates. This behaviour is caused by the fact that the downsampling involved in frame-compatible coding eliminates some of the information in the original stereo video, so that even for very high bit rates, the input video cannot be recovered.

The PSNR difference between MVC and frame-compatible coding is particularly high for the CGI sequence Mobile. The reason for the large PSNR difference in case of the Mobile sequence is likely the large amount of spatial high frequency information contained in the sequence, which is eliminated in the downsampling operation.

An example for the PSNR behaviour of MVC and frame-compatible coding is given in Figure 2.
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Figure 2: PSNR comparison of full resolution MVC coding and frame-compatible coding.
4 Conclusion

In this contribution, initial results of a comparison between MVC and frame-compatible stereo are given. Further studies are needed for a final evaluation of MVC and frame-compatible stereo which need to include subjective tests.
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