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1 Introduction

In the draft TR [1], the study of the support for stereoscopic 3D video covers investigating the suitability of existing stereoscopic 3D content for consumption on mobile devices. Given the relatively small display size and resolution, the study should investigate the impact of re-purposing the high resolution content to serve mobile devices. 
In this contribution, we investigate the impact of content down-sampling on the perceived 3D effect. 
2 Evaluation Experiment
In order to investigate the impact of down-sampling on the perceived 3D effect, we use an objective metric, the disparity map quality, to measure the introduced distortion upon sub-sampling. The disparity map is calculated by estimating the disparity between the left and right view of the video at each pixel. For calculating the disparity map, the tool in [2] has been used. Different publications [3,4] suggest that the quality of disparity maps is correlated with the quality of the stereoscopic images/video.
In this contribution, we estimate the distortion in the disparity map that is introduced by down-sampling the video to suit displays of mobile devices. This is performed by measuring the quality of the original disparity map compared to the disparity map of the down-sampled video. 

The disparity map is generated from the original sequence. Then, the left and right sequences are down-sampled using the down-sampling tool provided by JMVM. Subsequently, the disparity map is generated based on the down-sampled video sequences. Finally, a PSNR calculation is performed to evaluate the quality of the disparity map of the low resolution video. The procedure is described by the following figure.
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Figure 1 Procedure to Measure Impact of Down-Sampling on Stereoscopic Quality

Figure 1 describes two alternatives to measure the quality. In the first alternative the disparity map of the original sequence is down-sampled and used as the reference for the PSNR calculation. In the second alternative, the disparity map of the low resolution video is up-sampled and compared against the original disparity map (of the high resolution video) by measuring the PSNR.
3 Performance Results
The evaluation is performed with the following video sequences: Hands, Flower, Grasshopper, Caterpillar, Snail, Horse, and Car. All sequences have a resolution of 640x360 and were down-sampled by a factor of 2 in both directions.

The following table gives the measured quality of the disparity map of the down-sampled video compared to that of the original video and using the two alternative calculation methods. The disparity map is calculated using a maximum search range of 60 pixels.
	Stereoscopic Sequence
	Disparity Map PSNR [db]

(Alternative 1)
	Disparity Map

PSNR [db] (Alternative 2)

	01hands_640x360_l.yuv
	34,4926
	33,4515

	01hands_640x360_r.yuv
	
	

	02flower1_640x360_l.yuv
	28,3693
	26,6828

	02flower1_640x360_r.yuv
	
	

	03flower2_640x360_l.yuv
	41,4193
	39,9666

	03flower2_640x360_r.yuv
	
	

	04flower3_640x360_l.yuv
	29,0930
	26,7994

	04flower3_640x360_r.yuv
	
	

	05grasshopper_640x360_l.yuv
	38,3204
	37,5227

	05grasshopper_640x360_r.yuv
	
	

	06caterpillar_640x360_l.yuv
	40,6298
	38,6196

	06caterpillar_640x360_r.yuv
	
	

	07snail_640x360_l.yuv
	41,0370
	39,7357

	07snail_640x360_r.yuv
	
	

	08horse_640x360_l.yuv
	33,5888
	32,5364

	08horse_640x360_r.yuv
	
	

	09car_640x360_l.yuv
	34,5862
	32,2812

	09car_640x360_r.yuv
	
	

	
	
	


From the above results, it can be seen that down-sampling preserves a sufficiently good quality of the disparity map in most of the videos. This suggests that re-purposing the content for mobile devices does not significantly impact the perceived stereoscopic effect. The results will be confirmed through subjective viewing experiments.
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