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1 Introduction

In the context of the Mobile 3D Video Coding study item, this document presents the results of subjective tests conducted on a 3D capable mobile terminal.

The first section presents the test conditions and methodology. Then the results are presented and the main conclusions are drawn. 
2 Test description
2.1 Video sources

The subjective tests contained 3 different sequences with different characteristics in terms of movement and textures.

· Football sequence: with significant movements.

· Interview sequence: with almost static content.
· Cartoon sequence: an animated movie with the main characteristic of containing simplified textures. 

2.2 Content preparation

2.2.1 Frame rate evaluation

In this test the resolution of the sequences was fixed to the one of the device, i.e. qHD (960x540). 
The source contents in 1080i25 were converted to 1080p50 using a deinterlace filter.

Then different frame-rates were produced by dividing the initial frame rate (50fps) by 2, 3, 4, 5 and 6 in order to get respectively 25, 16.6, 12.5, 10 and 8.33 fps.

It was decided not to produce frame rates which are not an integer divider of 50fps in order to avoid the frame interpolations which might introduce additional visual artefacts. 

2.2.2 Resolution evaluation

In this test the frame rate of the sequences was fixed to 25fps.

Initial fullHD per view contents were then converted to different resolutions in side-by-side 3D format.

The produced resolutions were:  WQVGA (320x176), WHVGA (480x272), WVGA (848x480), qHD (960x540) and 720p (1280x720).
Note: if different interpretations are made between the name of the resolution and the number of pixel per rows and per columns, the last mentioned should be taken into account.
2.3 Encoding profiles

Since the hardware of the 3D mobile terminal is not able to decode uncompressed video sequences at these formats, encoding step was needed.  

It has then been decided to compress the video sequences using a high enough bitrate to avoid any encoding visual artefact.

The encoding profile is the same for all the sequences, as follow:

· Encoder common features:
· Constant Bit Rate (CBR)
· MP4 File format
· Source encoding profile :
· MPEG4 AVC/H.264 at 5Mb/s CBR
· Depending on the resolution of the content, the Profile/Level change to Baseline@L3.0 to High@L4.0
2.4 Subjective test conditions

2.4.1 Methodology

The SAMVIQ (ITU-R BT 1788) method was used. It is based on a continuous scale (0-100) graded with following five quality items: Bad, Poor, Fair, Good and Excellent.
It is an adapted method discriminating quality levels and providing accurate quality scores.

2.4.2 Implementation

A mobile application has been created to allow the playback of the different sequences and also to rate their perceived quality directly on the mobile terminal.
The 3D mobile terminal has the following technical features:

· qHD (960x540) screen resolution

· 4.3” screen size

· Cell matrix parallax barrier

2.4.3 Observers

28 participants took pat of the subjective tests. In the worst case 9 observers were rejected, 3 observers in the best case.

This means that the participants whose results were too much different from the average results were rejected. In order to define the number of participants to reject a correlation factor is computed and a threshold is set. In our case the correlation factor was 82%. 

3 Test results
3.1 Frame rate evaluation
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Figure 1: 3D Subjective tests results on the impact of frame rate

On the figure 1 it can be noted that a good quality is achieved for Cartoon and Interview from 10fps. The same level of quality needs at least 16.6fps for Football.
Only 19/28 user’s ratings were taken into account. This high number of rejected testers is due to the fact that the difference between the low frame rates is not significant enough.

It can be concluded that the minimum frame rate required for video contents with not a lot of movements is 10fps whereas sequences with a higher level of moving objects needs at least 16,6fps.
3.2 Resolution evaluation
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Figure 2: 3D Subjective test results on the impact of definition

 In this test, the excellent quality is reached from WVGA resolution with Cartoon and Interview sequences whereas it is only reached with the hidden reference.
Only 3 users were rejected over 28 participants.

In conclusion, poor to fair quality with WQVGA and WHVGA profiles are achieved whatever the contents are used.
The minimum resolution for reaching a good to excellent quality is WVGA.
4 Conclusion


This contribution aimed at providing the results of the first set of subjective tests conducted on a 3D capable mobile terminal.
The objective was to evaluate the impact of the frame-rate and the resolution on the perceived quality taking into account various 3D contents.
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