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1. Introduction

This document presents some encoding results for the use case about the management of different video aspect ratios. The mostly used QVGA resolution (4:3 aspect ratio) is the common profile between the two different technical approaches considered to generate the "close to" 16:9 video content (here WQVGA). H.264 AVC High profile and Scalable Baseline profile are used to encode this WQVGA resolution.
A second round of tests has been done considering VGA and WVGA resolutions.

2. Common test conditions

A set of three sequences has been used (Soccer game, Animation movie, air plane view of Paris), each of them having a 250 frames length. 
The bitstreams were generated with the reference software JSVM_9_16.
The following operations have been done from the HD source material so as to get the desirable resolutions.
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Figure 1 : Operations on HD sources

Note that WQVGA video sources have been padded by 8 pixels on the left and right sides in order to have the 4:3 video content frontiers over Macroblocks boundaries. This is requested by the Scalable video coding specification for using ESS (extended spatial scalability) and the Scalable Baseline profile.
Theses black columns can easily be withdrawn thanks to a cropping window specified in the VUI part of the H.264 standard.
Here is an example of the produced sequences:
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Figure 2 : Example of test sequences in 4/3 and 16/9 aspect ratios

3. QVGA-WQVGA encoding tests

3.1. Tests conditions
The following parameters have been used to produce the bitstreams.

	
	Resolution
	Frame rate (fps)
	GOP size
	Seq.
	Intra

period
	Profile
	QP

	AVC Base layer
	320x240
	25
	4
	I P P P P
	24
	Baseline
	20, 24, 28, 32, 36, 40

	SVC E. layer
	416x240
	25
	4
	I B Br B P
	72
	Scalable

Baseline
	

	AVC single layer
	416x240
	25
	4
	I B Br B P
	24
	High
	


Figure 3 : QVGA-WQVGA coding parameters

For each sequence, six different quantization parameters have been tested. The average values have been computed without the extreme QP values 20 and 40.

The SVC enhancement layer has been produced using ESS (Extended Spatial Scalability) with a scaling factor of 1 compared to the base layer.

8 black pixels have been added on the left and right sides in order to get the ESS aligned on a Macroblock frontier.

With using different random access point periods between the base and the enhancement layer, the coding efficiency is improved. It results from the user experience in a fast channel change delay first in the 4:3 mode and then with the full resolution 16:9 mode.

3.2. Results

More precise results can be found in the excel sheet joint to this document.

For the QVGA-WQVGA encoding tests the SVC overhead compared to WQVGA Single Layer and the bitrate saving compared to simulcast of QVGA and WQVGA is presented in the figure below:
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Figure 4 : QVGA-WQVGA coding results

The results show that the Scalable Baseline profile has an average of about 25% of bitrate overhead compared to the single layer High profile in WQVGA but the bitrate savings are greater than 30% of the simulcast of the Baseline profile in QVGA and the High profile in WQVGA.
4. VGA-WVGA encoding tests

4.1. Tests conditions

The following parameters have been used to produce the bitstreams.

	
	Resolution
	Frame rate (fps)
	GOP size
	Seq.
	Intra

Period
	Profile
	QP

	SVC Base layer
	640x480
	25
	4
	I B Br B P
	24
	High
	20, 24, 28, 32, 36, 40

	SVC E. layer
	800x480
	25
	4
	I B Br B P
	72
	Scalable

High
	

	AVC single layer
	800x480
	25
	4
	I B Br B P
	24
	High
	


Figure 5 : VGA-WVGA coding parameters


The VGA resolution has been generated in the High profile, since we think a terminal capable of decoding an H.264 VGA bitstream should be able to handle not only the Baseline profile.

For each sequence, six different quantization parameters have been tested. The average values have been computed without the extreme QP values 20 and 40.

The SVC enhancement layer has been produced using ESS (Extended Spatial Scalability) with a scaling factor of 1 compared to the base layer.

With using different random access point periods between the base and the enhancement layer, the coding efficiency is improved. It results from the user experience in a fast channel change delay first in the 4:3 mode and then with the full resolution 16:9 mode.

4.2. Results

More precise results can be found in the excel sheet joint to this document.

For the VGA-WVGA encoding tests the SVC overhead compared to WVGA Single Layer and the bitrate saving compared to simulcast of VGA and WVGA is presented in the figure below:
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Figure 5 : VGA-WVGA coding results

The results show that the Scalable High profile has an average of less than 10% of bitrate overhead compared to the single layer High profile in WVGA but the bitrate savings are about 40% of the simulcast of the VGA and the WVGA both in High profile.

5. Conclusion

Within this contribution, scalable approach is presented as a way to take into account the different display capabilities of the terminals in terms of video aspect ratio resolutions with the major concern of optimizing the overall bitrate per channel.

This way, H.264 SVC remains a candidate technology to achieve this use case as it helps at providing an adaptive quality of experience.
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