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1. Introduction

This IVCS study item is expected to evaluate the performance of scalable video coding (SVC) for advanced use cases as defined in TR 26.903.

This contribution is a revised version of document S4-100913 and is based on the same encodings. The main changes are related to comments received at SA#61 concerning the presentation of the results.

The contribution incorporates encoding results for SNR scalability and SNR scalability + temporal scalability  in comparison with single layer and simulcast encoding. The target use cases are "Graceful degradation",  "Conditional Access", or Adaptive HTTP streaming and caches.
**************** Start of 1st Change *****************
1. Simulation Results for Comparison based on JSVM
1.1 JSVM

The JSVM (Joint Scalable Video Model) software is the reference software for the Scalable Video Coding (SVC) project of the Joint Video Team (JVT) of the ISO/IEC Moving Pictures Experts Group (MPEG) and the ITU-T Video Coding Experts Group (VCEG). JSVM can be used to encode standard compliant H.264/AVC streams as well as scalable video streams.

1.2 Experimental Setup

In the conducted experiments, we used the JSVM software package version 9.17 [1].

The presented encodings are comprised of a 2-layer SVC based stream with SNR or resolution scalability. The respective resolutions used in our tests were 320x240 to 320x240 (QVGA/QVGA) for SNR scalability (Configuration 1 and configuration 2). 

1.3 Sequences
For the QVGA test the Sequences and their corresponding configurations are depicted in Table 1.
Table 1: Sequences and their configurations for QVGA SNR scalability
	Configuration 1
	Configuration 2
	Sequence

	· AVC: QVGA @ 12.5 fps

· High Profile

· AVC: QVGA @ 25 fps

· High Profile

· SVC BaseLayer: QVGA @12.5 fps

· High Profile

· (Identical to AVC QVGA)

· SVC Enh. Layer: QVGA @ 25 fps

· Scalable High Profile
	· AVC: QVGA @ 25 fps

· High Profile

· AVC: QVGA @ 25 fps

· High Profile

· SVC BaseLayer: QVGA @25 fps

· High Profile

· (Identical to AVC QVGA)

· SVC Enh. Layer: QVGA @ 25 fps

· Scalable High Profile
	AlohaWave

	
	
	CrowdRun

	
	
	ParkJoy

	
	
	Umbrella

	
	
	


1.4 Coding Tools
Tables 2 and 3 display the coding tools used for Single Layer, and SVC encoding.

Table 2: Coding tools for single layer coding

	Coding tools for single layer coding (& simulcast)
	High profile

	B pictures
	Yes

	8x8 transform & intra pred.
	Yes

	entropy coding
	CABAC

	GOP size
	16

	Random Access Point distance
	1,28 s


Table 3: Coding tools for SVC coding

	Coding tools for SVC       Scalable High Profile
	Enhancement Layer

	B pictures
	Yes

	8x8 transform & intra pred.
	Yes

	entropy coding
	CABAC

	GOP size
	16

	Random Access Point distance
	1,28 s


2. Results

The Rate-Distortion (RD) curves for the selected sequences are shown in sections 2.1 and 2.2
The plots show the performance of SVC and AVC encodings. Each plot shows the Rate-Distortion (RD) curve for the base layer (AVC 0) and the enhancement layer (SVC 1) as well as for the corresponding single layer (AVC 1) providing the same quality level as the SVC enhancement layer and the accumulated simulcast curve. 

Sample configuration files used to generate these results can be found in the folder “configs”.

The video sequences used in this section are publicly available.
2.1 320x240 (QVGA) SNR Scalability (Configuration 1)
320x240 Scalable High Profile (SVC) vs. AVC 320x240 High Profile with CGS SNR – scalability.

Baselayer at half framerate and a quantization point difference of 4: 
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	SVC
	 
	 
	 
	Simulcast AVC

	Bitrate [kbps]
	Y-PSNR
	AVC bitrate [kbps]
	cost over AVC [%]
	Bitrate [kbps]
	SVC gain over AVC simulcast [%]

	129,92
	32,48
	113,08
	14,90
	163,01
	20,30

	227,81
	35,39
	203,08
	12,18
	298,48
	23,68

	404,69
	38,08
	373,08
	8,47
	544,94
	25,74

	803,18
	41,29
	753,08
	6,65
	1074,54
	25,25
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	SVC
	 
	 
	 
	Simulcast AVC

	Bitrate [kbps]
	Y-PSNR
	AVC bitrate [kbps]
	cost over AVC [%]
	Bitrate [kbps]
	SVC gain over AVC simulcast [%]

	610,09
	28,13
	542,40
	12,48
	745,45
	18,16

	1112,98
	31,52
	1022,40
	8,86
	1434,41
	22,41

	1914,16
	35,37
	1812,40
	5,61
	2579,12
	25,78

	3090,84
	39,41
	2972,40
	3,98
	4257,29
	27,40
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	SVC
	 
	 
	 
	Simulcast AVC

	Bitrate [kbps]
	Y-PSNR
	AVC bitrate [kbps]
	cost over AVC [%]
	Bitrate [kbps]
	SVC gain over AVC simulcast [%]

	403,02
	28,68
	356,55
	13,03
	491,69
	18,03

	761,35
	31,83
	696,55
	9,30
	975,43
	21,95

	1399,41
	35,44
	1316,55
	6,29
	1868,36
	25,10

	2436,78
	39,41
	2326,55
	4,74
	3328,81
	26,80
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	SVC
	 
	 
	 
	Simulcast AVC

	Bitrate [kbps]
	Y-PSNR
	AVC bitrate [kbps]
	cost over AVC [%]
	Bitrate [kbps]
	SVC gain over AVC simulcast [%]

	619,64
	28,82
	538,79
	15,01
	760,13
	18,48

	1071,74
	32,20
	968,79
	10,63
	1377,07
	22,17

	1790,63
	35,84
	1668,79
	7,30
	2391,58
	25,13

	2895,69
	39,66
	2758,79
	4,96
	3967,15
	27,01

	
	
	
	
	
	


2.2 320x240 (QVGA) SNR Scalability (Configuration 2)

320x240 Scalable High Profile (SVC) vs. AVC 320x240 High Profile with CGS SNR – scalability.

Baselayer at full framerate and a quantization point difference of 4:
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	SVC
	 
	 
	 
	Simulcast AVC

	Bitrate [kbps]
	Y-PSNR
	AVC bitrate [kbps]
	cost over AVC [%]
	Bitrate [kbps]
	SVC gain over AVC simulcast [%]

	136,88
	32,48
	113,08
	21,05
	180,66
	24,23

	238,33
	35,39
	203,08
	17,36
	331,21
	28,04

	419,94
	38,08
	373,08
	12,56
	601,27
	30,16

	831,84
	41,29
	753,08
	10,46
	1180,72
	29,55
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	SVC
	 
	 
	 
	Simulcast AVC

	Bitrate [kbps]
	Y-PSNR
	AVC bitrate [kbps]
	cost over AVC [%]
	Bitrate [kbps]
	SVC gain over AVC simulcast [%]

	638,78
	28,13
	542,40
	17,77
	840,31
	23,98

	1159,17
	31,52
	1022,40
	13,38
	1629,82
	28,88

	2001,61
	35,37
	1812,40
	10,44
	2980,79
	32,85

	3211,44
	39,41
	2972,40
	8,04
	4986,23
	35,59
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	SVC
	 
	 
	 
	Simulcast AVC

	Bitrate [kbps]
	Y-PSNR
	AVC bitrate [kbps]
	cost over AVC [%]
	Bitrate [kbps]
	SVC gain over AVC simulcast [%]

	421,77
	28,68
	356,55
	18,29
	551,61
	23,54

	789,90
	31,83
	696,55
	13,40
	1099,49
	28,16

	1451,64
	35,44
	1316,55
	10,26
	2121,56
	31,58

	2528,89
	39,41
	2326,55
	8,70
	3807,23
	33,58
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	SVC
	 
	 
	 
	Simulcast AVC

	Bitrate [kbps]
	Y-PSNR
	AVC bitrate [kbps]
	cost over AVC [%]
	Bitrate [kbps]
	SVC gain over AVC simulcast [%]

	643,72
	28,82
	538,79
	19,47
	857,53
	24,93

	1115,75
	32,20
	968,79
	15,17
	1568,79
	28,88

	1864,75
	35,84
	1668,79
	11,74
	2760,56
	32,45

	3009,03
	39,66
	2758,79
	9,07
	4612,60
	34,76

	
	
	
	
	
	


*************  End of 1st Change ******************
**************** Start of 2nd Change *****************
3. References

[1] 
[2] 
[3] JSVM reference software, version 9.17, available via CVS from "garcon.ient.rwth-aachen.de:/cvs/jvt".


*************  End of 2nd Change ******************
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