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1. Introduction

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

We present SVC encoding performance results based on the SVC reference encoder software JSVM.

We show encoding results for SNR scalability and SNR scalability + temporal scalability  in comparison with single layer and simulcast encoding. The target the use cases are "Graceful degradation" or "Conditional Access".

We further show encoding results for spatial scalability 640x360 - 1280x720 which target the use case support of heterogeneous devices.
2. Performance Measurements

2.1. Tools

2.1.1. 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). The JSVM Software is still under development and changes frequently. JSVM can be used to encode standard compliant H.264/AVC streams as well as scalable video streams The main purpose of the JSVM is to reflect the standard, which only specifies the decoder. Therefore, there is room for encoder optimizations for single layer H.264/AVC [4] as well as SVC [1][2] beyond JSVM. For the sake of comparability and reproducibility, the encoding results shown in this document are based on JSVM 9.17 [3] which ensures that all encodings are based on the same degree of encoder optimization.
2.2. Simulation Results
2.2.1. Experimental Setup

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

The presented encodings are comprise of a 2-layer SVC based stream with SNR or resolution scalability. The respective resolutions used in our tests were 1280x720 to 640x360 (HD/nHD) (Configuration 3) for spatial scalability and 320x240 to 320x240 (QVGA/QVGA) for SNR scalability (Configuration 1 and configuration 2). 

2.2.2. Sequences
For the QVGA and nHD to 720p test the Sequences and their corresponding configurations are depicted in Table 1 respectively Table 2.
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: VGA @ 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

	
	
	City

	
	
	Crew

	
	
	CrowdRun

	
	
	DanceKiss

	
	
	Dancer

	
	
	Finnland

	
	
	Harbour

	
	
	IceDance

	
	
	IntoTree

	
	
	OldTownCross

	
	
	Parade

	
	
	ParkJoy

	
	
	PassingBy

	
	
	PoliceBoat

	
	
	PrincessRun

	
	
	Seeking

	
	
	Soccer

	
	
	TreeTilt

	
	
	Umbrella


Table 2: Sequences and their configurations for nHD to 720p
	Configuration 3
	Sequence

	· AVC: nHD @ 25 fps

· High Profile

· AVC: 720p @ 25 fps

· High Profile

· SVC BaseLayer: nHD @ 25 fps

· High Profile

· (Identical to AVC QVGA)

· SVC Enh. Layer: 720p @ 25 fps

· Scalable High Profile
	AlohaWave

	
	Big Buck Bunny

	
	CrowdRun

	
	DucksTakeOff

	
	Finnland

	
	IceDance

	
	IntoTree

	
	OldTownCross

	
	OldTownPane

	
	ParkJoy

	
	PoliceBoat

	
	Seeking

	
	Umbrella2

	
	Umbrella


2.2.3. Coding Tools
Tables 3 and 4 display the coding tools used for Single Layer, and SVC encoding.

	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


	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


3. Results

The following plots show the performance of SVC and AVC encodings. Those are the accumulated results over all sequences. 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. 

The lower subplot shows the overhead in terms of bitrate of the full SVC stream (SVC 1) and the Simulcast streams compared to the corresponding single layer stream (AVC 1). The overhead is calculated by (bitrate_SVC 1 (bitrate_SIMUL) - bitrate_AVC 1)/bitrate_AVC. It is then charted at the respective bitrate used by the AVC enhancement layer stream. 

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

3.1. 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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Baselayer at full framerate and a quantization point difference of 6:
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3.2. 320x240 SNR Scalability (Configuration 1)
Baselayer at half framerate and a quantization point difference of 4: 
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Baselayer at half framerate and a quantization point difference of 6: 
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3.3. 640x360 - 1280x720 (Configuration 3)
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4. Proposal

We propose to include the presented evaluation to the TR.
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