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6.1.3 Performance Evaluation

6.1.3.1 6.1.3.2 
Coding results for SVC 
6.1.3.2.1
Introduction

In this section, QVGA/VGA encoding using SVC and an optimized H.264/AVC encoder is compared.    
6.1.3.2.2 Experimental setup
For the experiments, the publicly available JSVM 9.17 and KTA 2.3 software packages [15] [16] are used. The simulation settings were aligned with the VCEG recommended simulation conditions [17].

Four publicly available test sequences were used (Table 1). For each sequence a basis resolution (QVGA) and an enhanced resolution (VGA) is used, so as to compare SVC spatial scalability against H.264/AVC coding.

	Sequence
	Basis resolution
	Enhanced resolution

	CrowdRun
	QVGA, 12.5 Hz
	VGA, 25Hz

	Seeking
	
	

	Crew
	QVGA, 15 Hz
	VGA, 30Hz

	Soccer
	
	


Table 1
Test sequences
For SVC encoding, the scalable baseline profile is used. For H.264/AVC encoding, baseline profile for encoding of the basis resolution and high profile for encoding of the enhanced resolution is used. The common coding tools that were used in the SVC and H.264/AVC simulations are shown in Table 2. A complete description of the coding settings for JSVM and KTA are provided within [18]. Note that KTA was operated in H.264/AVC mode, which means that only H.264/AVC compliant coding tools were used.
	Coding options
	Basis resolution
	Enhanced resolution

	B pictures
	No
	Yes

	8x8 transform and intra prediction
	No
	Yes

	Entropy coding
	CAVLC
	CABAC

	Number of active reference pictures for list 0
	2
	2

	Number of active reference pictures for list 1
	Na
	2

	Deblocking filter
	Yes
	Yes

	Weighted prediction
	No
	No

	Prediction structure
	IPP
	IbBbP

	Intra period
	12 frames for
12.5 fps sequences 

14 frames for
15 fps sequences
	24 frames for 25 fps sequences

28 frames for 30 fps sequences

	Search range
	64
	64













Table 2
Common coding settings
For KTA simulations, a QP range of 22-37 was used. For JSVM simulations, {37, 33, 29, 25} was used as base layer QPs, and a QP offset of 2, i.e. the corresponding enhancement layer QPs were {39, 35, 31, 27}. 

6.1.3.2.3 Results
Figures 1-8 and Tables 3-6 show the results for the four test sequences.
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Figure 1
Sequence CrowdRun: PSNR results for QVGA SVC and QVGA AVC. JSVM was used for SVC encoding and KTA for AVC encoding.
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Figure 2
Sequence CrowdRun: PSNR results for VGA SVC, VGA AVC and AVC simulcast (QVGA + VGA). JSVM was used for SVC encoding and KTA for AVC encoding.
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Figure 3
Sequence Seeking: PSNR results for QVGA SVC and QVGA AVC. JSVM was used for SVC encoding and KTA for AVC encoding.
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Figure 4
Sequence Seeking: PSNR results for VGA SVC, VGA AVC and AVC simulcast (QVGA + VGA). JSVM was used for SVC encoding and KTA for AVC encoding.
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Figure 5
Sequence Crew: PSNR results for QVGA SVC and QVGA AVC. JSVM was used for SVC encoding and KTA for AVC encoding.
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Figure 6
Sequence Crew: PSNR results for VGA SVC, VGA AVC and AVC simulcast (QVGA + VGA). JSVM was used for SVC encoding and KTA for AVC encoding.
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Figure 7
Sequence Soccer: PSNR results for QVGA SVC and QVGA AVC. JSVM was used for SVC encoding and KTA for AVC encoding.
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Figure 8
Sequence Soccer: PSNR results for VGA SVC, VGA AVC and AVC simulcast (QVGA + VGA). JSVM was used for SVC encoding and KTA for AVC encoding.
	QVGA SVC
	VGA SVC
	Simulcast AVC

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

	440.8
	27.5
	420.4
	4.85
	1797.8
	27.7
	1408.9
	27.60
	1829.3
	1.72

	718.5
	30.4
	677.0
	6.13
	3018.0
	30.3
	2396.0
	25.96
	3073.1
	1.79

	1106.6
	33.7
	1047.1
	5.68
	4847.9
	33.2
	3878.9
	24.98
	4926.0
	1.59

	1597.9
	37.0
	1501.7
	6.40
	7425.9
	36.1
	5930.6
	25.21
	7432.3
	0.09

	Average
	
	
	5.76
	
	
	
	25.94
	
	1.30


Table 3 
Results for sequence CrowdRun. JSVM was used for SVC encoding and KTA for AVC encoding.
	QVGA SVC
	VGA SVC
	Simulcast AVC

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

	262.2
	28.9
	256.1
	2.41
	1003.6
	29.4
	795.7
	26.14
	1051.7
	4.57

	442.3
	31.5
	429.9
	2.88
	1718.5
	31.9
	1376.5
	24.84
	1806.4
	4.87

	718.2
	34.6
	704.3
	1.97
	2871.1
	34.7
	2333.8
	23.02
	3038.1
	5.50

	1101.6
	37.6
	1082.5
	1.77
	4599.6
	37.4
	3732.6
	23.23
	4815.1
	4.47

	Average
	
	
	2.26
	
	
	
	24.31
	
	4.85


Table 4
Results for sequence Seeking. JSVM was used for SVC encoding and KTA for AVC encoding.
	QVGA SVC
	VGA SVC
	Simulcast AVC

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

	165.3
	32.0
	148.7
	11.21
	543.8
	32.9
	400.2
	35.90
	548.8
	0.91

	278.7
	34.4
	256.5
	8.65
	917.7
	35.1
	684.1
	34.15
	940.6
	2.43

	463.3
	37.0
	432.6
	7.09
	1554.8
	37.3
	1181.8
	31.56
	1614.4
	3.69

	744.8
	39.5
	697.2
	6.82
	2633.7
	39.3
	1994.6
	32.05
	2691,7
	2.15

	Average
	
	
	8.44
	
	
	
	33.41
	
	2.30


Table 5 
Results for sequence Crew. JSVM was used for SVC encoding and KTA for AVC encoding.
	QVGA SVC
	VGA SVC
	Simulcast AVC

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

	140.5
	31.4
	128.9
	9.02
	500.3
	31.9
	390.2
	28.20
	519.1
	3.62

	230.9
	33.6
	215.2
	7.26
	845.1
	34.2
	656.5
	28.72
	871.7
	3.06

	382.6
	36.1
	365.9
	4.58
	1425.6
	36.8
	1106.5
	28.84
	1472.4
	3.17

	606.9
	38.9
	588.7
	3.09
	2361.6
	39.2
	1832.9
	28.85
	2421.6
	2.48

	Average
	
	
	5.99
	
	
	
	28.65
	
	3.08


Table 6 
Results for sequence Soccer. JSVM was used for SVC encoding and KTA for AVC encoding.
On average, SVC induces average bit rate costs of 5.6% and 28.1% over non-scalable H.264/AVC at QVGA and VGA resolution, respectively. The average SVC bit rate reduction over H.264/AVC simulcast is 2.9%.
*******END NEXT CHANGE********
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