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An SP coding scheme [1]  was proposed by Microsoft in the Geneva meeting to improve the coding efficiency of the current SP scheme in JVT [2] 

 REF _Ref7183523 \r \h 
 \* MERGEFORMAT [3] . In order to evaluate the proposed techniques, a core experiment about SP frame was established in the meeting [4] . For convenience, the proposed SP coding scheme is referenced as the JVT-B097 scheme hereafter according to the number of the first proposal. Both the JVT SP scheme and the JVT-B097 scheme are described in the appendix of [4] . The experimental results are given in this report. 

Experimental Conditions

For convenience to understand the experimental results, the experimental conditions specified in JVT-B112 are listed as follows:

· Software:


TML 9.4

· CIF Sequences:

Paris(15fps), Mobile(30fps), Tempete(30fps)

· QCIF Sequences:

Silent(15fps), News(10fps), Foreman(10fps), 
Container(10fps), Hall(10fps)

· RD optimization:

Enable

· Hadamard transform:

Enable

· Search Range:

16

· MC:



¼ pixel

· Reference number:

2 

· B frame:


No 

· Inter and Intra mode:

All

· Entropy coding:

UVLC

Experimental Results

The coding efficiency of two SP coding schemes is compared in this section. When SP-frame is inserted periodically, the PSNR versus bit rate curves of these two schemes are very close because the differences on SP frames are averaged by other P frames. The experimental results in this case are presented in the attached exec file. The experiment 1 specified in JVT-B112 is discussed here in detail. Only the first frame is encoded as I frame, and all other frames are encoded as SP frames. Each sequence is encoded with skip = 0, 1 or 2. Quantization parameters Qp and Qs are given in Table 1, respectively. 
Table 1: The quantization steps in coding efficiency comparisons.
	Qp
	Qs

	12
	16
	20
	24
	28
	QP-3
	QP


Experiment 1: Static tests: Coding efficiency of SP-frames
The reconstructed reference Luma in the JVT SP scheme and the JVT-B097 scheme is compared in Table 2. (1) When Qs = Qp, for Tempete CIF sequence, the JVT-B097 scheme increases 8.89% bits in average. The average increasing bits for all sequences are about 4.05%. In addition, an extra IDCT is needed in the JVT-B097 scheme. (2) When Qs is equal to Qp-3, the JVT-B097 scheme can save 0.25% bits in average for all sequences. However, the reconstructed reference Chroma in the JVT-B097 scheme are around 0.5dB lower when Qp = Qs, and 0.3dB lower when Qp = Qs-3. 

Table 2: The comparisons on the reconstructed reference Luma in the JVT SP scheme and the JVT-B097 scheme.
	
	Container
	Foreman
	News
	Silent
	Tempete
	Mobile

	Qp = Qs
	-1.83
	-3.29
	-2.19
	-1.57
	-8.89
	-6.58

	Qp=Qs-3
	-0.62
	0.12
	0.62
	0.83
	-0.36
	0.84


Experiment 2: Different Display Image
For both JVT-B097 and JVT-SP schemes, another high quality image can be reconstructed for display if the decoder is powerful enough. In other words, the display image may be different from the reconstructed reference. The PSNR of the reconstructed reference and display in the JVT-B097 scheme are compared in Table 4, where Qs is equal to Qp. The PSNR gain is up to 1.6dB in Mobile CIF, 1.4dB in Tempete, 1.3dB in Foreman QCIF, 0.6dB in News QCIF, 0.6dB in Container QCIF, 0.3dB in Hall QCIF, and 0.4dB in Silent QCIF. The average PSNR gain for all testing sequences is 0.71dB. The additional complexity for reconstructing the display image is a non-normative post filtering. When Qs is equal to Qp-3, the experimental results are given in Table 5. The maximum PSNR gain is up to 0.9dB in Mobile CIF, 0.9dB in Tempete, 0.8dB in Foreman QCIF, 0.4dB in News QCIF, 0.4dB in Container QCIF, 0.2dB in Hall QCIF, and 0.3dB in Silent QCIF. The average PSNR gain for all testing sequences is 0.43dB. 

Table 4: The comparisons on the reconstructed reference and display of the JVT-B097 scheme with Qs = Qp.

	sequences
	frame rate
	number of frames
	QP
	PSNRY (Display)
	PSNRY (Ref)
	PSNR gain(dB)

	foreman_qcif
	10
	100
	12
	38.115
	36.860
	1.255

	
	
	
	16
	35.062
	33.930
	1.132

	
	
	
	20
	32.111
	31.170
	0.941

	
	
	
	24
	29.290
	28.540
	0.750

	
	
	
	28
	26.555
	26.000
	0.555

	news_qcif
	10
	100
	12
	39.116
	38.550
	0.566

	
	
	
	16
	35.936
	35.400
	0.536

	
	
	
	20
	32.720
	32.250
	0.470

	
	
	
	24
	29.773
	29.360
	0.413

	
	
	
	28
	26.837
	26.480
	0.357

	container_qcif
	10
	100
	12
	38.485
	37.850
	0.635

	
	
	
	16
	35.661
	35.030
	0.631

	
	
	
	20
	32.785
	32.170
	0.615

	
	
	
	24
	29.870
	29.320
	0.550

	
	
	
	28
	27.022
	26.560
	0.462

	hall_qcif
	10
	100
	12
	39.531
	39.270
	0.261

	
	
	
	16
	36.666
	36.370
	0.296

	
	
	
	20
	33.727
	33.420
	0.307

	
	
	
	24
	30.454
	30.150
	0.304

	
	
	
	28
	27.461
	27.150
	0.311

	silent_qcif
	15
	150
	12
	38.092
	37.650
	0.442

	
	
	
	16
	34.980
	34.620
	0.360

	
	
	
	20
	32.065
	31.820
	0.245

	
	
	
	24
	29.479
	29.280
	0.199

	
	
	
	28
	27.014
	26.810
	0.204

	Mobile_cif
	30
	300
	12
	36.839
	35.230
	1.609

	
	
	
	16
	33.322
	31.760
	1.562

	
	
	
	20
	29.801
	28.380
	1.421

	
	
	
	24
	26.411
	25.200
	1.211

	
	
	
	28
	23.235
	22.280
	0.955

	tempete_cif
	30
	260
	12
	37.535
	36.120
	1.415

	
	
	
	16
	34.182
	32.860
	1.322

	
	
	
	20
	30.895
	29.770
	1.125

	
	
	
	24
	27.807
	26.910
	0.897

	
	
	
	28
	24.976
	24.320
	0.656

	average
	 
	 
	 
	 
	 
	0.714


Table 5: The comparisons on the reconstructed reference and display of the JVT-B097 scheme with Qs = Qp-3.

	sequences
	frame rate
	number of frames
	QP
	PSNRY (TML9.4)
	PSNRY (B097)
	PSNR gain (dB)

	foreman_qcif
	10
	100
	12
	38.158
	37.380
	0.778

	
	
	
	16
	35.137
	34.440
	0.697

	
	
	
	20
	32.198
	31.620
	0.578

	
	
	
	24
	29.373
	28.900
	0.473

	
	
	
	28
	26.612
	26.250
	0.362

	news_qcif
	10
	100
	12
	39.053
	38.690
	0.363

	
	
	
	16
	35.897
	35.580
	0.317

	
	
	
	20
	32.777
	32.520
	0.257

	
	
	
	24
	29.792
	29.560
	0.232

	
	
	
	28
	26.914
	26.720
	0.194

	container_qcif
	10
	100
	12
	38.387
	38.000
	0.387

	
	
	
	16
	35.572
	35.190
	0.382

	
	
	
	20
	32.764
	32.380
	0.384

	
	
	
	24
	29.778
	29.410
	0.368

	
	
	
	28
	26.961
	26.660
	0.301

	hall_qcif
	10
	100
	12
	39.500
	39.300
	0.200

	
	
	
	16
	36.672
	36.490
	0.182

	
	
	
	20
	33.612
	33.450
	0.162

	
	
	
	24
	30.501
	30.330
	0.171

	
	
	
	28
	27.540
	27.370
	0.170

	silent_qcif
	15
	150
	12
	38.021
	37.750
	0.271

	
	
	
	16
	34.901
	34.700
	0.201

	
	
	
	20
	31.994
	31.910
	0.084

	
	
	
	24
	29.357
	29.320
	0.037

	
	
	
	28
	26.927
	26.850
	0.077

	Mobile_cif
	30
	300
	12
	36.872
	35.930
	0.942

	
	
	
	16
	33.355
	32.430
	0.925

	
	
	
	20
	29.819
	28.970
	0.849

	
	
	
	24
	26.423
	25.670
	0.753

	
	
	
	28
	23.262
	22.660
	0.602

	tempete_cif
	30
	260
	12
	37.562
	36.690
	0.872

	
	
	
	16
	34.208
	33.400
	0.808

	
	
	
	20
	30.897
	30.210
	0.687

	
	
	
	24
	27.806
	27.250
	0.556

	
	
	
	28
	24.985
	24.570
	0.415

	average
	 
	 
	 
	 
	 
	0.430


The experimental results of chrominance components are given in the attached exec file. 

Conclusions

(1) If the JVT-B097 scheme uses the reconstructed reference for display, when Qs = Qp, the increasing bit rate is 4.05% in average. In addition, an extra IDCT is needed in the decoder. However, when Qs = Qp-3, the JVT-B097 scheme can save the average bit rate 0.25%. The JVT-B097 scheme has a similar performance on the reconstructed reference as the JVT SP scheme. 

(2) The display image quality can be significantly improved up to 1.6dB while a non-normative post filtering is allowed in the decoder. This technique can be similarly applied to the JVT SP scheme, which is described in the proposal JVT-C114.  
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