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1 Introduction
In this document, we report the verification results for adaptive coding of transform coefficients proposed in the document JVT-C088 [1]. We implement the proposed method to the JM1.7 software independently. And we verify that it can reduce large amount of bits compared to UVLC coding, and that our results are almost same as the results provided in [1].

2 Experimental Conditions

Experimental conditions follow the document VCEG-N81 [3] except QP as follows. 
· Software version: JM1.7
· Motion estimation and mode selection: High complexity mode.
· QP: 0,4,8,12,16,20,24,28, and fixed for all over sequences.

· Picture coding type: III… for intra evaluation, IPP… for inter evaluation.

· Number of reference frame: 1 frame.
· Motion vector search range: 32 pels.

· Motion compensation: 1/4-pel and 1/8-pel accuracy for QCIF and CIF resolution sequences, respectively.

· Other coding options: using Hadamard transform, no CABAC, and no slice structure.

· Test sequences: see Table 1. 

Table 1: Test sequences.

	Frame Skip
	2
	1
	0

	Sequences
	Container, QCIF,300
News, QCIF,300
Foreman, QCIF,300
	Paris, CIF,300
Silent Voice, QCIF,300

	Mobile CIF 300
Tempete CIF 260


3 Experimental Results

The experimental results are summarized in Table 2 (for intra) and Table 3 (for inter) that indicate the bit rate savings from UVLC calculated by BD-snr. Since performances of the method depend on QP, we calculate BD-snr for two groups, Low (QP = 0,4,8,12) and High (QP = 16,20,24,28). Average bit rate savings of all sequences are 17.10 % (low QPs) and 5.28 % (high QPs) for intra, 9.29 % (low QPs) and 0.92 % (high QPs) for inter. Figure 1 and Figure 2 show the bit rate savings from UVLC for each sequence. Note that the differences of PSNR are not considered in the results shown in Figure 1 and Figure 2. And RD-curves are shown in the Excel file JVT-C145.xls. From these results, we can see that the improvements against UVLC are significantly large. And we verify our results are almost same as the results provided in [1].

Table 2: Bit rate savings for intra.

	Sequence Name
	Bit Rate Savings (%)

	
	Low
	High

	Container (QCIF, 10fps)
	-15.47
	-5.07

	News (QCIF, 10fps)
	-17.21
	-7.32

	Foreman (QCIF, 10fps)
	-13.40
	-2.99

	Paris (CIF, 15fps) 
	-17.99
	-5.97

	Silent Voice (QCIF, 15fps)
	-13.84
	-2.34

	Mobile (CIF, 30fps)
	-23.51
	-8.28

	Tempete (CIF, 30fps)
	-18.25
	-5.00

	Average
	-17.10
	-5.28


Table 3: Bit rate savings for inter.

	Sequence Name
	Bit Rate Savings (%)

	
	Low
	High

	Container (QCIF, 10fps)
	-4.62
	0.19

	News (QCIF, 10fps)
	-10.41
	-2.69

	Foreman (QCIF, 10fps)
	-7.19
	-0.58

	Paris (CIF, 15fps) 
	-11.15
	-1.34

	Silent Voice (QCIF, 15fps)
	-7.63
	-0.94

	Mobile (CIF, 30fps)
	-12.15
	-0.18

	Tempete (CIF, 30fps)
	-11.91
	-0.88

	Average
	-9.29
	-0.92


4 Conclusion

We evaluate the adaptive coding scheme of transform coefficients proposed in JVT-C088 [1]. The scheme can reduce bits 17.10 % at low QPs for intra, and 5.28 % bit at low QPs for inter. Although the experimental results provided in [1] are obtained by using the JM1.1 software and our verification results are obtained by using the JM1.7 software, we confirm that our verification results are almost same as the results provided in [1]. As a result, we verify the effectiveness of the method proposed in [1], and we recommend that the method should be incorporated into the next JM (CD).

5 References
[1] R.Kurceren  and M.Karczewicz, “Adaptive coding of transform coefficients”, JVT-C088, May. 2002.
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Figure 1: Bit rate savings relative to JM1.7 UVLC (intra).
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Figure 2: Bit rate savings relative to JM1.7 UVLC (inter).
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intra

		foreman, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		49.91		49.91		50.37		1208.33

		4		46.28		46.89		47.91		860.19

		8		42.92		44.04		45.93		600.30

		12		39.79		41.40		43.53		404.73

		16		36.89		39.42		41.28		265.64

		20		34.21		38.22		39.71		176.96

		24		31.47		36.85		37.91		110.96

		28		28.80		36.03		36.78		69.08

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.04		49.91		50.37		984.57		18.52%

		4		46.34		46.89		47.91		737.14		14.31%

		8		42.96		44.04		45.93		536.43		10.64%

		12		39.81		41.40		43.53		374.06		7.58%

		16		36.90		39.42		41.28		251.52		5.32%

		20		34.21		38.22		39.71		169.95		3.96%

		24		31.49		36.85		37.91		109.14		1.65%

		28		28.82		36.03		36.78		68.94		0.20%

		container, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		50.09		51.10		51.51		1151.33

		4		46.53		48.45		48.58		834.60

		8		43.23		46.12		46.35		597.07

		12		40.13		43.48		43.44		414.96

		16		37.18		40.81		40.78		277.45

		20		34.44		38.98		38.85		187.86

		24		31.62		37.41		36.82		127.34

		28		28.89		36.44		35.78		79.60

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.20		51.10		51.51		922.13

		4		46.60		48.45		48.58		699.14		16.23%

		8		43.27		46.12		46.35		518.95		13.08%

		12		40.17		43.48		43.44		372.81		10.16%

		16		37.19		40.81		40.78		256.92		7.40%

		20		34.45		38.98		38.85		179.44		4.48%

		24		31.66		37.41		36.82		120.68		5.23%

		28		28.91		36.44		35.78		78.49		1.39%

		news, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		50.26		50.56		51.32		1104.73

		4		47.09		47.91		48.49		814.86

		8		43.98		45.40		45.95		601.78

		12		40.81		42.72		43.35		434.25

		16		37.72		39.91		40.16		302.42

		20		34.69		38.16		38.63		214.92

		24		31.60		36.21		36.84		151.46

		28		28.71		34.87		35.50		96.95

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.38		50.56		51.32		869.97		21.25%

		4		47.17		47.91		48.49		666.27		18.24%

		8		44.05		45.40		45.95		511.95		14.93%

		12		40.85		42.72		43.35		383.15		11.77%

		16		37.75		39.91		40.16		277.18		8.35%

		20		34.72		38.16		38.63		200.87		6.54%

		24		31.68		36.21		36.84		140.37		7.32%

		28		28.76		34.87		35.50		93.25		3.82%

		silent, QCIF, 15fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		50.07		50.11		50.32		1988.70

		4		46.40		46.95		47.39		1444.79

		8		42.89		43.99		44.64		1020.08

		12		39.55		41.36		41.88		693.47

		16		36.45		38.60		39.23		441.76

		20		33.77		36.60		38.01		286.56

		24		31.23		35.04		37.03		175.75

		28		28.68		34.40		36.25		107.26

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.26		50.11		50.32		1602.57		19.42%

		4		46.50		46.95		47.39		1228.53		14.97%

		8		42.97		43.99		44.64		912.83		10.51%

		12		39.58		41.36		41.88		647.19		6.67%

		16		36.47		38.60		39.23		424.94		3.81%

		20		33.75		36.60		38.01		276.34		3.57%

		24		31.25		35.04		37.03		173.81		1.10%

		28		28.69		34.40		36.25		107.29		-0.02%

		paris, CIF, 15fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		49.83		50.13		50.46		8649.00

		4		46.32		47.24		47.57		6376.37

		8		43.05		44.54		44.77		4686.55

		12		39.84		41.85		41.94		3387.64

		16		36.66		39.05		39.03		2366.34

		20		33.64		37.05		37.13		1660.13

		24		30.57		35.03		35.30		1141.33

		28		27.61		33.64		34.03		725.93

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		49.96		50.13		50.46		6679.09		22.78%

		4		46.40		47.24		47.57		5152.93		19.19%

		8		43.12		44.54		44.77		3972.08		15.25%

		12		39.90		41.85		41.94		2998.94		11.47%

		16		36.69		39.05		39.03		2170.91		8.26%

		20		33.66		37.05		37.13		1563.23		5.84%

		24		30.63		35.03		35.30		1077.88		5.56%

		28		27.64		33.64		34.03		714.96		1.51%

		mobile, CIF, 30fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		49.90		49.62		49.68		26365.67

		4		46.15		46.19		46.23		20387.50

		8		42.51		42.91		42.96		15565.45

		12		38.89		39.77		39.74		11567.87

		16		35.27		36.76		36.60		8245.59

		20		31.89		34.78		34.55		5870.15

		24		28.56		32.57		32.49		4106.89

		28		25.49		31.29		31.23		2565.88

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.12		49.62		49.68		18739.39		28.93%

		4		46.32		46.19		46.23		15321.60		24.85%

		8		42.64		42.91		42.96		12392.21		20.39%

		12		38.99		39.77		39.74		9745.66		15.75%

		16		35.34		36.76		36.60		7328.14		11.13%

		20		31.93		34.78		34.55		5436.28		7.39%

		24		28.64		32.57		32.49		3772.59		8.14%

		28		25.53		31.29		31.23		2479.74		3.36%

		tempete, CIF, 30fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		49.95		49.83		49.90		19135.79

		4		46.39		46.57		46.78		14212.48

		8		42.95		43.47		43.97		10472.79

		12		39.51		40.46		41.38		7506.85

		16		36.11		37.59		39.16		5141.38

		20		32.99		35.91		37.86		3514.56

		24		29.94		34.39		36.38		2299.97

		28		27.13		33.52		35.26		1375.99

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.14		49.83		49.90		14629.41		23.55%

		4		46.53		46.57		46.78		11460.49		19.36%

		8		43.05		43.47		43.97		8887.38		15.14%

		12		39.58		40.46		41.38		6676.69		11.06%

		16		36.15		37.59		39.16		4761.12		7.40%

		20		33.00		35.91		37.86		3345.05		4.82%

		24		30.00		34.39		36.38		2200.92		4.31%

		28		27.16		33.52		35.26		1362.98		0.95%
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inter

		foreman, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		48.09		48.22		49.03		660.09

		4		44.84		45.21		46.76		406.74

		8		41.69		42.71		44.98		241.43

		12		38.72		40.59		42.68		140.93

		16		35.99		39.05		40.44		79.65

		20		33.56		37.84		38.86		47.98

		24		31.19		36.62		37.24		29.10

		28		28.73		35.90		36.37		18.04

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		48.13		48.25		49.05		573.02		13.19%

		4		44.85		45.22		46.75		372.85		8.33%

		8		41.69		42.73		44.95		229.88		4.78%

		12		38.71		40.59		42.67		137.13		2.70%

		16		35.99		39.05		40.42		78.79		1.07%

		20		33.58		37.90		38.91		47.66		0.66%

		24		31.23		36.63		37.31		29.23		-0.43%

		28		28.72		35.82		36.47		18.14		-0.51%

		container, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		48.34		49.79		50.13		346.50

		4		45.01		47.23		47.33		197.45

		8		41.75		45.13		45.23		100.99

		12		38.77		42.67		42.51		49.86

		16		36.04		40.27		40.03		23.86

		20		33.43		38.86		38.30		12.65

		24		30.81		37.38		36.53		7.11

		28		28.05		36.78		35.55		3.99

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		48.36		49.77		50.12		317.70		8.31%

		4		45.03		47.24		47.39		187.98		4.80%

		8		41.75		45.12		45.30		97.57		3.39%

		12		38.77		42.62		42.51		48.84		2.06%

		16		36.02		40.34		39.96		23.69		0.71%

		20		33.45		38.87		38.29		12.50		1.16%

		24		30.74		37.31		36.54		7.12		-0.23%

		28		28.04		36.74		35.59		4.04		-1.30%

		news, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		48.67		49.26		49.86		287.33

		4		45.73		46.67		47.12		185.51

		8		42.74		44.34		44.99		118.76

		12		39.80		41.81		42.45		74.50

		16		36.81		39.12		39.63		45.40

		20		33.95		37.59		38.28		28.20

		24		31.08		35.92		36.81		17.02

		28		28.24		34.71		35.49		9.83

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		48.70		49.29		49.86		243.24		15.34%

		4		45.73		46.69		47.13		164.38		11.39%

		8		42.78		44.36		45.08		108.53		8.61%

		12		39.82		41.82		42.49		70.58		5.27%

		16		36.78		39.19		39.63		44.11		2.84%

		20		33.98		37.60		38.33		27.68		1.86%

		24		31.15		35.76		36.76		16.64		2.23%

		28		28.29		34.66		35.46		9.76		0.68%

		silent, QCIF, 15fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		48.62		48.76		49.09		407.36

		4		45.26		45.93		46.37		252.36

		8		41.96		43.30		43.90		156.79

		12		38.85		40.69		41.34		97.11

		16		35.94		38.16		38.99		59.06

		20		33.25		36.52		37.95		36.43

		24		30.72		34.91		36.77		21.39

		28		28.24		34.21		35.98		11.85

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		48.66		48.81		49.17		356.99		12.36%

		4		45.27		45.94		46.40		231.28		8.36%

		8		42.02		43.32		43.89		148.25		5.45%

		12		38.87		40.70		41.32		94.46		2.72%

		16		35.90		38.23		39.00		58.15		1.53%

		20		33.29		36.59		37.89		36.21		0.61%

		24		30.73		34.93		36.76		21.31		0.36%

		28		28.25		34.21		36.07		11.80		0.38%

		paris, CIF, 15fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		47.97		48.40		48.89		2698.74

		4		44.57		45.80		46.14		1438.75

		8		41.55		43.39		43.68		845.59

		12		38.57		40.79		40.93		526.40

		16		35.57		38.29		38.28		319.94

		20		32.62		36.39		36.52		191.72

		24		29.78		34.55		34.87		109.52

		28		26.90		32.93		33.54		59.35

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		47.99		48.41		48.91		2318.33		14.10%

		4		44.57		45.82		46.13		1255.91		12.71%

		8		41.56		43.41		43.65		763.86		9.67%

		12		38.58		40.76		40.97		496.54		5.67%

		16		35.56		38.27		38.31		311.62		2.60%

		20		32.65		36.33		36.62		189.12		1.35%

		24		29.80		34.54		34.85		109.19		0.30%

		28		26.91		32.99		33.50		59.28		0.12%

		mobile, CIF, 30fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		47.80		47.88		47.93		11749.87

		4		44.37		44.57		44.60		7737.42

		8		40.86		41.30		41.32		4902.69

		12		37.38		38.07		38.05		2937.87

		16		33.94		35.07		34.93		1603.52

		20		30.75		33.10		32.93		818.67

		24		27.73		31.10		30.83		400.46

		28		24.86		29.95		29.58		224.66

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		47.82		47.92		47.96		9358.12		20.36%

		4		44.38		44.59		44.62		6629.83		14.31%

		8		40.86		41.31		41.34		4449.92		9.24%

		12		37.38		38.07		38.05		2793.79		4.90%

		16		33.93		35.06		34.94		1568.12		2.21%

		20		30.74		33.11		32.92		811.09		0.93%

		24		27.71		31.11		30.84		401.92		-0.36%

		28		24.83		29.96		29.58		225.14		-0.21%

		tempete, CIF, 30fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		48.00		48.16		48.20		10317.42

		4		44.71		44.92		45.14		6587.23

		8		41.40		41.83		42.52		4041.26

		12		38.11		38.91		40.21		2358.49

		16		34.89		36.46		38.28		1263.81

		20		31.93		35.03		37.05		643.11

		24		29.20		33.46		35.66		325.13

		28		26.59		32.40		34.73		176.22

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		48.03		48.20		48.23		8308.74		19.47%

		4		44.73		44.94		45.14		5675.29		13.84%

		8		41.40		41.83		42.54		3672.78		9.12%

		12		38.11		38.90		40.21		2241.05		4.98%

		16		34.89		36.48		38.29		1234.65		2.31%

		20		31.93		35.03		37.06		636.51		1.03%

		24		29.19		33.44		35.62		323.41		0.53%

		28		26.59		32.42		34.72		175.43		0.45%
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intra

		foreman, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		49.91		49.91		50.37		1208.33

		4		46.28		46.89		47.91		860.19

		8		42.92		44.04		45.93		600.30

		12		39.79		41.40		43.53		404.73

		16		36.89		39.42		41.28		265.64

		20		34.21		38.22		39.71		176.96

		24		31.47		36.85		37.91		110.96

		28		28.80		36.03		36.78		69.08

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.04		49.91		50.37		984.57		18.52%

		4		46.34		46.89		47.91		737.14		14.31%

		8		42.96		44.04		45.93		536.43		10.64%

		12		39.81		41.40		43.53		374.06		7.58%

		16		36.90		39.42		41.28		251.52		5.32%

		20		34.21		38.22		39.71		169.95		3.96%

		24		31.49		36.85		37.91		109.14		1.65%

		28		28.82		36.03		36.78		68.94		0.20%

		container, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		50.09		51.10		51.51		1151.33

		4		46.53		48.45		48.58		834.60

		8		43.23		46.12		46.35		597.07

		12		40.13		43.48		43.44		414.96

		16		37.18		40.81		40.78		277.45

		20		34.44		38.98		38.85		187.86

		24		31.62		37.41		36.82		127.34

		28		28.89		36.44		35.78		79.60

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.20		51.10		51.51		922.13

		4		46.60		48.45		48.58		699.14		16.23%

		8		43.27		46.12		46.35		518.95		13.08%

		12		40.17		43.48		43.44		372.81		10.16%

		16		37.19		40.81		40.78		256.92		7.40%

		20		34.45		38.98		38.85		179.44		4.48%

		24		31.66		37.41		36.82		120.68		5.23%

		28		28.91		36.44		35.78		78.49		1.39%

		news, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		50.26		50.56		51.32		1104.73

		4		47.09		47.91		48.49		814.86

		8		43.98		45.40		45.95		601.78

		12		40.81		42.72		43.35		434.25

		16		37.72		39.91		40.16		302.42

		20		34.69		38.16		38.63		214.92

		24		31.60		36.21		36.84		151.46

		28		28.71		34.87		35.50		96.95

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.38		50.56		51.32		869.97		21.25%

		4		47.17		47.91		48.49		666.27		18.24%

		8		44.05		45.40		45.95		511.95		14.93%

		12		40.85		42.72		43.35		383.15		11.77%

		16		37.75		39.91		40.16		277.18		8.35%

		20		34.72		38.16		38.63		200.87		6.54%

		24		31.68		36.21		36.84		140.37		7.32%

		28		28.76		34.87		35.50		93.25		3.82%

		silent, QCIF, 15fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		50.07		50.11		50.32		1988.70

		4		46.40		46.95		47.39		1444.79

		8		42.89		43.99		44.64		1020.08

		12		39.55		41.36		41.88		693.47

		16		36.45		38.60		39.23		441.76

		20		33.77		36.60		38.01		286.56

		24		31.23		35.04		37.03		175.75

		28		28.68		34.40		36.25		107.26

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.26		50.11		50.32		1602.57		19.42%

		4		46.50		46.95		47.39		1228.53		14.97%

		8		42.97		43.99		44.64		912.83		10.51%

		12		39.58		41.36		41.88		647.19		6.67%

		16		36.47		38.60		39.23		424.94		3.81%

		20		33.75		36.60		38.01		276.34		3.57%

		24		31.25		35.04		37.03		173.81		1.10%

		28		28.69		34.40		36.25		107.29		-0.02%

		paris, CIF, 15fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		49.83		50.13		50.46		8649.00

		4		46.32		47.24		47.57		6376.37

		8		43.05		44.54		44.77		4686.55

		12		39.84		41.85		41.94		3387.64

		16		36.66		39.05		39.03		2366.34

		20		33.64		37.05		37.13		1660.13

		24		30.57		35.03		35.30		1141.33

		28		27.61		33.64		34.03		725.93

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		49.96		50.13		50.46		6679.09		22.78%

		4		46.40		47.24		47.57		5152.93		19.19%

		8		43.12		44.54		44.77		3972.08		15.25%

		12		39.90		41.85		41.94		2998.94		11.47%

		16		36.69		39.05		39.03		2170.91		8.26%

		20		33.66		37.05		37.13		1563.23		5.84%

		24		30.63		35.03		35.30		1077.88		5.56%

		28		27.64		33.64		34.03		714.96		1.51%

		mobile, CIF, 30fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		49.90		49.62		49.68		26365.67

		4		46.15		46.19		46.23		20387.50

		8		42.51		42.91		42.96		15565.45

		12		38.89		39.77		39.74		11567.87

		16		35.27		36.76		36.60		8245.59

		20		31.89		34.78		34.55		5870.15

		24		28.56		32.57		32.49		4106.89

		28		25.49		31.29		31.23		2565.88

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.12		49.62		49.68		18739.39		28.93%

		4		46.32		46.19		46.23		15321.60		24.85%

		8		42.64		42.91		42.96		12392.21		20.39%

		12		38.99		39.77		39.74		9745.66		15.75%

		16		35.34		36.76		36.60		7328.14		11.13%

		20		31.93		34.78		34.55		5436.28		7.39%

		24		28.64		32.57		32.49		3772.59		8.14%

		28		25.53		31.29		31.23		2479.74		3.36%

		tempete, CIF, 30fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		49.95		49.83		49.90		19135.79

		4		46.39		46.57		46.78		14212.48

		8		42.95		43.47		43.97		10472.79

		12		39.51		40.46		41.38		7506.85

		16		36.11		37.59		39.16		5141.38

		20		32.99		35.91		37.86		3514.56

		24		29.94		34.39		36.38		2299.97

		28		27.13		33.52		35.26		1375.99

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		50.14		49.83		49.90		14629.41		23.55%

		4		46.53		46.57		46.78		11460.49		19.36%

		8		43.05		43.47		43.97		8887.38		15.14%

		12		39.58		40.46		41.38		6676.69		11.06%

		16		36.15		37.59		39.16		4761.12		7.40%

		20		33.00		35.91		37.86		3345.05		4.82%

		24		30.00		34.39		36.38		2200.92		4.31%

		28		27.16		33.52		35.26		1362.98		0.95%
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inter

		foreman, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		48.09		48.22		49.03		660.09

		4		44.84		45.21		46.76		406.74

		8		41.69		42.71		44.98		241.43

		12		38.72		40.59		42.68		140.93

		16		35.99		39.05		40.44		79.65

		20		33.56		37.84		38.86		47.98

		24		31.19		36.62		37.24		29.10

		28		28.73		35.90		36.37		18.04

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		48.13		48.25		49.05		573.02		13.19%

		4		44.85		45.22		46.75		372.85		8.33%

		8		41.69		42.73		44.95		229.88		4.78%

		12		38.71		40.59		42.67		137.13		2.70%

		16		35.99		39.05		40.42		78.79		1.07%

		20		33.58		37.90		38.91		47.66		0.66%

		24		31.23		36.63		37.31		29.23		-0.43%

		28		28.72		35.82		36.47		18.14		-0.51%

		container, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		48.34		49.79		50.13		346.50

		4		45.01		47.23		47.33		197.45

		8		41.75		45.13		45.23		100.99

		12		38.77		42.67		42.51		49.86

		16		36.04		40.27		40.03		23.86

		20		33.43		38.86		38.30		12.65

		24		30.81		37.38		36.53		7.11

		28		28.05		36.78		35.55		3.99

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		48.36		49.77		50.12		317.70		8.31%

		4		45.03		47.24		47.39		187.98		4.80%

		8		41.75		45.12		45.30		97.57		3.39%

		12		38.77		42.62		42.51		48.84		2.06%

		16		36.02		40.34		39.96		23.69		0.71%

		20		33.45		38.87		38.29		12.50		1.16%

		24		30.74		37.31		36.54		7.12		-0.23%

		28		28.04		36.74		35.59		4.04		-1.30%

		news, QCIF, 10fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		48.67		49.26		49.86		287.33

		4		45.73		46.67		47.12		185.51

		8		42.74		44.34		44.99		118.76

		12		39.80		41.81		42.45		74.50

		16		36.81		39.12		39.63		45.40

		20		33.95		37.59		38.28		28.20

		24		31.08		35.92		36.81		17.02

		28		28.24		34.71		35.49		9.83

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		48.70		49.29		49.86		243.24		15.34%

		4		45.73		46.69		47.13		164.38		11.39%

		8		42.78		44.36		45.08		108.53		8.61%

		12		39.82		41.82		42.49		70.58		5.27%

		16		36.78		39.19		39.63		44.11		2.84%

		20		33.98		37.60		38.33		27.68		1.86%

		24		31.15		35.76		36.76		16.64		2.23%

		28		28.29		34.66		35.46		9.76		0.68%

		silent, QCIF, 15fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		48.62		48.76		49.09		407.36

		4		45.26		45.93		46.37		252.36

		8		41.96		43.30		43.90		156.79

		12		38.85		40.69		41.34		97.11

		16		35.94		38.16		38.99		59.06

		20		33.25		36.52		37.95		36.43

		24		30.72		34.91		36.77		21.39

		28		28.24		34.21		35.98		11.85

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		48.66		48.81		49.17		356.99		12.36%

		4		45.27		45.94		46.40		231.28		8.36%

		8		42.02		43.32		43.89		148.25		5.45%

		12		38.87		40.70		41.32		94.46		2.72%

		16		35.90		38.23		39.00		58.15		1.53%

		20		33.29		36.59		37.89		36.21		0.61%

		24		30.73		34.93		36.76		21.31		0.36%

		28		28.25		34.21		36.07		11.80		0.38%

		paris, CIF, 15fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		47.97		48.40		48.89		2698.74

		4		44.57		45.80		46.14		1438.75

		8		41.55		43.39		43.68		845.59

		12		38.57		40.79		40.93		526.40

		16		35.57		38.29		38.28		319.94

		20		32.62		36.39		36.52		191.72

		24		29.78		34.55		34.87		109.52

		28		26.90		32.93		33.54		59.35

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		47.99		48.41		48.91		2318.33		14.10%

		4		44.57		45.82		46.13		1255.91		12.71%

		8		41.56		43.41		43.65		763.86		9.67%

		12		38.58		40.76		40.97		496.54		5.67%

		16		35.56		38.27		38.31		311.62		2.60%

		20		32.65		36.33		36.62		189.12		1.35%

		24		29.80		34.54		34.85		109.19		0.30%

		28		26.91		32.99		33.50		59.28		0.12%

		mobile, CIF, 30fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		47.80		47.88		47.93		11749.87

		4		44.37		44.57		44.60		7737.42

		8		40.86		41.30		41.32		4902.69

		12		37.38		38.07		38.05		2937.87

		16		33.94		35.07		34.93		1603.52

		20		30.75		33.10		32.93		818.67

		24		27.73		31.10		30.83		400.46

		28		24.86		29.95		29.58		224.66

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		47.82		47.92		47.96		9358.12		20.36%

		4		44.38		44.59		44.62		6629.83		14.31%

		8		40.86		41.31		41.34		4449.92		9.24%

		12		37.38		38.07		38.05		2793.79		4.90%

		16		33.93		35.06		34.94		1568.12		2.21%

		20		30.74		33.11		32.92		811.09		0.93%

		24		27.71		31.11		30.84		401.92		-0.36%

		28		24.83		29.96		29.58		225.14		-0.21%

		tempete, CIF, 30fps

		JM1.7

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)

		0		48.00		48.16		48.20		10317.42

		4		44.71		44.92		45.14		6587.23

		8		41.40		41.83		42.52		4041.26

		12		38.11		38.91		40.21		2358.49

		16		34.89		36.46		38.28		1263.81

		20		31.93		35.03		37.05		643.11

		24		29.20		33.46		35.66		325.13

		28		26.59		32.40		34.73		176.22

		JVT-C088

		QP		PSNR(Y)		PSNR(U)		PSNR(V)		Bitrate(kbps)		Bitrate savings(%)

		0		48.03		48.20		48.23		8308.74		19.47%

		4		44.73		44.94		45.14		5675.29		13.84%

		8		41.40		41.83		42.54		3672.78		9.12%

		12		38.11		38.90		40.21		2241.05		4.98%

		16		34.89		36.48		38.29		1234.65		2.31%

		20		31.93		35.03		37.06		636.51		1.03%

		24		29.19		33.44		35.62		323.41		0.53%

		28		26.59		32.42		34.72		175.43		0.45%
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