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Summary

Block-size Adaptive MC was integrated in JM4.0d by Hitachi based on the specification described on JVT-D110. It is confirmed that the bitrate loss caused by introducing of this feature for complexity reduction is negligible (average 0.4% with maximum 1%). Bitstream exchange were performed with the proponent of JVT-D110 (Mitsubishi) and it is confirmed that all bitstreams generated by Mitsubishi encoder and our encoder for this test are decodable with our decoder with perfect match.

1. Introduction
The purpose of this document is to verify the performance and stability of JVT-D110 [1]. For the accomplishment of this task, we performed the implementation of block size adaptive MC, experiments and bitstream exchange. 

2. Implementation

We integrated the new feature (block-size adaptive MC) in the JM4.0d software based on the specification described in JVT-D110 after clarified the scaling method of predictive motion vector components that is not specified on the document. According to the agreement with the proponent of JVT-D110 (Misubish), we applied the following vector scaling for our integration.

Encoder side:

if (current 8x8 subblock is predicted by 8x4 or 4x8 or 4x4 blocks) then

  mvdk = (mv k >>1) – (pmvk >> 1);

else

  mvdk = mv k – pmvk; 

Decoder side:

if (current 8x8 subblock is predicted by 8x4 or 4x8 or 4x4 blocks) then

  mvk = (mvdk + (pmvk>>1))<<1;

else

  mvk = mvdk + pmvk; 

where mv is the coded motion vector, pmv is the motion vector predictor and mvd is the differential motion vector data to be encoded. k indicates vector component. Note that mv and pmv are always represented as one-fourth pel unit value inside the encoder and the decoder.

2. Simulation Conditions

The test sequences and test conditions are listed in Table 1 and Table 2 respectively. HHR sequences are generated by taking right most 352x480/576 pixels from the original source. All parameter sets and sequences provided by the AHG on Motion Compensation Memory Analysis and Special Position are covered in these lists. 

Table 1. Test Sequences

	Frame Skip
	2 for IPPP, 0 (mandatory) or 1 for IBBP
	1 for IPPP, 0 (mandatory) or 1 for IBBP
	0

	Sequences
	Container, QCIF,300 
News, QCIF,300
Foreman, QCIF,300
	Paris, CIF,300
Silent Voice, QCIF,300 
	Mobile CIF 300 
Tempete CIF 260 
Bus, HHR, 150

Canoa, HHR, 220


Table 2. Test Condition

	Reference Software Version
	JM 4.0d



	GOP Structure
	IPPP…
IBBP…

	QP
	QPI=QPP= QPB= 24,28,32,36,40 (as defined in FCD)

	Entropy Coding
	UVLC / CAVLC

	RD Optimization
	ON

	Hadamard
	YES

	Number of Reference Frames
	QCIF: 3, CIF: 3, HHR: 2

	MV Search Range
	32x32

	Restricted Search Range
	2

	ABT
	QCIF and CIF: OFF

HHR: Inter only (mandatory) or OFF


3. Results

According to the evaluation conducted at JVT-D110, we investigated the effectiveness of special position together with the proposed MC. The tables 3-4 show the average PSNR gains and bitrate savings as calculated using the Bjontegaard measurement method [2]. We used lower 4 QP values for BD calculation as decided by the AHG. And rate-distortion curves for all test cases are provided in the excel sheet (JVT-E064.xls). Furthermore, The statistical data, averaged PSNR and coding bitrate, for each bitstream are shown in the tables 5-9. In these tables, “JVT-D110” means JM4.0d with block-size adaptive MC (B-S AMC) without special position (prediction for special position is done by averaging with truncation the two nearest samples at half sample positions in the diagonal direction), and “JVT-D110 with SP” means JM4.0d with B-S AMC. The BD results indicate that the average bit loss of proposed MC is 0.4% with a maximum of 1% in case of “JVT-D110” and 0.5% with a maximum of 1.7% in the case of “JVT-D110 with SP” 

4. Bitstream exchange

We confirmed that all bitstreams generated by the Mitsubishi encoder and the Hitachi encoder for this test were decodable with the Hitachi decoder with perfect match. And we confirmed two bitstreams generated by independent encoders using a same parameter set were exactly same nine in ten.

5. Conclusions

The following results were obtained by this test:

( 
The bit-rate loss made by introducing block-size adaptive MC for complexity reduction is negligible.

( 
The specification for standard described in JVT-D110 is clear except for scaling method of predictive motion vector components that will be covered by the Geneva input JVT-E044 [3].
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Table 3 Average PSNR gains and bitrate savings: P-picture Only

	Sequence
	JVT-D110
	JVT-D110 with SP

	
	PSNR [dB]
	BRS [%]
	PSNR [dB]
	BRS [%]

	Container, 10Hz
	-0.03
	0.73
	-0.06
	1.18

	Foreman, 10Hz
	-0.02
	0.42
	0.00
	0.08

	News, 10Hz
	-0.03
	0.56
	-0.03
	0.46

	Silent, 15Hz
	0.02
	-0.26
	0.03
	-0.43

	Paris, 15Hz
	-0.04
	0.63
	-0.03
	0.60

	Mobile
	-0.05
	1.01
	-0.07
	1.39

	Tempete
	-0.03
	0.68
	-0.04
	0.93

	Bus, ABT inter only
	-0.06
	1.08
	-0.07
	1.42

	Bus, ABT OFF
	0.00
	0.08
	-0.02
	0.46

	Canoa, ABT inter only
	0.01
	-0.10
	0.04
	-0.63

	Canoa, ABT OFF
	0.02
	-0.38
	0.04
	-0.77

	Ave.
	-0.02
	0.40
	-0.02
	0.43


Table 4 Average PSNR gains and bitrate savings: 2 B frames

	Sequence
	JVT-D110
	JVT-D110 with SP

	
	PSNR [dB]
	BRS [%]
	PSNR [dB]
	BRS [%]

	Container, 30Hz
	0.00
	-0.12
	-0.03
	0.63

	Container, 10Hz
	-0.05
	1.00
	-0.03
	0.57

	Foreman, 30Hz
	-0.01
	0.16
	-0.02
	0.47

	Foreman, 10Hz
	-0.02
	0.36
	-0.02
	0.31

	News, 30Hz
	-0.06
	0.93
	-0.05
	0.92

	News, 10Hz
	-0.03
	0.44
	-0.05
	0.90

	Silent, 30Hz
	0.01
	-0.19
	0.03
	-0.45

	Silent, 15Hz
	0.02
	-0.37
	0.01
	-0.19

	Paris, 30Hz
	-0.05
	0.94
	-0.05
	1.03

	Paris, 15Hz
	-0.04
	0.81
	-0.04
	0.81

	Mobile
	-0.05
	1.02
	-0.08
	1.65

	Tempete
	-0.03
	0.72
	-0.07
	1.58

	Bus, ABT inter only
	-0.04
	0.85
	-0.05
	1.11

	Bus, ABT OFF
	-0.01
	0.14
	-0.02
	0.43

	Canoa, ABT inter only
	0.01
	-0.16
	0.03
	-0.46

	Canoa, ABT OFF
	0.01
	-0.21
	0.04
	-0.62

	Ave.
	-0.02
	0.40
	-0.03
	0.54


Table 5 Comparison of averaged PSNR and coding bits: P-picture Only

	Sequence
	JM4.0d
	JVT-D110
	JVT-D110 with SP

	
	kbit/sec
	DB (Y, U, V)
	kbit/sec
	dB (Y, U, V)
	kbit/sec
	dB (Y, U, V)

	Container

QCIF

10Hz
	40
	4.68
	27.95
	36.45
	35.54
	4.66
	27.92
	36.39
	35.57
	4.63
	27.95
	36.43
	35.57

	
	36
	7.57
	30.50
	37.43
	36.45
	7.49
	30.48
	37.44
	36.40
	7.58
	30.50
	37.42
	36.40

	
	32
	12.89
	33.25
	38.79
	38.39
	12.88
	33.23
	38.86
	38.37
	12.87
	33.21
	38.78
	38.38

	
	28
	23.02
	35.98
	40.44
	40.03
	23.22
	35.96
	40.48
	40.07
	23.37
	35.96
	40.48
	40.04

	
	24
	46.39
	38.67
	42.67
	42.50
	46.84
	38.65
	42.75
	42.60
	46.92
	38.66
	42.67
	42.63

	Foreman

QCIF

10Hz
	40
	16.92
	28.39
	35.83
	36.31
	17.01
	28.41
	35.81
	36.17
	16.92
	28.34
	35.84
	36.27

	
	36
	26.94
	30.79
	36.55
	37.23
	26.83
	30.79
	36.52
	37.19
	26.91
	30.81
	36.59
	37.27

	
	32
	44.16
	33.30
	37.87
	38.86
	44.08
	33.27
	37.83
	38.85
	43.83
	33.28
	37.87
	38.87

	
	28
	74.88
	35.91
	39.01
	40.45
	75.02
	35.89
	38.98
	40.43
	74.63
	35.87
	39.04
	40.40

	
	24
	127.18
	38.60
	40.56
	42.61
	127.78
	38.59
	40.58
	42.61
	127.44
	38.58
	40.59
	42.63

	News

QCIF

10Hz
	40
	10.29
	28.06
	34.68
	35.76
	10.30
	28.15
	34.69
	35.70
	10.18
	28.06
	34.61
	35.70

	
	36
	16.69
	30.83
	35.83
	36.64
	16.60
	30.78
	35.71
	36.62
	16.55
	30.77
	35.78
	36.58

	
	32
	27.42
	33.67
	37.62
	38.17
	27.23
	33.64
	37.63
	38.17
	27.23
	33.67
	37.61
	38.14

	
	28
	44.48
	36.75
	39.20
	39.61
	44.62
	36.70
	39.19
	39.59
	44.84
	36.72
	39.23
	39.63

	
	24
	70.78
	39.71
	41.83
	42.35
	71.25
	39.67
	41.83
	42.35
	71.45
	39.67
	41.84
	42.35

	Silent

QCIF

15Hz
	40
	11.74
	27.88
	34.08
	36.11
	11.89
	27.93
	34.05
	36.07
	11.80
	27.88
	34.08
	36.09

	
	36
	20.16
	30.32
	34.89
	36.93
	20.42
	30.34
	34.85
	36.95
	20.06
	30.33
	34.85
	37.01

	
	32
	34.65
	32.87
	36.58
	37.97
	34.42
	32.88
	36.59
	38.03
	34.36
	32.87
	36.56
	38.00

	
	28
	57.58
	35.80
	38.15
	39.11
	57.28
	35.78
	38.15
	39.08
	57.29
	35.78
	38.17
	39.08

	
	24
	92.14
	38.82
	40.61
	41.27
	92.23
	38.82
	40.63
	41.23
	92.18
	38.82
	40.62
	41.23

	Paris

CIF

15Hz
	40
	57.82
	26.77
	32.98
	33.55
	57.45
	26.80
	33.02
	33.51
	57.14
	26.78
	33.05
	33.55

	
	36
	102.01
	29.46
	34.50
	34.86
	101.39
	29.47
	34.46
	34.86
	101.67
	29.47
	34.49
	34.84

	
	32
	182.74
	32.38
	36.35
	36.54
	183.12
	32.36
	36.32
	36.54
	183.25
	32.38
	36.32
	36.50

	
	28
	314.71
	35.49
	38.28
	38.25
	316.62
	35.46
	38.26
	38.21
	316.46
	35.45
	38.25
	38.23

	
	24
	501.57
	38.46
	40.73
	40.92
	504.42
	38.45
	40.75
	40.91
	505.21
	38.46
	40.72
	40.86

	Mobile

CIF

30Hz
	40
	189.53
	24.56
	29.64
	29.18
	188.75
	24.54
	29.68
	29.21
	189.59
	24.53
	29.63
	29.18

	
	36
	357.79
	27.43
	31.14
	30.82
	356.59
	27.41
	31.13
	30.80
	357.53
	27.41
	31.14
	30.82

	
	32
	760.48
	30.52
	33.14
	32.95
	761.03
	30.48
	33.15
	32.93
	763.74
	30.48
	33.13
	32.94

	
	28
	1563.60
	33.95
	35.14
	35.03
	1567.75
	33.90
	35.13
	35.04
	1574.52
	33.90
	35.14
	35.02

	
	24
	2746.97
	37.28
	38.01
	38.00
	2754.59
	37.22
	38.02
	37.99
	2764.62
	37.22
	38.00
	37.99

	Tempete

CIF

30Hz
	40
	145.14
	26.27
	32.28
	34.74
	146.14
	26.27
	32.31
	34.76
	144.95
	26.26
	32.30
	34.76

	
	36
	271.41
	28.90
	33.45
	35.69
	271.03
	28.90
	33.45
	35.69
	271.43
	28.89
	33.47
	35.70

	
	32
	557.58
	31.75
	35.10
	37.14
	556.99
	31.72
	35.11
	37.14
	557.97
	31.72
	35.10
	37.13

	
	28
	1162.92
	34.92
	36.60
	38.44
	1163.28
	34.88
	36.60
	38.45
	1166.64
	34.88
	36.62
	38.45

	
	24
	2112.00
	38.06
	38.89
	40.29
	2111.49
	38.01
	38.89
	40.29
	2117.91
	38.01
	38.89
	40.29

	Bus

HHR

30Hz
ABT inter only
	40
	419.45
	27.48
	35.22
	35.96
	417.89
	27.50
	35.35
	36.09
	419.74
	27.49
	35.23
	36.06

	
	36
	741.86
	30.04
	36.18
	37.02
	741.91
	30.02
	36.16
	37.01
	745.40
	30.03
	36.16
	36.96

	
	32
	1287.09
	32.71
	37.31
	38.54
	1288.03
	32.66
	37.30
	38.51
	1291.07
	32.66
	37.33
	38.56

	
	28
	2165.78
	35.55
	38.42
	39.88
	2172.52
	35.50
	38.44
	39.89
	2178.15
	35.49
	38.44
	39.88

	
	24
	3603.00
	38.43
	40.24
	41.75
	3625.39
	38.39
	40.22
	41.75
	3634.42
	38.38
	40.24
	41.75

	Canoa

HHR

30Hz
ABT inter only
	40
	593.12
	28.36
	35.80
	36.44
	593.87
	28.36
	35.84
	36.40
	592.71
	28.37
	35.86
	36.46

	
	36
	1042.15
	31.06
	36.99
	37.63
	1040.95
	31.05
	37.02
	37.63
	1040.58
	31.07
	36.96
	37.64

	
	32
	1717.72
	33.82
	38.60
	39.40
	1717.35
	33.82
	38.61
	39.43
	1712.33
	33.83
	38.62
	39.41

	
	28
	2733.99
	36.71
	40.28
	41.00
	2733.72
	36.72
	40.25
	40.99
	2725.91
	36.74
	40.27
	41.01

	
	24
	4294.24
	39.53
	42.12
	42.80
	4284.40
	39.54
	42.12
	42.79
	4275.77
	39.56
	42.12
	42.81


Table 6 Comparison of averaged PSNR and coding bits: 2-B pictures
	Sequence
	JM4.0d
	JVT-D110
	JVT-D110 with SP

	
	kbit/sec
	dB (Y, U, V)
	kbit/sec
	dB (Y, U, V)
	kbit/sec
	dB (Y, U, V)

	Container

QCIF

30Hz
	40
	8.99
	27.99
	36.50
	35.63
	9.23
	27.97
	36.44
	35.66
	8.98
	28.00
	36.47
	35.65

	
	36
	13.28
	30.54
	37.48
	36.48
	13.15
	30.52
	37.50
	36.44
	13.25
	30.55
	37.47
	36.43

	
	32
	20.01
	33.29
	38.83
	38.41
	19.84
	33.27
	38.90
	38.38
	19.87
	33.24
	38.81
	38.40

	
	28
	34.21
	36.01
	40.45
	40.05
	34.15
	35.99
	40.49
	40.09
	34.47
	35.98
	40.49
	40.05

	
	24
	67.58
	38.69
	42.67
	42.48
	67.71
	38.68
	42.77
	42.61
	67.96
	38.69
	42.69
	42.64

	Foreman

QCIF

30Hz
	40
	26.01
	28.25
	35.87
	36.35
	26.20
	28.29
	35.86
	36.21
	26.10
	28.21
	35.90
	36.32

	
	36
	42.67
	30.65
	36.60
	37.27
	42.42
	30.65
	36.58
	37.23
	42.39
	30.66
	36.63
	37.29

	
	32
	71.91
	33.15
	37.90
	38.89
	71.43
	33.13
	37.86
	38.88
	71.64
	33.13
	37.90
	38.89

	
	28
	128.62
	35.75
	39.01
	40.45
	128.96
	35.74
	38.98
	40.43
	129.23
	35.73
	39.02
	40.39

	
	24
	236.22
	38.45
	40.54
	42.55
	238.47
	38.45
	40.56
	42.55
	239.11
	38.44
	40.56
	42.56

	News

QCIF

30Hz
	40
	17.44
	28.04
	34.78
	35.79
	17.27
	28.13
	34.77
	35.73
	17.21
	28.04
	34.72
	35.74

	
	36
	27.09
	30.81
	35.85
	36.67
	27.10
	30.76
	35.74
	36.65
	27.07
	30.75
	35.80
	36.62

	
	32
	45.26
	33.67
	37.65
	38.20
	45.44
	33.64
	37.68
	38.21
	45.57
	33.68
	37.67
	38.17

	
	28
	74.18
	36.76
	39.22
	39.64
	74.20
	36.71
	39.21
	39.63
	74.60
	36.73
	39.25
	39.66

	
	24
	118.59
	39.72
	41.84
	42.37
	119.77
	39.70
	41.83
	42.38
	120.14
	39.70
	41.84
	42.36

	Silent

QCIF

30Hz
	40
	17.04
	27.92
	34.17
	36.17
	17.38
	27.92
	34.15
	36.16
	17.41
	27.92
	34.14
	36.13

	
	36
	28.50
	30.34
	34.94
	36.94
	28.24
	30.34
	34.91
	36.98
	28.20
	30.33
	34.93
	36.99

	
	32
	48.02
	32.86
	36.58
	37.97
	47.62
	32.86
	36.58
	37.96
	47.43
	32.86
	36.58
	38.00

	
	28
	81.33
	35.77
	38.21
	39.11
	81.20
	35.74
	38.21
	39.14
	81.00
	35.75
	38.25
	39.17

	
	24
	131.86
	38.81
	40.69
	41.36
	131.72
	38.78
	40.65
	41.37
	132.10
	38.79
	40.67
	41.36

	Paris

CIF

30Hz
	40
	89.65
	26.82
	33.25
	33.69
	89.11
	26.78
	33.28
	33.72
	88.04
	26.79
	33.29
	33.67

	
	36
	149.90
	29.45
	34.74
	34.97
	149.47
	29.45
	34.71
	34.98
	149.89
	29.46
	34.73
	34.97

	
	32
	272.81
	32.34
	36.54
	36.70
	276.36
	32.33
	36.52
	36.66
	274.57
	32.32
	36.48
	36.66

	
	28
	486.54
	35.44
	38.39
	38.35
	490.57
	35.44
	38.39
	38.30
	491.59
	35.42
	38.41
	38.35

	
	24
	803.36
	38.46
	40.87
	40.98
	808.92
	38.45
	40.88
	40.99
	810.56
	38.45
	40.86
	40.99

	Mobile

CIF

30Hz
	40
	164.90
	24.72
	30.14
	29.78
	166.22
	24.71
	30.11
	29.70
	166.17
	24.69
	30.13
	29.72

	
	36
	293.54
	27.46
	31.41
	31.07
	292.32
	27.43
	31.39
	31.08
	294.45
	27.44
	31.40
	31.11

	
	32
	626.59
	30.47
	33.31
	33.11
	630.83
	30.45
	33.30
	33.10
	636.16
	30.45
	33.31
	33.11

	
	28
	1322.79
	33.85
	35.18
	35.09
	1332.16
	33.83
	35.19
	35.09
	1341.58
	33.84
	35.19
	35.10

	
	24
	2432.73
	37.17
	38.00
	37.99
	2446.87
	37.15
	38.00
	37.99
	2454.91
	37.14
	38.00
	37.98

	Tempete

CIF

30Hz
	40
	121.72
	26.49
	32.63
	35.18
	121.10
	26.51
	32.64
	35.18
	121.25
	26.47
	32.60
	35.15

	
	36
	225.58
	28.98
	33.67
	36.01
	223.50
	28.97
	33.68
	35.97
	225.26
	28.96
	33.65
	36.02

	
	32
	471.71
	31.70
	35.23
	37.36
	472.70
	31.67
	35.23
	37.37
	475.88
	31.66
	35.24
	37.35

	
	28
	1024.48
	34.78
	36.66
	38.59
	1030.59
	34.77
	36.65
	38.58
	1039.07
	34.77
	36.66
	38.59

	
	24
	1939.90
	37.91
	38.90
	40.38
	1948.74
	37.89
	38.90
	40.38
	1958.93
	37.89
	38.90
	40.37

	Bus

HHR

30Hz
ABT inter only
	40
	339.87
	26.71
	35.47
	36.26
	338.24
	26.73
	35.43
	36.25
	338.22
	26.71
	35.44
	36.18

	
	36
	613.30
	29.25
	36.26
	37.03
	613.56
	29.22
	36.23
	37.05
	613.88
	29.22
	36.29
	37.06

	
	32
	1107.15
	31.93
	37.31
	38.52
	1115.09
	31.94
	37.33
	38.52
	1116.42
	31.93
	37.32
	38.53

	
	28
	1963.02
	34.84
	38.34
	39.89
	1985.95
	34.84
	38.36
	39.90
	1986.73
	34.83
	38.36
	39.90

	
	24
	3445.42
	37.79
	40.15
	41.71
	3494.86
	37.82
	40.14
	41.70
	3500.33
	37.81
	40.14
	41.68

	Canoa

HHR

30Hz
ABT inter only
	40
	508.96
	27.21
	36.15
	36.83
	510.53
	27.21
	36.18
	36.84
	509.94
	27.23
	36.13
	36.86

	
	36
	980.48
	29.95
	37.16
	37.95
	979.36
	29.94
	37.19
	37.96
	975.52
	29.96
	37.12
	37.92

	
	32
	1751.25
	32.96
	38.75
	39.57
	1739.64
	32.95
	38.71
	39.56
	1746.04
	32.95
	38.75
	39.57

	
	28
	2853.05
	35.97
	40.28
	41.02
	2851.66
	35.96
	40.27
	41.03
	2840.10
	35.98
	40.28
	41.03

	
	24
	4476.39
	38.83
	42.05
	42.75
	4470.44
	38.83
	42.06
	42.76
	4454.84
	38.85
	42.06
	42.76


Table 7 Comparison of averaged PSNR and coding bits: 2-B pictures
	Sequence
	JM4.0d
	JVT-D110
	JVT-D110 with SP

	
	kbit/sec
	dB (Y, U, V)
	kbit/sec
	dB (Y, U, V)
	kbit/sec
	dB (Y, U, V)

	Container

QCIF

10Hz
	40
	4.61
	28.06
	36.48
	35.76
	4.59
	28.03
	36.45
	35.76
	4.61
	28.03
	36.51
	35.74

	
	36
	7.07
	30.63
	37.56
	36.52
	7.08
	30.62
	37.49
	36.57
	7.04
	30.61
	37.54
	36.61

	
	32
	11.38
	33.37
	38.82
	38.44
	11.45
	33.37
	38.80
	38.41
	11.32
	33.37
	38.81
	38.41

	
	28
	19.90
	36.06
	40.61
	40.05
	20.22
	36.06
	40.67
	40.08
	20.24
	36.06
	40.66
	40.08

	
	24
	40.17
	38.75
	42.75
	42.62
	40.73
	38.76
	42.78
	42.60
	40.68
	38.75
	42.81
	42.58

	Foreman

QCIF

10Hz
	40
	16.80
	28.17
	35.88
	36.39
	16.93
	28.20
	35.94
	36.36
	16.75
	28.16
	35.91
	36.42

	
	36
	26.56
	30.60
	36.57
	37.41
	26.40
	30.58
	36.66
	37.36
	26.56
	30.57
	36.57
	37.37

	
	32
	43.62
	33.08
	37.90
	39.00
	43.32
	33.04
	37.88
	39.09
	43.46
	33.06
	37.88
	39.04

	
	28
	74.03
	35.69
	39.01
	40.51
	74.32
	35.67
	39.05
	40.52
	74.25
	35.68
	39.03
	40.54

	
	24
	125.70
	38.39
	40.60
	42.67
	125.93
	38.39
	40.62
	42.66
	126.39
	38.41
	40.61
	42.65

	News

QCIF

10Hz
	40
	10.11
	28.12
	34.80
	35.76
	10.12
	28.10
	34.80
	35.75
	10.11
	28.10
	34.74
	35.76

	
	36
	16.29
	30.85
	35.82
	36.66
	16.08
	30.79
	35.79
	36.61
	16.08
	30.78
	35.76
	36.59

	
	32
	26.52
	33.67
	37.71
	38.26
	26.42
	33.66
	37.71
	38.21
	26.49
	33.67
	37.68
	38.22

	
	28
	42.95
	36.75
	39.29
	39.63
	43.24
	36.73
	39.26
	39.63
	43.52
	36.71
	39.25
	39.69

	
	24
	68.17
	39.68
	41.85
	42.38
	68.83
	39.66
	41.98
	42.41
	68.91
	39.65
	41.94
	42.44

	Silent

QCIF

15Hz
	40
	11.87
	27.93
	34.18
	36.20
	11.83
	27.95
	34.15
	36.19
	11.72
	27.93
	34.19
	36.21

	
	36
	19.49
	30.34
	34.94
	36.99
	19.62
	30.34
	34.99
	36.99
	19.71
	30.31
	34.95
	37.09

	
	32
	33.85
	32.85
	36.60
	37.97
	33.61
	32.85
	36.65
	38.01
	33.56
	32.84
	36.60
	38.01

	
	28
	56.70
	35.74
	38.21
	39.15
	56.34
	35.73
	38.22
	39.10
	56.49
	35.75
	38.25
	39.16

	
	24
	91.14
	38.76
	40.70
	41.38
	90.91
	38.75
	40.66
	41.40
	91.07
	38.73
	40.67
	41.38

	Paris

CIF

15Hz
	40
	61.21
	26.85
	33.23
	33.69
	61.49
	26.83
	33.35
	33.66
	61.18
	26.84
	33.32
	33.68

	
	36
	104.14
	29.47
	34.76
	35.03
	104.61
	29.43
	34.76
	35.00
	104.52
	29.44
	34.74
	35.03

	
	32
	187.63
	32.33
	36.53
	36.62
	189.06
	32.34
	36.54
	36.67
	188.92
	32.34
	36.54
	36.69

	
	28
	323.84
	35.44
	38.42
	38.30
	325.62
	35.42
	38.38
	38.37
	325.79
	35.42
	38.39
	38.34

	
	24
	516.35
	38.43
	40.90
	41.02
	520.31
	38.43
	40.90
	40.98
	520.68
	38.41
	40.89
	41.01


Table 8 Comparison of averaged PSNR and coding bits: P pictures Only, ABT OFF

	Sequence
	JM4.0d
	JVT-D110
	JVT-D110 with SP

	
	kbit/sec
	dB (Y, U, V)
	kbit/sec
	dB (Y, U, V)
	kbit/sec
	dB (Y, U, V)

	Bus

HHR

30Hz
	40
	337.11
	26.82
	35.50
	36.22
	333.92
	26.80
	35.48
	36.17
	336.36
	26.83
	35.43
	36.20

	
	36
	589.52
	29.21
	36.24
	36.99
	587.15
	29.21
	36.27
	37.09
	587.68
	29.22
	36.27
	37.09

	
	32
	1058.96
	31.95
	37.36
	38.54
	1057.86
	31.93
	37.34
	38.54
	1062.15
	31.92
	37.34
	38.54

	
	28
	1902.81
	34.96
	38.44
	39.90
	1900.12
	34.95
	38.45
	39.91
	1906.31
	34.95
	38.46
	39.95

	
	24
	3289.44
	37.91
	40.34
	41.83
	3282.44
	37.90
	40.33
	41.84
	3291.08
	37.89
	40.33
	41.85

	Canoa

HHR

30Hz
	40
	507.00
	27.65
	36.14
	36.70
	510.99
	27.69
	36.13
	36.64
	508.35
	27.66
	36.16
	36.67

	
	36
	946.38
	30.22
	37.16
	37.75
	946.12
	30.24
	37.09
	37.74
	943.41
	30.24
	37.10
	37.76

	
	32
	1671.25
	33.08
	38.83
	39.47
	1670.78
	33.09
	38.80
	39.48
	1664.77
	33.10
	38.80
	39.50

	
	28
	2764.98
	36.06
	40.30
	41.00
	2761.29
	36.08
	40.28
	40.99
	2756.89
	36.09
	40.31
	40.98

	
	24
	4304.72
	38.92
	42.15
	42.78
	4297.62
	38.95
	42.15
	42.77
	4294.93
	38.96
	42.16
	42.77


Table 9 Comparison of averaged PSNR and coding bits: 2-B pictures, ABT OFF

	Sequence
	JM4.0d
	JVT-D110
	JVT-D110 with SP

	
	kbit/sec
	dB (Y, U, V)
	kbit/sec
	dB (Y, U, V)
	kbit/sec
	dB (Y, U, V)

	Bus

HHR

30Hz
	40
	342.91
	26.48
	35.48
	36.20
	342.83
	26.47
	35.47
	36.17
	342.72
	26.48
	35.51
	36.21

	
	36
	614.34
	28.94
	36.31
	37.08
	613.65
	28.95
	36.28
	37.08
	612.42
	28.93
	36.26
	37.10

	
	32
	1111.16
	31.73
	37.34
	38.57
	1112.37
	31.72
	37.37
	38.61
	1114.89
	31.72
	37.36
	38.57

	
	28
	1996.72
	34.76
	38.37
	39.93
	1998.30
	34.76
	38.38
	39.96
	2007.11
	34.76
	38.39
	39.94

	
	24
	3413.03
	37.71
	40.22
	41.80
	3416.55
	37.70
	40.21
	41.78
	3425.15
	37.71
	40.22
	41.79

	Canoa

HHR

30Hz
	40
	548.35
	27.25
	36.31
	36.93
	547.40
	27.24
	36.26
	36.88
	544.36
	27.22
	36.27
	36.89

	
	36
	1031.82
	29.92
	37.27
	37.98
	1029.01
	29.90
	37.19
	37.99
	1031.27
	29.93
	37.25
	38.00

	
	32
	1838.17
	32.81
	38.91
	39.63
	1836.90
	32.81
	38.92
	39.62
	1825.51
	32.82
	38.92
	39.62

	
	28
	3059.06
	35.79
	40.30
	41.04
	3046.73
	35.79
	40.31
	41.06
	3045.94
	35.79
	40.30
	41.03

	
	24
	4737.40
	38.63
	42.03
	42.74
	4723.47
	38.64
	42.04
	42.72
	4707.66
	38.64
	42.04
	42.72
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