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1  Introduction

The proposed new video coding scheme, which was presented at the Monterey meeting (Document Q15-G-36)  has been refined in two directions. First, a variable block/grid size is used in order to improve the quality of the temporal prediction and, second, a more efficient coding of the parameters of the motion model has been realized especially for the case of scenes with partially static background. Coding results demonstrate the benefit of these modifications in comparison to the first version of our proposal. Objectively, a gain of 0.5-1 dB PSNR on the average compared to the Monterey status of our proposal has been obtained, while sub​jectively the quality appeared to be much approved due to a better prediction and less coding artifacts. 
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Fig. 1: Principle of quadtree based control grid segmentation
2  Variable-Sized Control Grid

The use of a regular grid of block size 16x16 pels imposes a severe constraint on the motion model in cases where both highly active and (quasi-) stationary regions are given. For a better adaptation to this kind of scenes, we consider an extension of our motion model based on an irregular grid with square blocks of sizes 8x8 and 16x16. 

To simplify the discussion, let us first consider a pure image warping prediction. Figure 1 gives an illustration of the warping model based on a grid of variable-sized squares. As usual, the prediction is obtained by relating the grid of the current frame k to a warped grid on the previous frame k-1. However, the irregular grid consists of two kind of vertices. The grid points which are connected to four other grid points are freely moving control points (CPs) as indicated in Fig. 1. The other type of grid points are bound vertices (BVs) forming a T-shaped connection between three other grid points. In contrast to a CP, the motion vector (MV) of a BV is bilinearly inter​polated from the MVs of neighboring CPs and hence must not be trans​mitted. The overall structure of the grid can be described by a quadtree.

The motion estimation process is a hierarchical organized scheme operating on successively refined regular grids of sizes 32x32, 16x16 and 8x8 in a way, which was described in Document Q15-G-36. As a result of this first estimation step, a motion vector field on a fine grid of size 8x8 is obtained. In a second step, CPs on the fine grid which are not grid points on the coarser grid of size 16x16 are examined in order to merge those CPs which are related to homogeneously moving areas. In doing so, we evaluate a costfunction M which, on one hand, measures the local increase in MSE by replacing the actual estimated motion vector mvopt by its bilinearly interpolated motion vector mvip . On the other hand, M accounts for the local variance of the motion vector substitution by means of the squared error of the residual motion vector. If the cost M of a CP is below a certain threshold Tmerge, its motion vector is sub​stituted by its interpolated MV. The choice of the critical merging threshold Tmerge controls the amount of side information which is generated by the motion parameters. In order to obain a fixed ratio of side information and information to represent the residual image (at least in the sense of a first-order approximation), we choose Tmerge  to be linearly dependent on the quantization parameter QP. After finishing the merging phase, each remaining CP on the fine grid is examined in order to decide whether it is a unrestricted CP (with its own MV) or a bound vertex. 


The result of this first motion estimation process is a segmentation into 8x8 and 16x16 square blocks where the motion parameters, i.e. the motion vectors, the decision on the predicion type (warping or OBMC) and the interpolation type (bilinear or high quality interpolation) have to be refined. This is done in a final step by using the same type of estimation routines as described in Doc. Q15G36.    

3  Coding of Motion Parameters

Given the variable-sized control grid, a quadtree code has to be generated in order to inform the decoder about the structure of the motion vector field. In addition to the motion vector of each control point, the flags indicating the prediction and interpolation type for each block must also be encoded. Here we introduce a special zero motion vector block symbol in the case of a block where each of the vertex CPs has the zero motion vector. For this type of block, no additional side information must be transmitted. 

4  Simulation Results

The proposed and enhanced method has been used for coding simulations using the five recommended QCIF test sequences. We compared the results to those obtained by the previous version of our proposal and to those obtained by the anchor. The related rate distortion graphs are given in Section 5. At the meeting , a D-1 tape demonstration will show some reconstructed sequences for subjective comparisons. 

5  Rate-Distortion Graphs 
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5.1 Combined Intra- and Inter-Coding
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5.2 Intra-Coding
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Silent

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: News

0

0

0

0

0

0

0

0

0

0

0

0



		Sequence     : foreman.qcif

		Frames        : 100

		Frequency    : 10Hz

		Intra/Inter      : 1/99

		Anchor										HHI_proposal@Monterey												HHI_proposal@Berlin

		PSNRY		PSNRU		PSNRV		kbit/s				PSNRY		PSNRU		PSNRV		kbit/s						PSNRY						kbits/s

		27.35		36.71		36.57		19.27				27.3		34.98		34.36		16.28						30						29.29

		29.93		37.59		37.69		34.18				29.78		36.93		36.85		26.55						31.34						38.47

		32.27		38.35		38.51		54.4				33.49		39.46		40.06		58.33						33.61						60.26

		34.16		39.96		40.4		81.95				35.82		41.13		41.88		92.79						35.25						82.69

		36.08		40.47		41.1		118.42				37.59		42.41		43.2		129.1						35.9						93.53

		37.65		41.5		42.23		159.13																37.63						128.07

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		30.33		38.96		39.89		9584						29.54		39.04		39.27		9648

		33.74		40.65		42.06		15992						32.41		39.93		40.83		15760

		36.43		42.07		44.01		22504						34.95		40.33		41.25		22592

		38.9		43.47		45.57		29664						36.72		42.29		43.46		30160

		40.94		44.87		47.01		36768						38.59		42.59		44.08		38512

														40.69		44.13		45.53		47704





		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Foreman, QCIF, 10Hz



		0		0

		0		0

		0		0

		0		0

		0		0

				0



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: Foreman

0

0

0

0

0

0

0

0

0

0

0



		Sequence     :silent.qcif

		Frames        : 150

		Frequency    : 15Hz

		Intra/Inter      : 1/149

		Anchor										HHI_proposal@Berlin

		11.95		27.95								21.52		30.7

		21.78		30.31								41.13		33.53

		35.64		32.46								54		35.04

		54.57		34.26								83.71		37.4

		79.61		36.24

		106.93		37.93





		



HHI_proposal@Berlin

Anchor

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Silent, QCIF, 15Hz




_995127362.doc


 bound vertex (BV) (8x8)











 fine grid CP (8x8)
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 coarse grid CP (16x16)
















_994953984.xls
foreman_dia

		9648		9648		9406

		15760		15728		15707

		22592		22616		21481

		30160		30144		31223

		38512		38560		37710

		47704		47656		45436



Anchor

HHI_proposal

TELENOR_proposal

Bits

Y-PSNR [dB]

Foreman_QCIF_Intra

29.54

30.36

29.92

32.41

33.53

33.1

34.95

36.55

35.22

36.72

39.06

38.56

38.59

41.42

39.74

40.69

43.4

41.44



foreman

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Foreman

		Anchor						Pacc						TELENOR

		PSNR		Bits				PSNR		Bits				PSNR		Bits

		29.54		9648.00				30.36		9648.00				29.92		9406

		32.41		15760.00				33.53		15728.00				33.1		15707

		34.95		22592.00				36.55		22616.00				35.22		21481

		36.72		30160.00				39.06		30144.00				38.56		31223

		38.59		38512.00				41.42		38560.00				39.74		37710

		40.69		47704.00				43.40		47656.00				41.44		45436





hall_dia

		9808		9840

		15312		15336

		21592		21632

		28568		28528

		35656		35680

		43256		43232



Anchor

HHI_proposal

Bits

Y-PSNR [dB]

Hall_QCIF_Intra

29.57

30.5

32.65

34.15

35.41

37.37

37.35

40.01

39.36

42.11

41.39

43.82



hall

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Hall

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		29.57		9808.00				30.50		9840.00

		32.65		15312.00				34.15		15336.00

		35.41		21592.00				37.37		21632.00

		37.35		28568.00				40.01		28528.00

		39.36		35656.00				42.11		35680.00

		41.39		43256.00				43.82		43232.00





news_dia

		12128		12072		11904

		18624		18600		17839

		26408		26440		25418

		35016		35032		35682

		43576		43624		42504

		51912		51968		53615



Anchor

HHI_proposal

TELENOR_proposal

Bits

Y-PSNR [dB]

News_QCIF_Intra

28.95

30.05

28.64

31.82

33.23

31.98

34.72

36.35

34.72

36.72

39.27

38.19

38.83

41.76

39.59

41.02

43.78

42.1



news

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		News

		Anchor						Pacc						TELENOR

		PSNR		Bits				PSNR		Bits				PSNR		Bits

		28.95		12128.00				30.05		12072.00				28.64		11904

		31.82		18624.00				33.23		18600.00				31.98		17839

		34.72		26408.00				36.35		26440.00				34.72		25418

		36.72		35016.00				39.27		35032.00				38.19		35682

		38.83		43576.00				41.76		43624.00				39.59		42504

		41.02		51912.00				43.78		51968.00				42.1		53615





silent_dia

		8576		8592

		14528		14544

		22392		22416

		31440		31536

		41048		41056

		51088		50976



Anchor

HHI_proposal

Bits

Y-PSNR [dB]

Silent_QCIF_Intra

29.32

30

31.75

32.52

34.22

35

36.07

37.42

38.13

39.6

40.17

41.71



silent

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Silent

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		29.32		8576.00				30.00		8592.00

		31.75		14528.00				32.52		14544.00

		34.22		22392.00				35.00		22416.00

		36.07		31440.00				37.42		31536.00

		38.13		41048.00				39.60		41056.00

		40.17		51088.00				41.71		50976.00





container_dia

		10512		10496

		16736		16760

		23232		23160

		30872		30736

		39008		39072

		47720		47640



Anchor

HHI_proposal

Bits

Y-PSNR [dB]

Container_QCIF_Intra

28.98

29.72

32.12

33.32

34.67

35.94

36.63

38.27

38.61

40.45

40.54

42.27



container

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Container

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		28.98		10512.00				29.72		10496.00

		32.12		16736.00				33.32		16760.00

		34.67		23232.00				35.94		23160.00

		36.63		30872.00				38.27		30736.00

		38.61		39008.00				40.45		39072.00

		40.54		47720.00				42.27		47640.00






_995090532.xls
Diagramm3

		16.28		19.27		29.29

		26.55		34.18		38.47

		58.33		54.4		60.26

		92.79		81.95		82.69

		129.1		118.42		93.53

				159.13		128.07



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Foreman, QCIF, 10Hz

27.3

27.35

30

29.78

29.93

31.34

33.49

32.27

33.61

35.82

34.16

35.25

37.59

36.08

35.9

37.65

37.63



Hall

		Sequence     : hall_monitor.qcif

		Frames        : 100

		Frequency    : 10Hz

		Intra/Inter      : 1/99

		Anchor										HHI_proposal@Berlin

		kbits/s		PSNRY								PSNRY						kbits/s

		6.89		28.17								31.58						12.67

		12.15		31								34.48						21.2

		19.42		33.4								36.8						33.26

		29		35.31								39.15						53.28

		42.16		37.28

		55.44		38.93





Hall

		0		0

		0		0

		0		0

		0		0

		0		0

				0



HHI_proposal@Berlin

Anchor

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Hallmonitor, QCIF, 10Hz

0

0

0

0

0

0

0

0

0

0

0



Container

		Sequence      : container.qcif

		Frames         : 100

		Frequency     : 10Hz

		Intra/Inter      : 1/99

		HHI_proposal@Monterey												Anchor

		PSNRY		PSNRU		PSNRV		kbit/s						PSNRY		PSNRU		PSNRV		kbit/s				PSNRY						kbist/s

		28.99		36.54		36.38		7.9						27.17		37.46		36.79		6.01				32.18						12.16

		31.97		38.58		38.31		13.93						30		38.5		37.59		11.99				33.81						16.84

		33.57		39.92		39.63		18.59						32.39		39.15		38.24		20.55				36.25						31.97

		36.01		41.82		41.62		34.6						34.24		40.71		40.3		31.91				37.83						47.75

		37.55		43.11		43.1		50.79						36.15		41.22		40.82		48.98

														37.73		42.51		42.13		69.19

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		29.63		37.1		36.97		10504						28.98		38.16		37.49		10512

		33.16		39.14		39.15		16624						32.12		39.33		38.72		16736

		35.86		40.94		41.04		23128						34.67		40.21		39.62		23232

		38.13		42.99		42.97		30376						36.63		42.15		41.84		30872

		40.31		44.81		44.94		38928						38.61		42.46		42.44		39008

		41.69		46.18		46.4		45536						40.54		44.43		43.99		47720





Container

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

				0



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Container, QCIF, 10Hz

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



News

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: Container

0

0

0

0

0

0

0

0

0

0

0

0



Foreman

		Sequence      : news.qcif

		Frames         : 100

		Frequency     : 10Hz

		Intra/Inter      : 1/99

		HHI_proposal@Monterey												Anchor										HHI_proposal@Berlin

		PSNRY		PSNRU		PSNRV		kbit/s						PSNRY		PSNRU		PSNRV		kbit/s				PSNRY						kbit/s

		27.93		33.86		34.94		11.59						27.18		34.38		36.21		11.43				31.57						20.21

		30.72		36.04		37.35		20.67						30.02		36.27		37.39		20.83				33.76						31.04

		33.45		38.2		39.04		34.93						32.47		37.36		38.25		33.82				36.04						47.37

		37.38		41.46		41.97		68.76						34.47		39.44		40.16		51.43				38.39						69.45

		39.39		43.14		43.68		93.13						36.55		39.95		40.76		73.11				39.56						83.38

														38.32		41.3		41.94		96.56

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		29.93		35.72		36.41		12200						28.95		36.45		37.63		12128

		33.12		37.87		38.94		18664						31.82		37.75		38.55		18624

		36.25		40.42		41.21		26416						34.72		38.56		39.32		26408

		38.94		42.58		43.01		34400						36.72		41.08		41.91		35016

		41.75		44.8		45.26		44048						38.83		41.43		42.4		43576

		43.55		46.32		46.95		51520						41.02		43.17		43.73		51912





Foreman

		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: News, QCIF, 10Hz



Silent

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: News

0

0

0

0

0

0

0

0

0

0

0

0



		Sequence     : foreman.qcif

		Frames        : 100

		Frequency    : 10Hz

		Intra/Inter      : 1/99

		Anchor										HHI_proposal@Monterey												HHI_proposal@Berlin

		PSNRY		PSNRU		PSNRV		kbit/s				PSNRY		PSNRU		PSNRV		kbit/s						PSNRY						kbits/s

		27.35		36.71		36.57		19.27				27.3		34.98		34.36		16.28						30						29.29

		29.93		37.59		37.69		34.18				29.78		36.93		36.85		26.55						31.34						38.47

		32.27		38.35		38.51		54.4				33.49		39.46		40.06		58.33						33.61						60.26

		34.16		39.96		40.4		81.95				35.82		41.13		41.88		92.79						35.25						82.69

		36.08		40.47		41.1		118.42				37.59		42.41		43.2		129.1						35.9						93.53

		37.65		41.5		42.23		159.13																37.63						128.07

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		30.33		38.96		39.89		9584						29.54		39.04		39.27		9648

		33.74		40.65		42.06		15992						32.41		39.93		40.83		15760

		36.43		42.07		44.01		22504						34.95		40.33		41.25		22592

		38.9		43.47		45.57		29664						36.72		42.29		43.46		30160

		40.94		44.87		47.01		36768						38.59		42.59		44.08		38512

														40.69		44.13		45.53		47704





		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Foreman, QCIF, 10Hz



		0		0

		0		0

		0		0

		0		0

		0		0

				0



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: Foreman

0

0

0

0

0

0

0

0

0

0

0



		Sequence     :silent.qcif

		Frames        : 150

		Frequency    : 15Hz

		Intra/Inter      : 1/149

		Anchor										HHI_proposal@Berlin

		11.95		27.95								21.52		30.7

		21.78		30.31								41.13		33.53

		35.64		32.46								54		35.04

		54.57		34.26								83.71		37.4

		79.61		36.24

		106.93		37.93





		



HHI_proposal@Berlin

Anchor

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Silent, QCIF, 15Hz




_995090252.xls
Diagramm2

		11.59		11.43		20.21

		20.67		20.83		31.04

		34.93		33.82		47.37

		68.76		51.43		69.45

		93.13		73.11		83.38

				96.56



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: News, QCIF, 10Hz

27.93

27.18

31.57

30.72

30.02

33.76

33.45

32.47

36.04

37.38

34.47

38.39

39.39

36.55

39.56

38.32



Hall

		Sequence     : hall_monitor.qcif

		Frames        : 100

		Frequency    : 10Hz

		Intra/Inter      : 1/99

		Anchor										HHI_proposal@Berlin

		kbits/s		PSNRY								PSNRY						kbits/s

		6.89		28.17								31.58						12.67

		12.15		31								34.48						21.2

		19.42		33.4								36.8						33.26

		29		35.31								39.15						53.28

		42.16		37.28

		55.44		38.93





Hall

		0		0

		0		0

		0		0

		0		0

		0		0

				0



HHI_proposal@Berlin

Anchor

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Hallmonitor, QCIF, 10Hz

0

0

0

0

0

0

0

0

0

0

0



Container

		Sequence      : container.qcif

		Frames         : 100

		Frequency     : 10Hz

		Intra/Inter      : 1/99

		HHI_proposal@Monterey												Anchor

		PSNRY		PSNRU		PSNRV		kbit/s						PSNRY		PSNRU		PSNRV		kbit/s				PSNRY						kbist/s

		28.99		36.54		36.38		7.9						27.17		37.46		36.79		6.01				32.18						12.16

		31.97		38.58		38.31		13.93						30		38.5		37.59		11.99				33.81						16.84

		33.57		39.92		39.63		18.59						32.39		39.15		38.24		20.55				36.25						31.97

		36.01		41.82		41.62		34.6						34.24		40.71		40.3		31.91				37.83						47.75

		37.55		43.11		43.1		50.79						36.15		41.22		40.82		48.98

														37.73		42.51		42.13		69.19

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		29.63		37.1		36.97		10504						28.98		38.16		37.49		10512

		33.16		39.14		39.15		16624						32.12		39.33		38.72		16736

		35.86		40.94		41.04		23128						34.67		40.21		39.62		23232

		38.13		42.99		42.97		30376						36.63		42.15		41.84		30872

		40.31		44.81		44.94		38928						38.61		42.46		42.44		39008

		41.69		46.18		46.4		45536						40.54		44.43		43.99		47720





Container

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

				0



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Container, QCIF, 10Hz

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



News

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: Container

0

0

0

0

0

0

0

0

0

0

0

0



Foreman

		Sequence      : news.qcif

		Frames         : 100

		Frequency     : 10Hz

		Intra/Inter      : 1/99

		HHI_proposal@Monterey												Anchor										HHI_proposal@Berlin

		PSNRY		PSNRU		PSNRV		kbit/s						PSNRY		PSNRU		PSNRV		kbit/s				PSNRY						kbit/s

		27.93		33.86		34.94		11.59						27.18		34.38		36.21		11.43				31.57						20.21

		30.72		36.04		37.35		20.67						30.02		36.27		37.39		20.83				33.76						31.04

		33.45		38.2		39.04		34.93						32.47		37.36		38.25		33.82				36.04						47.37

		37.38		41.46		41.97		68.76						34.47		39.44		40.16		51.43				38.39						69.45

		39.39		43.14		43.68		93.13						36.55		39.95		40.76		73.11				39.56						83.38

														38.32		41.3		41.94		96.56

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		29.93		35.72		36.41		12200						28.95		36.45		37.63		12128

		33.12		37.87		38.94		18664						31.82		37.75		38.55		18624

		36.25		40.42		41.21		26416						34.72		38.56		39.32		26408

		38.94		42.58		43.01		34400						36.72		41.08		41.91		35016

		41.75		44.8		45.26		44048						38.83		41.43		42.4		43576

		43.55		46.32		46.95		51520						41.02		43.17		43.73		51912





Foreman

		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: News, QCIF, 10Hz



Silent

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: News

0

0

0

0

0

0

0

0

0

0

0

0



		Sequence     : foreman.qcif

		Frames        : 100

		Frequency    : 10Hz

		Intra/Inter      : 1/99

		Anchor										HHI_proposal@Monterey												HHI_proposal@Berlin

		PSNRY		PSNRU		PSNRV		kbit/s				PSNRY		PSNRU		PSNRV		kbit/s						PSNRY						kbits/s

		27.35		36.71		36.57		19.27				27.3		34.98		34.36		16.28						30						29.29

		29.93		37.59		37.69		34.18				29.78		36.93		36.85		26.55						31.34						38.47

		32.27		38.35		38.51		54.4				33.49		39.46		40.06		58.33						33.61						60.26

		34.16		39.96		40.4		81.95				35.82		41.13		41.88		92.79						35.25						82.69

		36.08		40.47		41.1		118.42				37.59		42.41		43.2		129.1						35.9						93.53

		37.65		41.5		42.23		159.13																37.63						128.07

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		30.33		38.96		39.89		9584						29.54		39.04		39.27		9648

		33.74		40.65		42.06		15992						32.41		39.93		40.83		15760

		36.43		42.07		44.01		22504						34.95		40.33		41.25		22592

		38.9		43.47		45.57		29664						36.72		42.29		43.46		30160

		40.94		44.87		47.01		36768						38.59		42.59		44.08		38512

														40.69		44.13		45.53		47704





		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Foreman, QCIF, 10Hz



		0		0

		0		0

		0		0

		0		0

		0		0

				0



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: Foreman

0

0

0

0

0

0

0

0

0

0

0



		Sequence     :silent.qcif

		Frames        : 150

		Frequency    : 15Hz

		Intra/Inter      : 1/149

		Anchor										HHI_proposal@Berlin

		11.95		27.95								21.52		30.7

		21.78		30.31								41.13		33.53

		35.64		32.46								54		35.04

		54.57		34.26								83.71		37.4

		79.61		36.24

		106.93		37.93





		



HHI_proposal@Berlin

Anchor

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Silent, QCIF, 15Hz




_994953951.xls
foreman_dia

		9648		9648		9406

		15760		15728		15707

		22592		22616		21481

		30160		30144		31223

		38512		38560		37710

		47704		47656		45436



Anchor

Proposed_method

TELENOR

Bits

PSNR Y (dB)

Foreman_QCIF_Intra

29.54

30.36

29.92

32.41

33.53

33.1

34.95

36.55

35.22

36.72

39.06

38.56

38.59

41.42

39.74

40.69

43.4

41.44



foreman

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Foreman

		Anchor						Pacc						TELENOR

		PSNR		Bits				PSNR		Bits				PSNR		Bits

		29.54		9648.00				30.36		9648.00				29.92		9406

		32.41		15760.00				33.53		15728.00				33.1		15707

		34.95		22592.00				36.55		22616.00				35.22		21481

		36.72		30160.00				39.06		30144.00				38.56		31223

		38.59		38512.00				41.42		38560.00				39.74		37710

		40.69		47704.00				43.40		47656.00				41.44		45436





hall_dia

		9808		9840

		15312		15336

		21592		21632

		28568		28528

		35656		35680

		43256		43232



Anchor

HHI_proposal

Bits

Y-PSNR [dB]

Hall_QCIF_Intra

29.57

30.5

32.65

34.15

35.41

37.37

37.35

40.01

39.36

42.11

41.39

43.82



hall

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Hall

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		29.57		9808.00				30.50		9840.00

		32.65		15312.00				34.15		15336.00

		35.41		21592.00				37.37		21632.00

		37.35		28568.00				40.01		28528.00

		39.36		35656.00				42.11		35680.00

		41.39		43256.00				43.82		43232.00





news_dia

		12128		12072		11904

		18624		18600		17839

		26408		26440		25418

		35016		35032		35682

		43576		43624		42504

		51912		51968		53615



Anchor

HHI_proposal

TELENOR_proposal

Bits

Y-PSNR [dB]

News_QCIF_Intra

28.95

30.05

28.64

31.82

33.23

31.98

34.72

36.35

34.72

36.72

39.27

38.19

38.83

41.76

39.59

41.02

43.78

42.1



news

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		News

		Anchor						Pacc						TELENOR

		PSNR		Bits				PSNR		Bits				PSNR		Bits

		28.95		12128.00				30.05		12072.00				28.64		11904

		31.82		18624.00				33.23		18600.00				31.98		17839

		34.72		26408.00				36.35		26440.00				34.72		25418

		36.72		35016.00				39.27		35032.00				38.19		35682

		38.83		43576.00				41.76		43624.00				39.59		42504

		41.02		51912.00				43.78		51968.00				42.1		53615





silent_dia

		8576		8592

		14528		14544

		22392		22416

		31440		31536

		41048		41056

		51088		50976



Anchor

Proposed_method

Bits

PSNR Y (dB)

Silent_QCIF_Intra

29.32

30

31.75

32.52

34.22

35

36.07

37.42

38.13

39.6

40.17

41.71



silent

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Silent

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		29.32		8576.00				30.00		8592.00

		31.75		14528.00				32.52		14544.00

		34.22		22392.00				35.00		22416.00

		36.07		31440.00				37.42		31536.00

		38.13		41048.00				39.60		41056.00

		40.17		51088.00				41.71		50976.00





container_dia

		10512		10496

		16736		16760

		23232		23160

		30872		30736

		39008		39072

		47720		47640



Anchor

HHI_proposal

Bits

Y-PSNR [dB]

Container_QCIF_Intra

28.98

29.72

32.12

33.32

34.67

35.94

36.63

38.27

38.61

40.45

40.54

42.27



container

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Container

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		28.98		10512.00				29.72		10496.00

		32.12		16736.00				33.32		16760.00

		34.67		23232.00				35.94		23160.00

		36.63		30872.00				38.27		30736.00

		38.61		39008.00				40.45		39072.00

		40.54		47720.00				42.27		47640.00






_994950133.xls
Diagramm5

		21.52		11.95

		41.13		21.78

		54		35.64

		83.71		54.57

				79.61

				106.93



HHI_proposal@Berlin

Anchor

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Silent, QCIF, 15Hz

30.7

27.95

33.53

30.31

35.04

32.46

37.4

34.26

36.24

37.93



Hall

		Sequence     : hall_monitor.qcif

		Frames        : 100

		Frequency    : 10Hz

		Intra/Inter      : 1/99

		Anchor										HHI_proposal@Berlin

		kbits/s		PSNRY								PSNRY						kbits/s

		6.89		28.17								31.58						12.67

		12.15		31								34.48						21.2

		19.42		33.4								36.8						33.26

		29		35.31								39.15						53.28

		42.16		37.28

		55.44		38.93





Hall

		



HHI_proposal@Berlin

Anchor

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Hallmonitor, QCIF, 10Hz



Container

		Sequence      : container.qcif

		Frames         : 100

		Frequency     : 10Hz

		Intra/Inter      : 1/99

		HHI_proposal@Monterey												Anchor

		PSNRY		PSNRU		PSNRV		kbit/s						PSNRY		PSNRU		PSNRV		kbit/s				PSNRY						kbist/s

		28.99		36.54		36.38		7.9						27.17		37.46		36.79		6.01				32.18						12.16

		31.97		38.58		38.31		13.93						30		38.5		37.59		11.99				33.81						16.84

		33.57		39.92		39.63		18.59						32.39		39.15		38.24		20.55				36.25						31.97

		36.01		41.82		41.62		34.6						34.24		40.71		40.3		31.91				37.83						47.75

		37.55		43.11		43.1		50.79						36.15		41.22		40.82		48.98

														37.73		42.51		42.13		69.19

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		29.63		37.1		36.97		10504						28.98		38.16		37.49		10512

		33.16		39.14		39.15		16624						32.12		39.33		38.72		16736

		35.86		40.94		41.04		23128						34.67		40.21		39.62		23232

		38.13		42.99		42.97		30376						36.63		42.15		41.84		30872

		40.31		44.81		44.94		38928						38.61		42.46		42.44		39008

		41.69		46.18		46.4		45536						40.54		44.43		43.99		47720





Container

		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Container, QCIF, 10Hz



News

		



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: Container



Foreman

		Sequence      : news.qcif

		Frames         : 100

		Frequency     : 10Hz

		Intra/Inter      : 1/99

		HHI_proposal@Monterey												Anchor										HHI_proposal@Berlin

		PSNRY		PSNRU		PSNRV		kbit/s						PSNRY		PSNRU		PSNRV		kbit/s				PSNRY						kbit/s

		27.93		33.86		34.94		11.59						27.18		34.38		36.21		11.43				31.12						16.67

		30.72		36.04		37.35		20.67						30.02		36.27		37.39		20.83				33.76						31.04

		33.45		38.2		39.04		34.93						32.47		37.36		38.25		33.82				36.04						47.37

		37.38		41.46		41.97		68.76						34.47		39.44		40.16		51.43				38.39						69.45

		39.39		43.14		43.68		93.13						36.55		39.95		40.76		73.11				39.56						83.38

														38.32		41.3		41.94		96.56

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		29.93		35.72		36.41		12200						28.95		36.45		37.63		12128

		33.12		37.87		38.94		18664						31.82		37.75		38.55		18624

		36.25		40.42		41.21		26416						34.72		38.56		39.32		26408

		38.94		42.58		43.01		34400						36.72		41.08		41.91		35016

		41.75		44.8		45.26		44048						38.83		41.43		42.4		43576

		43.55		46.32		46.95		51520						41.02		43.17		43.73		51912





Foreman

		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: News, QCIF, 10Hz



Silent

		



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: News



		Sequence     : foreman.qcif

		Frames        : 100

		Frequency    : 10Hz

		Intra/Inter      : 1/99

		Anchor										HHI_proposal@Monterey												HHI_proposal@Berlin

		PSNRY		PSNRU		PSNRV		kbit/s				PSNRY		PSNRU		PSNRV		kbit/s						PSNRY						kbits/s

		27.35		36.71		36.57		19.27				27.3		34.98		34.36		16.28						31.34						38.47

		29.93		37.59		37.69		34.18				29.78		36.93		36.85		26.55						33.61						60.26

		32.27		38.35		38.51		54.4				33.49		39.46		40.06		58.33						35.25						82.69

		34.16		39.96		40.4		81.95				35.82		41.13		41.88		92.79						35.9						93.53

		36.08		40.47		41.1		118.42				37.59		42.41		43.2		129.1						37.63						128.07

		37.65		41.5		42.23		159.13

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		30.33		38.96		39.89		9584						29.54		39.04		39.27		9648

		33.74		40.65		42.06		15992						32.41		39.93		40.83		15760

		36.43		42.07		44.01		22504						34.95		40.33		41.25		22592

		38.9		43.47		45.57		29664						36.72		42.29		43.46		30160

		40.94		44.87		47.01		36768						38.59		42.59		44.08		38512

														40.69		44.13		45.53		47704





		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Foreman, QCIF, 10Hz



		



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: Foreman



		Sequence     :silent.qcif

		Frames        : 150

		Frequency    : 15Hz

		Intra/Inter      : 1/149

		Anchor										HHI_proposal@Berlin

		11.95		27.95								21.52		30.7

		21.78		30.31								41.13		33.53

		35.64		32.46								54		35.04

		54.57		34.26								83.71		37.4

		79.61		36.24

		106.93		37.93





		



HHI_proposal@Berlin

Anchor

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Silent, QCIF, 15Hz




_994953859.xls
foreman_dia

		9648		9648		9406

		15760		15728		15707

		22592		22616		21481

		30160		30144		31223

		38512		38560		37710

		47704		47656		45436



Anchor

Proposed_method

TELENOR

Bits

PSNR Y (dB)

Foreman_QCIF_Intra

29.54

30.36

29.92

32.41

33.53

33.1

34.95

36.55

35.22

36.72

39.06

38.56

38.59

41.42

39.74

40.69

43.4

41.44



foreman

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Foreman

		Anchor						Pacc						TELENOR

		PSNR		Bits				PSNR		Bits				PSNR		Bits

		29.54		9648.00				30.36		9648.00				29.92		9406

		32.41		15760.00				33.53		15728.00				33.1		15707

		34.95		22592.00				36.55		22616.00				35.22		21481

		36.72		30160.00				39.06		30144.00				38.56		31223

		38.59		38512.00				41.42		38560.00				39.74		37710

		40.69		47704.00				43.40		47656.00				41.44		45436





hall_dia

		9808		9840

		15312		15336

		21592		21632

		28568		28528

		35656		35680

		43256		43232



Anchor

Proposed_method

Bits

PSNR Y (dB)

Hall_QCIF_Intra

29.57

30.5

32.65

34.15

35.41

37.37

37.35

40.01

39.36

42.11

41.39

43.82



hall

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Hall

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		29.57		9808.00				30.50		9840.00

		32.65		15312.00				34.15		15336.00

		35.41		21592.00				37.37		21632.00

		37.35		28568.00				40.01		28528.00

		39.36		35656.00				42.11		35680.00

		41.39		43256.00				43.82		43232.00





news_dia

		12128		12072		11904

		18624		18600		17839

		26408		26440		25418

		35016		35032		35682

		43576		43624		42504

		51912		51968		53615



Anchor

HHI_proposal

TELENOR_proposal

Bits

Y-PSNR [dB]

News_QCIF_Intra

28.95

30.05

28.64

31.82

33.23

31.98

34.72

36.35

34.72

36.72

39.27

38.19

38.83

41.76

39.59

41.02

43.78

42.1



news

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		News

		Anchor						Pacc						TELENOR

		PSNR		Bits				PSNR		Bits				PSNR		Bits

		28.95		12128.00				30.05		12072.00				28.64		11904

		31.82		18624.00				33.23		18600.00				31.98		17839

		34.72		26408.00				36.35		26440.00				34.72		25418

		36.72		35016.00				39.27		35032.00				38.19		35682

		38.83		43576.00				41.76		43624.00				39.59		42504

		41.02		51912.00				43.78		51968.00				42.1		53615





silent_dia

		8576		8592

		14528		14544

		22392		22416

		31440		31536

		41048		41056

		51088		50976



Anchor

Proposed_method

Bits

PSNR Y (dB)

Silent_QCIF_Intra

29.32

30

31.75

32.52

34.22

35

36.07

37.42

38.13

39.6

40.17

41.71



silent

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Silent

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		29.32		8576.00				30.00		8592.00

		31.75		14528.00				32.52		14544.00

		34.22		22392.00				35.00		22416.00

		36.07		31440.00				37.42		31536.00

		38.13		41048.00				39.60		41056.00

		40.17		51088.00				41.71		50976.00





container_dia

		10512		10496

		16736		16760

		23232		23160

		30872		30736

		39008		39072

		47720		47640



Anchor

HHI_proposal

Bits

Y-PSNR [dB]

Container_QCIF_Intra

28.98

29.72

32.12

33.32

34.67

35.94

36.63

38.27

38.61

40.45

40.54

42.27



container

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Container

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		28.98		10512.00				29.72		10496.00

		32.12		16736.00				33.32		16760.00

		34.67		23232.00				35.94		23160.00

		36.63		30872.00				38.27		30736.00

		38.61		39008.00				40.45		39072.00

		40.54		47720.00				42.27		47640.00






_994953724.xls
foreman_dia

		9648		9648		9406

		15760		15728		15707

		22592		22616		21481

		30160		30144		31223

		38512		38560		37710

		47704		47656		45436



Anchor

HHI_proposal

TELENOR_proposal

Bits

Y-PSNR [dB]

Foreman_QCIF_Intra

29.54

30.36

29.92

32.41

33.53

33.1

34.95

36.55

35.22

36.72

39.06

38.56

38.59

41.42

39.74

40.69

43.4

41.44



foreman

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Foreman

		Anchor						Pacc						TELENOR

		PSNR		Bits				PSNR		Bits				PSNR		Bits

		29.54		9648.00				30.36		9648.00				29.92		9406

		32.41		15760.00				33.53		15728.00				33.1		15707

		34.95		22592.00				36.55		22616.00				35.22		21481

		36.72		30160.00				39.06		30144.00				38.56		31223

		38.59		38512.00				41.42		38560.00				39.74		37710

		40.69		47704.00				43.40		47656.00				41.44		45436





hall_dia

		9808		9840

		15312		15336

		21592		21632

		28568		28528

		35656		35680

		43256		43232



Anchor

HHI_proposal

Bits

Y-PSNR [dB]

Hall_QCIF_Intra

29.57

30.5

32.65

34.15

35.41

37.37

37.35

40.01

39.36

42.11

41.39

43.82



hall

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Hall

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		29.57		9808.00				30.50		9840.00

		32.65		15312.00				34.15		15336.00

		35.41		21592.00				37.37		21632.00

		37.35		28568.00				40.01		28528.00

		39.36		35656.00				42.11		35680.00

		41.39		43256.00				43.82		43232.00





news_dia

		12128		12072		11904

		18624		18600		17839

		26408		26440		25418

		35016		35032		35682

		43576		43624		42504

		51912		51968		53615



Anchor

HHI_proposal

TELENOR_proposal

Bits

Y-PSNR [dB]

News_QCIF_Intra

28.95

30.05

28.64

31.82

33.23

31.98

34.72

36.35

34.72

36.72

39.27

38.19

38.83

41.76

39.59

41.02

43.78

42.1



news

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		News

		Anchor						Pacc						TELENOR

		PSNR		Bits				PSNR		Bits				PSNR		Bits

		28.95		12128.00				30.05		12072.00				28.64		11904

		31.82		18624.00				33.23		18600.00				31.98		17839

		34.72		26408.00				36.35		26440.00				34.72		25418

		36.72		35016.00				39.27		35032.00				38.19		35682

		38.83		43576.00				41.76		43624.00				39.59		42504

		41.02		51912.00				43.78		51968.00				42.1		53615





silent_dia

		8576		8592

		14528		14544

		22392		22416

		31440		31536

		41048		41056

		51088		50976



Anchor

Proposed_method

Bits

PSNR Y (dB)

Silent_QCIF_Intra

29.32

30

31.75

32.52

34.22

35

36.07

37.42

38.13

39.6

40.17

41.71



silent

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Silent

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		29.32		8576.00				30.00		8592.00

		31.75		14528.00				32.52		14544.00

		34.22		22392.00				35.00		22416.00

		36.07		31440.00				37.42		31536.00

		38.13		41048.00				39.60		41056.00

		40.17		51088.00				41.71		50976.00





container_dia

		10512		10496

		16736		16760

		23232		23160

		30872		30736

		39008		39072

		47720		47640



Anchor

HHI_proposal

Bits

Y-PSNR [dB]

Container_QCIF_Intra

28.98

29.72

32.12

33.32

34.67

35.94

36.63

38.27

38.61

40.45

40.54

42.27



container

		Intrakodierung Vergleich ITU Anchor mit Pacc-Intra-Messdaten

		Container

		Anchor						Pacc

		PSNR		Bits				PSNR		Bits

		28.98		10512.00				29.72		10496.00

		32.12		16736.00				33.32		16760.00

		34.67		23232.00				35.94		23160.00

		36.63		30872.00				38.27		30736.00

		38.61		39008.00				40.45		39072.00

		40.54		47720.00				42.27		47640.00






_994949838.xls
Diagramm1

		7.9		6.01		12.16

		13.93		11.99		16.84

		18.59		20.55		31.97

		34.6		31.91		47.75

		50.79		48.98

				69.19



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Container, QCIF, 10Hz

28.99

27.17

32.18

31.97

30

33.81

33.57

32.39

36.25

36.01

34.24

37.83

37.55

36.15

37.73



Hall

		Sequence     : hall_monitor.qcif

		Frames        : 100

		Frequency    : 10Hz

		Intra/Inter      : 1/99

		Anchor										HHI_proposal@Berlin

		kbits/s		PSNRY								PSNRY						kbits/s

		6.89		28.17								31.58						12.67

		12.15		31								34.48						21.2

		19.42		33.4								36.8						33.26

		29		35.31								39.15						53.28

		42.16		37.28

		55.44		38.93





Hall

		



HHI_proposal@Berlin

Anchor

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Hallmonitor, QCIF, 10Hz



Container

		Sequence      : container.qcif

		Frames         : 100

		Frequency     : 10Hz

		Intra/Inter      : 1/99

		HHI_proposal@Monterey												Anchor

		PSNRY		PSNRU		PSNRV		kbit/s						PSNRY		PSNRU		PSNRV		kbit/s				PSNRY						kbist/s

		28.99		36.54		36.38		7.9						27.17		37.46		36.79		6.01				32.18						12.16

		31.97		38.58		38.31		13.93						30		38.5		37.59		11.99				33.81						16.84

		33.57		39.92		39.63		18.59						32.39		39.15		38.24		20.55				36.25						31.97

		36.01		41.82		41.62		34.6						34.24		40.71		40.3		31.91				37.83						47.75

		37.55		43.11		43.1		50.79						36.15		41.22		40.82		48.98

														37.73		42.51		42.13		69.19

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		29.63		37.1		36.97		10504						28.98		38.16		37.49		10512

		33.16		39.14		39.15		16624						32.12		39.33		38.72		16736

		35.86		40.94		41.04		23128						34.67		40.21		39.62		23232

		38.13		42.99		42.97		30376						36.63		42.15		41.84		30872

		40.31		44.81		44.94		38928						38.61		42.46		42.44		39008

		41.69		46.18		46.4		45536						40.54		44.43		43.99		47720





Container

		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Container, QCIF, 10Hz



News

		



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: Container



Foreman

		Sequence      : news.qcif

		Frames         : 100

		Frequency     : 10Hz

		Intra/Inter      : 1/99

		HHI_proposal@Monterey												Anchor										HHI_proposal@Berlin

		PSNRY		PSNRU		PSNRV		kbit/s						PSNRY		PSNRU		PSNRV		kbit/s				PSNRY						kbit/s

		27.93		33.86		34.94		11.59						27.18		34.38		36.21		11.43				31.12						16.67

		30.72		36.04		37.35		20.67						30.02		36.27		37.39		20.83				33.76						31.04

		33.45		38.2		39.04		34.93						32.47		37.36		38.25		33.82				36.04						47.37

		37.38		41.46		41.97		68.76						34.47		39.44		40.16		51.43				38.39						69.45

		39.39		43.14		43.68		93.13						36.55		39.95		40.76		73.11				39.56						83.38

														38.32		41.3		41.94		96.56

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		29.93		35.72		36.41		12200						28.95		36.45		37.63		12128

		33.12		37.87		38.94		18664						31.82		37.75		38.55		18624

		36.25		40.42		41.21		26416						34.72		38.56		39.32		26408

		38.94		42.58		43.01		34400						36.72		41.08		41.91		35016

		41.75		44.8		45.26		44048						38.83		41.43		42.4		43576

		43.55		46.32		46.95		51520						41.02		43.17		43.73		51912





Foreman

		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: News, QCIF, 10Hz



Silent

		



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: News



		Sequence     : foreman.qcif

		Frames        : 100

		Frequency    : 10Hz

		Intra/Inter      : 1/99

		Anchor										HHI_proposal@Monterey												HHI_proposal@Berlin

		PSNRY		PSNRU		PSNRV		kbit/s				PSNRY		PSNRU		PSNRV		kbit/s						PSNRY						kbits/s

		27.35		36.71		36.57		19.27				27.3		34.98		34.36		16.28						31.34						38.47

		29.93		37.59		37.69		34.18				29.78		36.93		36.85		26.55						33.61						60.26

		32.27		38.35		38.51		54.4				33.49		39.46		40.06		58.33						35.25						82.69

		34.16		39.96		40.4		81.95				35.82		41.13		41.88		92.79						35.9						93.53

		36.08		40.47		41.1		118.42				37.59		42.41		43.2		129.1						37.63						128.07

		37.65		41.5		42.23		159.13

		Intraframes

		proposed method												anchor

		PSNRY		PSNRU		PSNRV		bits						PSNRY		PSNRU		PSNRV		bits

		30.33		38.96		39.89		9584						29.54		39.04		39.27		9648

		33.74		40.65		42.06		15992						32.41		39.93		40.83		15760

		36.43		42.07		44.01		22504						34.95		40.33		41.25		22592

		38.9		43.47		45.57		29664						36.72		42.29		43.46		30160

		40.94		44.87		47.01		36768						38.59		42.59		44.08		38512

														40.69		44.13		45.53		47704





		



HHI_proposal@Monterey

Anchor

HHI_proposal@Berlin

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Foreman, QCIF, 10Hz



		



proposed method

anchor

bits

PSNR in dB

Intraframe Coding: Foreman



		Sequence     :silent.qcif

		Frames        : 150

		Frequency    : 15Hz

		Intra/Inter      : 1/149

		Anchor										HHI_proposal@Berlin

		11.95		27.95								21.52		30.7

		21.78		30.31								41.13		33.53

		35.64		32.46								54		35.04

		54.57		34.26								83.71		37.4

		79.61		36.24

		106.93		37.93





		



HHI_proposal@Berlin

Anchor

kbits/s

Y-PSNR [dB]

Combined Intra- and Interframe Coding: Silent, QCIF, 15Hz




