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1 Introduction

This document provides information how MVC motion estimation behaves in presence of different prediction error coding schemes, especially with the one used in TML-2.

2 MVC affine motion compensation with TML-2

In this experiment affine motion compensation algorithm used in Nokia's MVC codec (document Q15-J-19) was integrated to the Sharp version of TML-2. Created affine-TML codec is featuring all the elements of the TML-2 and a possibility of using affine motion compensation for macroblocks with 16x16 and 8x8 block sizes. The choice between affine motion and translational motion is signalled by a single bit after the macroblock mode in these two cases.

2.1 Motion estimation

Block matching is performed on block sizes 16x16, 16x8, 8x16, 8x8, 8x4 and 4x8 as in TML-2. In addition affine motion estimation is performed on block sizes 16x16 and 8x8 as described in MVC encoder description (Q15-J-46).

2.2 Motion parameter prediction

For those blocks which are motion compensated with affine model, motion parameter prediction takes places as described in Q15-J-19. If neighboring blocks are coded in TML-2 translational mode, their motion parameters are used as such in prediction process (4 remaining affine parameters are assumed zero).

For those blocks which are coded in TML-2 translational model, normal median prediction takes place. If there are neighbors in affine mode, translational motion vectors at the normal 'marker positions' (just above upper-left corner, just left from upper-left corner and just above and right upper-right corner) are evaluated using affine motion parameters (see Figure 1 below). These motion vectors are then fed to the median predictor.
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Figure 1: Example of motion vectors evaluated with affine motion parameters in order to carry out median prediction for translational blocks.

2.3 Motion mode decision

Macroblock mode is decided as it is done in TML-2. Like in the case of translational motion, a cost including Hadamar transform error and bits needed to describe the motion model is evaluated for the affine mode. If cost is smaller than the smallest cost of the translational modes, affine motion mode is selected for the macroblock.

2.4 Prediction error and Intra coding

Prediction error and Intra coding is carried out as in TML-2.

3 Simulation results and conclusions

Simulation results are given in document q15j43.xls. Four sets of results are shown:

1. TML-2 (Sharp version)

2. MVC affine motion with TML-2 as described above

3. MVC codec with prediction error coder using only 8x8 DCT transform

4. MVC codec

It can be seen that the improvements affine motion offers when integrated to TML-2 are fairly modest – in the 0.1dB - 0.5dB range. Results with 8x8 DCT and full MVC prediction error coding suggest that affine motion compensation should be accompanied with different prediction error coding scheme that currently in TML.
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_1019321178.xls
Container

																								Container, 10 fps				TML 2/Sharp

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		5377		37.91		53.77

																								16		3269		35.88		32.69

																								19		2008		33.79		20.08

																								22		1285		31.58		12.85

																								25		854		29.62		8.54

																								28		538		27.44		5.38

																												MVC affine + TML

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		5192		37.91		51.92

																								16		3175		35.88		31.75

																								19		1966		33.77		19.66

																								22		1261		31.6		12.61

																								25		832		29.62		8.32

																								28		531		27.48		5.31

																												MVC (8x8 DCT only)

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		5028		38.25		50.28

																								5		3542		36.98		35.42

																								7		2207		34.93		22.07

																								10		1360		32.78		13.6

																								15		814		30.33		8.14

																								20		601		28.69		6.01

																								25		482		27.39		4.82

																												MVC

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		5362		38.96		53.62

																								5		3921		37.53		39.21

																								7		2473		35.56		24.73

																								10		1511		33.45		15.11

																								15		958		31.09		9.58

																								20		680		29.39		6.8

																								25		552		28.13		5.52
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News

																								News, 10 fps				TML 2/Sharp

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		7584		38.84		75.84

																								16		5347		36.54		53.47

																								19		3711		34.27		37.11

																								22		2535		31.95		25.35

																								25		1739		29.91		17.39

																								28		1166		27.77		11.66

																												MVC affine + TML

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		7170		38.81		71.7

																								16		5015		36.58		50.15

																								19		3503		34.26		35.03

																								22		2408		31.99		24.08

																								25		1656		29.88		16.56

																								28		1110		27.84		11.1

																												MVC (8x8 DCT only)

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		7363		39.16		73.63

																								5		5816		37.78		58.16

																								7		4061		35.57		40.61

																								10		2631		33.14		26.31

																								15		1669		30.76		16.69

																								20		1226		29.01		12.26

																								25		979		27.84		9.79

																												MVC

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		7254		39.9		72.54

																								5		5805		38.44		58.05

																								7		4220		36.22		42.2

																								10		2799		33.76		27.99

																								15		1843		31.27		18.43

																								20		1326		29.52		13.26

																								25		1070		28.15		10.7
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		0		0		0		0
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Foreman

																								Foreman, 10 fps				TML 2/Sharp

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		13520		37.8		135.2

																								16		9223		35.64		92.23

																								19		6318		33.48		63.18

																								22		4353		31.44		43.53

																								25		3076		29.61		30.76

																								28		2192		27.75		21.92

																												MVC affine + TML

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		12266		37.74		122.66

																								16		8393		35.57		83.93

																								19		5808		33.45		58.08

																								22		3987		31.39		39.87

																								25		2852		29.6		28.52

																								28		2022		27.74		20.22

																												MVC (8x8 DCT only)

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		12154		38.14		121.54

																								5		9376		36.81		93.76

																								7		6339		34.67		63.39

																								10		4220		32.57		42.2

																								15		2688		30.34		26.88

																								20		1983		28.85		19.83

																								25		1576		27.79		15.76

																												MVC

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		12460		38.81		124.6

																								5		9723		37.35		97.23

																								7		6743		35.23		67.43

																								10		4484		33.13		44.84

																								15		2932		30.85		29.32

																								20		2168		29.42		21.68

																								25		1749		28.38		17.49
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Silent

																								Silent, 15 fps				TML 2/Sharp

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		6528		37.91		97.92

																								16		4537		35.79		68.055

																								19		3087		33.67		46.305

																								22		2055		31.57		30.825

																								25		1373		29.81		20.595

																								28		894		27.8		13.41

																												MVC affine + TML

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		6211		37.88		93.165

																								16		4296		35.72		64.44

																								19		2934		33.64		44.01

																								22		1977		31.6		29.655

																								25		1340		29.84		20.1

																								28		877		27.78		13.155

																												MVC (8x8 DCT only)

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		6170		38.51		92.55

																								5		4855		37.07		72.825

																								7		3308		34.87		49.62

																								10		2179		32.73		32.685

																								15		1376		30.59		20.64

																								20		991		29.11		14.865

																								25		779		27.86		11.685

																												MVC

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		6372		39.07		95.58

																								5		5042		37.49		75.63

																								7		3546		35.24		53.19

																								10		2363		33.13		35.445

																								15		1524		30.97		22.86

																								20		1107		29.47		16.605

																								25		889		28.41		13.335
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Paris CIF

																								Paris CIF, 15 fps				TML 2/Sharp

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		36304		37.82		544.56

																								16		25498		35.53		382.47

																								19		17338		33.15		260.07

																								22		11334		30.85		170.01

																								25		7453		28.73		111.795

																								28		4683		26.5		70.245

																												MVC affine + TML

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		34618		37.78		519.27

																								16		23997		35.5		359.955

																								19		16402		33.11		246.03

																								22		10757		30.83		161.355

																								25		7101		28.72		106.515

																								28		4487		26.52		67.305

																												MVC (8x8 DCT only)

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		35498		37.99		532.47

																								5		27936		36.61		419.04

																								7		19087		34.25		286.305

																								10		11896		31.86		178.44

																								15		7003		29.32		105.045

																								20		4863		27.63		72.945

																								25		3747		26.4		56.205

																												MVC

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		34867		38.81		523.005

																								5		28046		37.29		420.69

																								7		20019		34.97		300.285

																								10		12909		32.56		193.635

																								15		8066		29.94		120.99

																								20		5552		28.12		83.28

																								25		4293		26.9		64.395
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Mobile CIF

																								Mobile CIF, 30 fps				TML 2/Sharp

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		113707		36.3		3411.21

																								16		78260		33.76		2347.8

																								19		50863		31.15		1525.89

																								22		31196		28.62		935.88

																								25		19127		26.34		573.81

																								28		11352		24.05		340.56

																												MVC affine + TML

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		105953		36.22		3178.59

																								16		71670		33.67		2150.1

																								19		46460		31.06		1393.8

																								22		28546		28.55		856.38

																								25		17335		26.28		520.05

																								28		10345		24.01		310.35

																												MVC (8x8 DCT only)

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		108228		36.47		3246.84

																								5		82367		34.92		2471.01

																								7		53671		32.14		1610.13

																								10		30708		29.44		921.24

																								15		15515		26.51		465.45

																								20		10170		24.82		305.1

																								25		7504		23.67		225.12

																												MVC

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		103376		37.21		3101.28

																								5		81921		35.56		2457.63

																								7		56381		32.95		1691.43

																								10		33144		30.22		994.32

																								15		18888		27.47		566.64

																								20		12107		25.63		363.21

																								25		9002		24.37		270.06
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Tempete CIF

																								Tempete CIF, 30 fps				TML 2/Sharp

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		85212		37.05		2556.36

																								16		56314		34.65		1689.42

																								19		34943		32.25		1048.29

																								22		20475		29.94		614.25

																								25		12289		27.95		368.67

																								28		7265		25.96		217.95

																												MVC affine + TML

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								13		78231		37.01		2346.93

																								16		50905		34.61		1527.15

																								19		31549		32.2		946.47

																								22		18555		29.92		556.65

																								25		11142		27.94		334.26

																								28		6611		25.95		198.33

																												MVC (8x8 DCT only)

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		78005		37.22		2340.15

																								5		58793		35.76		1763.79

																								7		36350		33.23		1090.5

																								10		20300		30.82		609

																								15		10199		28.34		305.97

																								20		6641		26.89		199.23

																								25		4910		25.87		147.3

																												MVC

																								QP		Bits/frame		PSNRY		Bitrate (Kbit/s)

																								4		78270		37.95		2348.1

																								5		60574		36.38		1817.22

																								7		39653		33.95		1189.59

																								10		22670		31.48		680.1

																								15		12392		29.07		371.76

																								20		7962		27.52		238.86

																								25		5901		26.46		177.03
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