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Introduction

In this document the results of the Core Experiment on Global Motion Vector Coding (GMVC) are reported. The Core Experiment was defined in [VCEG-N77]. The concept of GMVC was proposed at the Santa Barbara meeting in document [VCEG-N16].

According to the tasks defined in the CE description, the GMVC was integrated into the TML-8.5 software. The implementation was verified by cross-checking the decodability between our implementation and the version of Shijun Sun from Sharp Labs. The results reported here are consistent with the results presented by Shijun in [VCEG-O21].

Testing Conditions

The sequences specified in the common conditions document [VCEG-N81] were used for the experiments. Additionally, the CIF sequences Coastguard and Stefan were employed to demonstrate the performance of the scheme for sequences where global motion is present. These sequences were encoded at 15Hz and 30Hz.

Two codecs were compared in this Core Experiment:


TML
: the original TML-8.5 coder


GMVC : the proposed GMVC scheme integrated into TML-8.5

The following encoder configuration was used for all simulations. The GMV search range was the same as for local motion search.

	MV resolution
	¼ pel

	UseHadamard
	ON

	Reference Frames
	5

	Search Range
	32

	Symbol Mode
	UVLC

	Restrict Search Range
	2

	RD optimization
	ON

	QP
	16,20,24,28


P-frame Coding : IPPP….

The test sequences were encoded using a IPPP-configuration of the coder. Table 1 gives the difference between TML and GMVC in terms of rate and PSNR as calculated using the Bjontegaard measurement method [VCEG-M33]. The corresponding rate/distortion plots are given in Appendix A.

	Test Sequences
	GMVC average % 
bit savings (avsnr)
	GMVC average dB
PSNR gain (avsnr)

	Container QCIF
	-4.39
	-0.211

	Foreman QCIF
	0.36
	0.019

	News QCIF
	-1.25
	-0.071

	Silent QCIF
	-2.10
	-0.101

	Paris CIF
	-0.88
	-0.044

	Mobile CIF
	0.72
	0.032

	Tempete CIF
	-1.31
	-0.053

	Coastguard CIF 15Hz
	1.41
	0.053

	Stefan CIF 15Hz
	3.75
	0.129

	Coastguard CIF 30Hz
	-0.74
	-0.039

	Stefan CIF 30Hz
	-0.59
	-0.030

	average 
	-0.46
	-0.029


Table 1: Objective comparison for GMVC with the TML coder for IPPP-configuration.

B-frame Coding: IBPBP…

The test sequences were encoded using a IBP-configuration of the coder. Table 2 gives the difference between TML and GMVC in terms of rate and PSNR as calculated using the Bjontegaard measurement method [VCEG-M33]. The corresponding rate/distortion plots are given in Appendix B. The 10Hz sequences were not used in this test.

	Test Sequences
	GMVC average % 
bit savings (avsnr)
	GMVC average dB
PSNR gain (avsnr)

	Silent QCIF
	-0.46
	-0.022

	Paris CIF
	0.23
	0.012

	Mobile CIF
	-1.03
	-0.048

	Tempete CIF
	-1.47
	-0.057

	Coastguard CIF 15Hz
	0.58
	0.020

	Stefan CIF 15Hz
	6.72
	0.363

	Coastguard CIF 30Hz
	1.45
	0.046

	Stefan CIF 30Hz
	2.55
	0.127

	average 
	1.07
	0.055


Table 2: Objective comparison for GMVC with the TML coder for IBP-configuration.

B-frame Coding: IBBPBBP…

The test sequences were encoded using a IBBP-configuration of the coder. Table 2 gives the difference between TML and GMVC in terms of rate and PSNR as calculated using the Bjontegaard measurement method [VCEG-M33]. The corresponding rate/distortion plots are given in Appendix C. The 10Hz sequences were not used in this test.

	Test Sequences
	GMVC average % 
bit savings (avsnr)
	GMVC average dB
PSNR gain (avsnr)

	Silent QCIF
	-0.32
	-0.017

	Paris CIF
	0.95
	0.048

	Mobile CIF
	-1.72
	-0.072

	Tempete CIF
	-1.21
	-0.045

	Coastguard CIF 15Hz
	0.16
	0.002

	Stefan CIF 15Hz
	0.57
	0.030

	Coastguard CIF 30Hz
	0.84
	0.024

	Stefan CIF 30Hz
	4.62
	0.234

	average 
	0.49
	0.026


Table 3: Objective comparison for GMVC with the TML coder for IBBP-configuration.

Summary and Discussion

The decodability between our implementation and the implementation of Shijun Sun from Sharp Labs was cross checked and verified.

The RD performance of GMVC is comparable to the performance of the original TML for all sequences without global motion. The scheme performs superior to the TML coder in the case where global motion is present. In particular, gains are high for the sequence Stefan coded at 15Hz IBP and 30Hz IBBP. The subjective quality of coded sequences with global motion is cleary improved, especially at lower bit rates. 

Global motion estimation is performed once for a whole frame and has very little impact on the overall encoding time. When GMVC is switched off, e.g. if no global motion is presesent in a frame, only a single additional bit has to be encoded in the header, which has negliglible impact on the coding efficienty. 
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Appendix A :  IPPP Rate/Distortion Plots
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Appendix B :  IBP Rate/Distortion Plots
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Appendix C :  IBBP Rate/Distortion Plots
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31.75

 16   750249
34.51

[image: image23.wmf]0

200

400

600

800

1000

1200

26

26.5

27

27.5

28

28.5

29

29.5

30

30.5

31

31.5

32

32.5

33

33.5

34

34.5

35

Rate [kbit/s]

PSNR [dB]

coastguard cif

TML85 30Hz IBBP

GMVC  30Hz IBBP


stefan cif TML85 15Hz IBBP

 QP     Rate
PSNR

 28   193911
26.29

 24   332093
29.21

 20   595932
32.11

 16  1043750
35.21

stefan cif GMVC  15Hz IBBP

 QP     Rate
PSNR

 28   193383
26.29

 24   331020
29.22

 20   592585
32.12

 16  1037333
35.20
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stefan cif

TML85 30Hz IBBP

GMVC  30Hz IBBP


coastguard cif TML85 30Hz IBBP

 QP     Rate
PSNR

 28    93183
26.98

 24   225242
29.35

 20   510117
31.85

 16  1067284
34.60

coastguard cif GMVC  30Hz IBBP

 QP     Rate
PSNR

 28    86686
26.92

 24   220228
29.31

 20   506785
31.83

 16  1066397
34.59
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stefan cif

TML85 30Hz IBP

GMVC  30Hz IBP


stefan cif TML85 30Hz IBBP

 QP     Rate
PSNR

 28   248688
26.43

 24   434005
29.41

 20   808926
32.27

 16  1500059
35.34

stefan cif GMVC  30Hz IBBP

 QP     Rate
PSNR

 28   239090
26.41

 24   416536
29.42

 20   768358
32.29

 16  1439887
35.36
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