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1. Introduction

In VCEG-N16 [1], we proposed a motion vector coding technique, where global motion parameters are used for motion vector interpolation. The technique is proposed as a general-purpose video coding technique for low-bit-rate video coding. During the Santa Barbara meeting, the expert group decided to set up a Core Experiment to verify the proposed coding technique. This document is to provide the results of the core experiment as supporting evidence for the revised GMVC proposal presented in VCEG-O20 [2].

2. P frame coding

The coding efficiency experiments are conducted mainly following the “Simulation Common Conditions” specified in VCEG-N81 [3]. The proposed motion vector coding method is integrated into the latest TML8.5 [4] software to compare against the TML8.5 performance. The 300-frame CIF-format “coast-guard” sequence, 300-frame CIF-format “foreman” sequence, and 300-frame “Stefan” sequences in both QCIF and CIF formats are added to the testing set to demonstrate the advantage of the proposed GMVC technique. The motion search range parameter is set to 32; and the RD optimization option is turned on for the experiments.

RD curves for all the testing sequences are shown in the Appendix 1. Detailed experimental results are available in VCEG-O21.xls. There is almost no performance difference for sequences without global motion, such as “containet_qcif,” “news_qcif,” “silent_qcif,” and “paris_cif.” Table 1 summarizes the results of other sequences, where global motions are present. Bit savings can be observed at very low bit rate (or when QP is high). For example, when QP is 28, GMVC saves 15% for foreman_cif, 14% for coast_cif, 8.7% for mobile_cif, and 6.3% for foreman_qcif. 

Side-by-side comparison is arranged for the meeting. QP’s in bold in Table 1 are chosen for the subjective evaluation. In summary, the conventional “copy” mode introduces some annoying artifacts when global motion is present in the scene, for example, in “coast” and “foreman” sequences. With the proposed GMVC technique, these artifacts can be significantly reduced. 

Table 1. Comparison of TML8.5 and the proposed GMVC (IPPP)
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Table 2. Comparison of TML8.5 and the proposed GMVC (IBBP)
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3. B frame coding

Even though GMVC is proposed for H.26L baseline and B frame syntax has not been changed, questions have been raised in the Santa Barbara meeting regarding the B frame coding. Therefore, experiments are conducted in this Core Experiment to analyze the coding efficiency when B frame coding is enabled. 

Subset of the sequences used in Section 2 is used for B frame coding, with two B frames inserted into each pair of P frames. The results are summarized in Table 2. RD curves are available in the Appendix 2 and detailed results are available in VCEG-O21.xls.

For “foreman” and “coast_guard” sequences, the average bit savings become less because the B frame coding. However, it is interesting to see that GMVC gives some bit savings for “Stefan” sequences even at high bit rate. 

Side-by-side comparison is arranged for the meeting. QP’s in bold in Table 2 are chosen for the subjective evaluation.

4. Complexity analysis

A simple global motion estimation method is developed for the proposed codec. The global motion estimation takes very limited computation, less than 2.0% of the total encoding computation. 

An example encoding profile is available in the Appendix 3. The first 50 frames of “Stefan_cif” is encoded and profiled. The global motion estimation functions take only 1.0% of the total encoding time.

Currently, the global motion estimation and the TML local motion search are both executed. It appears that the computation of local motion search potentially can be significantly reduced when the global motion information is considered. Therefore, our GMVC method will not introduce any significant extra requirement for the total computation in that case.

5. Low-complexity encoding 

Comparing to the results shown in VCEG-N16 [1]. GMVC improvement over TML becomes less when Rdopt is turned on and search range is set to 32. 

Table 3. Comparison of TML8.5 and GMVC with Rdopt off and search range of 16 (IPPP)


[image: image3.wmf]sequences

frame rate

number of 

frames

QP

PSNRY 

(TML8.5)

bitrate 

(TML8.5)

PSNRY 

(GMVC)

bitrate 

(GMVC)

GMVC bit 

saving

GMVC dB 

gain

16

36.065

77796

36.042

77566

0.30%

-0.023

20

33.358

47395

33.303

46759

1.34%

-0.055

24

30.781

29938

30.699

28671

4.23%

-0.082

28

28.148

19108

27.965

17560

8.10%

-0.183

16

34.278

309950

34.274

303815

1.98%

-0.004

20

30.904

176687

30.871

170198

3.67%

-0.033

24

27.787

101651

27.755

96830

4.74%

-0.032

28

24.845

57169

24.776

53082

7.15%

-0.069

16

34.412

1295210

34.378

1277531

1.36%

-0.034

20

31.537

654454

31.477

627005

4.19%

-0.06

24

28.914

310094

28.859

278250

10.27%

-0.055

28

26.595

145547

26.607

120361

17.30%

0.012

16

35.513

1459466

35.522

1442856

1.14%

0.009

20

32.447

783802

32.452

759669

3.08%

0.005

24

29.55

426682

29.53

415746

2.56%

-0.02

28

26.644

256666

26.597

243674

5.06%

-0.047

16

36.549

472751

36.479

463788

1.90%

-0.07

20

34.041

266774

33.958

253511

4.97%

-0.083

24

31.744

166583

31.613

150527

9.64%

-0.131

28

29.471

114364

29.322

95326

16.65%

-0.149

foreman_cif

30

300

stefan_cif

30

300

coast_cif

30

300

stefan_qcif

15

100

foreman_qcif

10

100


We have tested some sequences according to the testing condition used in VCEG-N16 [1], with 5 reference frames, search range of 16, and RDopt off. Results are summarized in Table 3. The RD curves are shown in Appendix 4. The results show that GMVC can give quite some benefit when encoding requirement is low.

6. Summary

We have demonstrated the advantages of the proposed Global Motion Vector Coding (GMVC) technique. This coding method gives certain benefit for low-bit-rate video coding by reducing bit rate and enhancing visual quality; it is especially useful for video applications where the global or camera motion is highly expected. The benefit of GMVC is more visible at low-complexity encoding cases. It takes only one bit per frame to signal off the GMVC option if the GMVC is not to be used; the overhead for coding efficiency is negligible. As we discussed in Section 4, there is no significant complexity requirement for GMVC. Therefore, we recommend VCEG to adopt the proposal [2] into the new TML.
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Appendix

1. R-D curves for P-frame coding (Section 2)
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2. R-D curves for B-frame coding (Section 3)
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3. Encdoing Profile (Section 4)

Stefan_cif; Qp=24; RDopt=ON; Search Range=32; No. of Refs=5; 50 frames; 30 Hz IPPP; PC=P-III 800MHz. Functions in bold are used for global motion estimation.

   Func Time     %         Function

---------------------------------------------------------

  757442.581  30.1   _SetupFastFullIntegerSearch (mv-search.obj)

  748353.151  29.8   _FastFullIntegerSearch (mv-search.obj)

  388565.939  15.5   _UMVPelY_11 (refbuf.obj)

  205095.510   8.2   _SetupLargerBlocks (mv-search.obj)

   91959.489   3.7    _FastLine16Y_11 (refbuf.obj)

   79835.054   3.2    _find_sad (mv-search.obj)

   76747.276   3.1    _FastPelY_14 (refbuf.obj)

   22272.686   0.9    _writeMB_bits_for_4x4_luma (macroblock.obj)

   20488.836   0.8    _GME0 (globalmotion.obj)

   18344.577   0.7    _dct_luma (block.obj)

   16831.367   0.7    _UnifiedOneForthPix (image.obj)

    8377.699   0.3     _ChromaCoding_P (macroblock.obj)

    7469.183   0.3     _dct_chroma (block.obj)

    6814.542   0.3     _HalfPelSearch (mv-search.obj)

    6313.062   0.3     _UMVPelY_14 (refbuf.obj)

    5813.450   0.2     _SingleUnifiedMotionSearch (mv-search.obj)

    5630.865   0.2      _warp0_sad (globalmotion.obj)

    4681.080   0.2     _writeMotionInfo2NAL_Pframe (macroblock.obj)

    4122.718   0.2     _RDCost_Macroblock (rdopt.obj)

    3892.260   0.2     _PutPel_14 (refbuf.obj)

    3324.148   0.1     _QuarterPelSearch (mv-search.obj)

    2887.756   0.1     _LumaResidualCoding_P (macroblock.obj)

    2842.176   0.1     _levrun_linfo_inter (uvlc.obj)

    2453.206   0.1     _RD_Mode_Decision (rdopt.obj)

    2311.761   0.1     _sign (mv-search.obj)

    2291.655   0.1     _writeMB_bits_for_16x16_luma (macroblock.obj)

    2240.007   0.1     _SetMotionVectorPredictor (mv-search.obj)

    1906.658   0.1     _writeSyntaxElement_UVLC (uvlc.obj)

    1594.054   0.1     _RDCost_Intra4x4_Block (rdopt.obj)

    1394.448   0.1     _dct_luma2 (block.obj)

    1209.707   0.0     _store_coding_state (rdopt_coding_state.obj)

    1127.612   0.0     _intrapred_linfo (uvlc.obj)

    1014.342   0.0     _RD_Intra4x4_Mode_Decision (rdopt.obj)

    1002.688   0.0     _find_sad2 (macroblock.obj)

    1001.633   0.0     _restore_coding_state (rdopt_coding_state.obj)

     776.583   0.0      _dquant_linfo (uvlc.obj)

     776.583   0.0      _mvd_linfo2 (uvlc.obj)

     456.328   0.0      _DeblockMb (loopfilter.obj)

     410.617   0.0      _intrapred_luma (block.obj)

     348.384   0.0      _intrapred_luma_2 (block.obj)

     331.859   0.0      _writeMB_bits_for_CBP (macroblock.obj)

     304.241   0.0      _EdgeLoop (loopfilter.obj)

     296.243   0.0      _n_linfo2 (uvlc.obj)

     279.774   0.0      _writeMB_bits_for_DC_chroma (macroblock.obj)

     257.141   0.0      _read_one_new_frame (image.obj)

     252.276   0.0      _truncate (globalmotion.obj)

     218.910   0.0      _PutPel_11 (refbuf.obj)

     217.097   0.0      _intrapred_chroma (block.obj)

     193.380   0.0      _find_snr (image.obj)

     177.706   0.0      _Intra4x4_Mode_Decision (rdopt.obj)

     164.645   0.0      _report (lencod.obj)

     150.605   0.0      _write_one_macroblock (macroblock.obj)

      90.962   0.0       _writeMB_bits_for_AC_chroma (macroblock.obj)

      60.017   0.0       _GetVecDif (loopfilter.obj)

      57.596   0.0       _writeMB_bits_for_luma (macroblock.obj)

      55.599   0.0       _cbp_linfo_inter (uvlc.obj)

      44.272   0.0       _start_macroblock (macroblock.obj)

      38.385   0.0       _CheckAvailabilityOfNeighbors (macroblock.obj)

      36.971   0.0       _proceed2nextMacroblock (macroblock.obj)

      28.755   0.0       _encode_one_frame (image.obj)

      24.904   0.0       _terminate_macroblock (macroblock.obj)

      21.146   0.0       _writeMB_bits_for_Dquant (macroblock.obj)

      17.703   0.0       _levrun_linfo_c2x2 (uvlc.obj)

      15.786   0.0       _main (lencod.obj)

      15.489   0.0        _warp0 (globalmotion.obj)

      10.154   0.0       _SetRefFrameInfo_P (macroblock.obj)

      10.108   0.0       _Configure (configfile.obj)

       9.403   0.0        _get_mem2D (lencod.obj)

       8.938   0.0        _ResetFastFullIntegerSearch (mv-search.obj)

       8.379   0.0        _trace2out (uvlc.obj)

       7.929   0.0        _encode_one_macroblock (macroblock.obj)

       5.414   0.0        _InitializeFastFullIntegerSearch (mv-search.obj)

       4.792   0.0        _ParseContent (configfile.obj)

       2.868   0.0        _ClearFastFullIntegerSearch (mv-search.obj)

       2.230   0.0        _free_mem4global_buffers (lencod.obj)

       2.147   0.0        _terminate_slice (filehandle.obj)

       1.983   0.0        _cbp_linfo_intra (uvlc.obj)

       1.623   0.0        _get_mem_mv (lencod.obj)

       1.521   0.0        _information_init (lencod.obj)

       1.413   0.0        _get_mem4global_buffers (lencod.obj)

       1.250   0.0        _free_mem_mv (lencod.obj)

       0.610   0.0        _start_sequence (filehandle.obj)

       0.541   0.0        _writeCBPandCoeffs2NAL (macroblock.obj)

       0.494   0.0        _GetConfigFileContent (configfile.obj)

       0.427   0.0        _terminate_sequence (filehandle.obj)

       0.413   0.0        _init_img (lencod.obj)

       0.300   0.0        _malloc_slice (lencod.obj)

       0.277   0.0        _select_picture_type (header.obj)

       0.250   0.0        _get_mem3Dint (lencod.obj)

       0.240   0.0        _clear_rdopt (rdopt.obj)

       0.218   0.0        _PictureHeader (header.obj)

       0.216   0.0        _get_mem3D (lencod.obj)

       0.214   0.0        _InitMotionVectorSearchModule (mv-search.obj)

       0.155   0.0        _init_frame (image.obj)

       0.144   0.0        _get_mem2Dint (lencod.obj)

       0.142   0.0        _PatchInp (configfile.obj)

       0.121   0.0        _InitRefbuf (refbuf.obj)

       0.100   0.0        _SliceHeader (header.obj)

       0.079   0.0        _interpolate_frame_0 (image.obj)

       0.072   0.0        _init_slice (image.obj)

       0.067   0.0        _writeUVLC2buffer (uvlc.obj)

       0.048   0.0        _interpolate_frame (image.obj)

       0.035   0.0        _start_slice (filehandle.obj)

       0.028   0.0        _init (lencod.obj)

       0.027   0.0        _init_rdopt (rdopt.obj)

       0.026   0.0        _symbol2uvlc (uvlc.obj)

       0.024   0.0        _write_reconstructed_image (image.obj)

       0.017   0.0        _SequenceHeader (header.obj)

       0.013   0.0        _delete_contexts_MotionInfo (cabac.obj)

       0.007   0.0        _clear_coding_state (rdopt_coding_state.obj)

       0.006   0.0        _free_slice (lencod.obj)

       0.002   0.0        _init_stat (lencod.obj)

       0.002   0.0        _init_coding_state (rdopt_coding_state.obj)

       0.002   0.0         _gm_init (globalmotion.obj)

       0.001   0.0        _free_img (lencod.obj)

       0.000   0.0        _delete_contexts_TextureInfo (cabac.obj)

     0.000   0.0      _UMVLine16Y_11 (refbuf.obj)

4. RD curves for low-complexity encoding (Section 5)

Search range=16; Rdopt=OFF; No. of Refs=5.

Frame rate: Foreman_qcif=10fps; Stefan_qcif=15 fps; foreman_cif, Stefan_cif, coast_cif=30fps.
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P-coding

		sequences		frame rate		number of frames		QP		PSNRY (TML8.5)		bitrate (TML8.5)		PSNRY (GMVC)		bitrate (GMVC)		GMVC bit saving		GMVC dB gain		GMVC ave. saving (avsnr)		GMVC ave. dB gain (avsnr)

		foreman_qcif		10		100		16		36.154		75005		36.141		75116		-0.15%		-0.013		0.00%		-0.001

								20		33.607		47062		33.541		46922		0.30%		-0.066

								24		31.074		29673		30.989		29206		1.57%		-0.085

								28		28.417		18606		28.225		17430		6.32%		-0.192

		stefan_qcif		15		100		16		34.407		277942		34.391		278286		-0.12%		-0.016		-0.20%		-0.011

								20		31.072		159990		31.076		160482		-0.31%		0.004

								24		28.035		92454		28.001		91912		0.59%		-0.034

								28		25.028		51186		24.915		50188		1.95%		-0.113

		mobile_cif		30		300		16		34.092		1639334		34.078		1639814		-0.03%		-0.014		0.55%		0.024

								20		30.92		837650		30.887		834342		0.39%		-0.033

								24		28.046		420922		27.964		411270		2.29%		-0.082

								28		25.209		236906		24.99		216310		8.69%		-0.219

		tempete_cif		30		260		16		35.072		1245247		35.065		1248555		-0.27%		-0.007		-1.14%		-0.046

								20		32.161		622131		32.144		625083		-0.47%		-0.017

								24		29.524		311886		29.47		313635		-0.56%		-0.054

								28		26.83		167895		26.716		164564		1.98%		-0.114

		coast_cif		30		300		16		34.495		1281607		34.458		1267176		1.13%		-0.037		3.88%		0.129

								20		31.707		658766		31.662		639624		2.91%		-0.045

								24		29.14		308962		29.085		287179		7.05%		-0.055

								28		26.749		132671		26.664		114166		13.95%		-0.085

		stefan_cif		30		300		16		35.632		1349417		35.63		1352584		-0.23%		-0.002		-0.40%		-0.02

								20		32.66		726436		32.645		727186		-0.10%		-0.015

								24		29.801		404014		29.777		404502		-0.12%		-0.024

								28		26.815		236893		26.727		233405		1.47%		-0.088

		foreman_cif		30		300		16		36.627		462844		36.576		457514		1.15%		-0.051		3.45%		0.151

								20		34.255		266920		34.17		257955		3.36%		-0.085

								24		32.017		166323		31.87		154404		7.17%		-0.147

								28		29.716		109868		29.44		93071		15.29%		-0.276





B-coding

		sequences		frame rate		number of frames		QP		PSNRY (TML8.5)		bitrate (TML8.5)		PSNRY (GMVC)		bitrate (GMVC)		GMVC bit saving		GMVC dB gain		GMVC ave. saving (avsnr)		GMVC ave. dB gain (avsnr)

		foreman_qcif		10		100		16		35.95		69724		35.942		69311		0.59%		-0.008		0.31%		0.017

								20		33.302		43080		33.281		42738		0.79%		-0.021

								24		30.737		26401		30.656		25956		1.69%		-0.081

								28		28.014		15877		27.922		15553		2.04%		-0.092

		stefan_qcif		15		100		16		34.178		299554		34.188		292483		2.36%		0.01		2.55%		0.143

								20		30.795		172149		30.798		167841		2.50%		0.003

								24		27.772		98315		27.75		95348		3.02%		-0.022

								28		24.74		54213		24.7		52465		3.22%		-0.04

		coast_cif		30		300		16		34.302		1223934		34.293		1223091		0.07%		-0.009		0.67%		0.021

								20		31.541		577963		31.504		574012		0.68%		-0.037

								24		29.034		250755		28.995		244342		2.56%		-0.039

								28		26.69		99559		26.62		92572		7.02%		-0.07

		stefan_cif		30		300		16		35.348		1492170		35.362		1432661		3.99%		0.014		3.93%		0.2

								20		32.276		792683		32.301		760106		4.11%		0.025

								24		29.424		427529		29.433		415250		2.87%		0.009

								28		26.438		247822		26.422		237258		4.26%		-0.016

		foreman_cif		30		300		16		36.431		441512		36.383		438463		0.69%		-0.048		1.37%		0.058

								20		34.044		244310		33.99		240226		1.67%		-0.054

								24		31.775		146084		31.677		139898		4.23%		-0.098

								28		29.476		90685		29.273		83407		8.03%		-0.203
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TML85

		sequences		No. of IPs		QP		search range		No. of refs		P-freq		PSNRY0		PSNRU0		PSNRV0		PSNRY		PSNRU		PSNRV		BR-P		BR-B		BR-total

		container_qcif.yuv		100		16		32		5		10		37.301		40.688		40.597		36.086		40.466		40.089		25466		0		25466

		container_qcif.yuv		100		20		32		5		10		34.614		38.947		38.494		33.545		39.018		38.463		14242		0		14242

		container_qcif.yuv		100		24		32		5		10		31.578		37.161		36.454		30.776		37.329		36.813		8620		0		8620

		container_qcif.yuv		100		28		32		5		10		28.769		36.466		35.237		27.972		36.593		35.633		4964		0		4964

		container_qcif.yuv		100		31		32		5		10		26.572		36.321		34.714		25.678		36.243		35.229		3103		0		3103

		news_qcif.yuv		100		16		32		5		10		37.688		39.354		40.169		36.851		39.158		39.618		48798		0		48798

		news_qcif.yuv		100		20		32		5		10		34.517		37.611		38.379		33.932		37.537		38.333		30181		0		30181

		news_qcif.yuv		100		24		32		5		10		31.536		36.075		36.359		31.066		36.009		36.733		18436		0		18436

		news_qcif.yuv		100		28		32		5		10		28.459		34.305		35.347		28.159		34.73		35.618		10696		0		10696

		news_qcif.yuv		100		31		32		5		10		26.437		33.749		34.529		25.802		34.027		34.928		6676		0		6676

		foreman_qcif.yuv		100		16		32		5		10		37.362		40.928		42.255		36.154		40.102		40.694		75005		0		75005

		foreman_qcif.yuv		100		20		32		5		10		34.74		39.483		40.89		33.607		38.836		39.136		47062		0		47062

		foreman_qcif.yuv		100		24		32		5		10		31.866		38.532		38.802		31.074		37.608		37.585		29673		0		29673

		foreman_qcif.yuv		100		28		32		5		10		29.066		37.537		38.347		28.417		36.711		36.714		18606		0		18606

		foreman_qcif.yuv		100		31		32		5		10		26.898		37.349		37.567		26.159		35.812		35.745		12270		0		12270

		silent_qcif.yuv		150		16		32		5		15		36.409		38.678		39.507		35.948		38.318		39.202		60998		0		60998

		silent_qcif.yuv		150		20		32		5		15		33.754		36.691		38.042		33.313		36.54		37.993		37241		0		37241

		silent_qcif.yuv		150		24		32		5		15		31.218		34.992		36.964		30.716		35.044		36.863		21874		0		21874

		silent_qcif.yuv		150		28		32		5		15		28.723		34.435		36.305		28.221		34.372		36.125		12346		0		12346

		silent_qcif.yuv		150		31		32		5		15		26.861		34.006		36.173		26.15		33.909		35.788		7120		0		7120

		paris_cif.yuv		150		16		32		5		15		36.769		39.243		39.137		35.599		38.43		38.412		339256		0		339256

		paris_cif.yuv		150		20		32		5		15		33.754		36.995		37.169		32.676		36.439		36.651		199839		0		199839

		paris_cif.yuv		150		24		32		5		15		30.675		35.034		35.442		29.793		34.671		34.996		112293		0		112293

		paris_cif.yuv		150		28		32		5		15		27.611		33.791		34.085		26.852		33.137		33.596		60160		0		60160

		paris_cif.yuv		150		31		32		5		15		25.387		33.251		33.736		24.529		32.392		33.043		34214		0		34214

		mobile_cif.yuv		300		16		32		5		30		35.532		37.37		37.17		34.092		35.236		35.14		1639334		0		1639334

		mobile_cif.yuv		300		20		32		5		30		32.093		35.338		35.073		30.92		33.171		33.009		837650		0		837650

		mobile_cif.yuv		300		24		32		5		30		28.702		33.462		33.111		28.046		31.291		31.016		420922		0		420922

		mobile_cif.yuv		300		28		32		5		30		25.572		32.298		32.086		25.209		30.075		29.669		236906		0		236906

		mobile_cif.yuv		300		31		32		5		30		23.331		31.578		31.3		22.865		29.264		28.861		159887		0		159887

		tempete_cif.yuv		260		16		32		5		30		36.014		37.582		39.498		35.072		36.699		38.583		1245247		0		1245247

		tempete_cif.yuv		260		20		32		5		30		32.885		35.775		37.983		32.161		35.17		37.226		622131		0		622131

		tempete_cif.yuv		260		24		32		5		30		29.754		34.185		36.652		29.524		33.634		35.903		311886		0		311886

		tempete_cif.yuv		260		28		32		5		30		26.836		33.317		35.711		26.83		32.562		34.921		167895		0		167895

		tempete_cif.yuv		260		31		32		5		30		24.759		32.838		35.084		24.47		31.726		34.139		99990		0		99990

		coast_cif.yuv		300		16		32		5		30		35.302		44.687		45.95		34.495		42.858		44.447		1281607		0		1281607

		coast_cif.yuv		300		20		32		5		30		32.485		43.182		44.883		31.707		41.511		43.052		658766		0		658766

		coast_cif.yuv		300		24		32		5		30		29.913		41.879		42.844		29.14		40.419		41.309		308962		0		308962

		coast_cif.yuv		300		28		32		5		30		27.559		41.173		41.547		26.749		39.585		39.915		132671		0		132671

		coast_cif.yuv		300		31		32		5		30		26.098		40.623		41.407		24.828		39.119		39.555		63537		0		63537

		stefan_cif.yuv		300		16		32		5		30		36.91		38.979		38.881		35.632		37.355		37.452		1349417		0		1349417

		stefan_cif.yuv		300		20		32		5		30		33.691		36.463		36.662		32.66		35.744		35.72		726436		0		726436

		stefan_cif.yuv		300		24		32		5		30		30.481		34.609		34.424		29.801		34.505		34.294		404014		0		404014

		stefan_cif.yuv		300		28		32		5		30		27.457		33.694		33.278		26.815		33.66		33.373		236893		0		236893

		stefan_cif.yuv		300		31		32		5		30		25.219		33.511		33.005		24.389		33.202		32.942		159028		0		159028

		stefan_qcif.yuv		150		16		32		5		15		36.115		37.668		37.303		34.407		36.212		35.871		277942		0		277942

		stefan_qcif.yuv		150		20		32		5		15		32.596		35.175		34.919		31.072		34.538		34.063		159990		0		159990

		stefan_qcif.yuv		150		24		32		5		15		29.15		33.095		32.86		28.035		33.198		32.652		92454		0		92454

		stefan_qcif.yuv		150		28		32		5		15		25.884		32.333		32.022		25.028		32.392		31.905		51186		0		51186

		stefan_qcif.yuv		150		31		32		5		15		23.645		32.117		31.683		22.637		31.955		31.473		30689		0		30689

		foreman_cif.yuv		300		16		32		5		30		38.067		40.838		43.967		36.627		40.43		41.958		462844		0		462844

		foreman_cif.yuv		300		20		32		5		30		35.657		39.817		42.488		34.255		39.315		40.511		266920		0		266920

		foreman_cif.yuv		300		24		32		5		30		33.156		38.737		40.637		32.017		37.996		39.121		166323		0		166323

		foreman_cif.yuv		300		28		32		5		30		30.761		38.309		39.289		29.716		37.139		37.922		109868		0		109868

		foreman_cif.yuv		300		31		32		5		30		28.929		37.746		38.99		27.523		36.395		37.107		76570		0		76570





TML85 (B)

		sequences		No. of IPs		QP		search range		No. of refs		P-freq		PSNRY0		PSNRU0		PSNRV0		PSNRY		PSNRU		PSNRV		BR-P		BR-B		BR-total

		foreman_qcif.yuv		33		16		32		5		3		37.362		40.928		42.255		35.95		40.074		40.758		34940		34784		69724

		foreman_qcif.yuv		33		20		32		5		3		34.74		39.483		40.89		33.302		38.717		39.2		22403		20677		43080

		foreman_qcif.yuv		33		24		32		5		3		31.866		38.532		38.802		30.737		37.492		37.457		13967		12434		26401

		foreman_qcif.yuv		33		28		32		5		3		29.066		37.537		38.347		28.014		36.608		36.602		8562		7315		15877

		foreman_qcif.yuv		33		31		32		5		3		26.898		37.349		37.567		25.953		36.136		36.113		5852		5073		10925

		coast_cif.yuv		100		16		32		5		10		35.302		44.687		45.95		34.302		42.898		44.507		663591		560343		1223934

		coast_cif.yuv		100		20		32		5		10		32.485		43.182		44.883		31.541		41.754		43.139		364988		212975		577963

		coast_cif.yuv		100		24		32		5		10		29.913		41.879		42.844		29.034		40.562		41.285		179523		71232		250755

		coast_cif.yuv		100		28		32		5		10		27.559		41.173		41.547		26.69		39.779		39.834		74614		24945		99559

		coast_cif.yuv		100		31		32		5		10		26.098		40.623		41.407		24.897		39.074		39.893		35055		14734		49789

		stefan_cif.yuv		100		16		32		5		10		36.91		38.979		38.881		35.348		37.272		37.391		745960		746210		1492170

		stefan_cif.yuv		100		20		32		5		10		33.691		36.463		36.662		32.276		35.624		35.639		433944		358739		792683

		stefan_cif.yuv		100		24		32		5		10		30.481		34.609		34.424		29.424		34.384		34.206		246866		180663		427529

		stefan_cif.yuv		100		28		32		5		10		27.457		33.694		33.278		26.438		33.547		33.323		146953		100869		247822

		stefan_cif.yuv		100		31		32		5		10		25.219		33.511		33.005		24.107		33.204		32.938		94105		69656		163761

		stefan_qcif.yuv		50		16		32		5		5		36.115		37.668		37.303		34.178		36.137		35.856		148332		151222		299554

		stefan_qcif.yuv		50		20		32		5		5		32.596		35.175		34.919		30.795		34.401		34.043		91595		80554		172149

		stefan_qcif.yuv		50		24		32		5		5		29.15		33.095		32.86		27.772		33.04		32.529		55568		42747		98315

		stefan_qcif.yuv		50		28		32		5		5		25.884		32.333		32.022		24.74		32.317		31.799		30864		23349		54213

		stefan_qcif.yuv		50		31		32		5		5		23.645		32.117		31.683		22.378		31.905		31.396		17397		15226		32623

		foreman_cif.yuv		100		16		32		5		10		38.067		40.838		43.967		36.431		40.463		42.117		246475		195037		441512

		foreman_cif.yuv		100		20		32		5		10		35.657		39.817		42.488		34.044		39.368		40.682		144318		99992		244310

		foreman_cif.yuv		100		24		32		5		10		33.156		38.737		40.637		31.775		38.076		39.245		89038		57046		146084

		foreman_cif.yuv		100		28		32		5		10		30.761		38.309		39.289		29.476		37.25		38.079		57540		33145		90685

		foreman_cif.yuv		100		31		32		5		10		28.929		37.746		38.99		27.519		36.561		37.339		40478		24723		65201





GMVC85

		sequences		No. of IPs		QP		search range		No. of refs		P-freq		PSNRY0		PSNRU0		PSNRV0		PSNRY		PSNRU		PSNRV		BR-P		BR-B		BR-total

		container_qcif.yuv		100		16		32		5		10		37.301		40.688		40.597		36.086		40.466		40.089		25473		0		25473

		container_qcif.yuv		100		20		32		5		10		34.614		38.947		38.494		33.545		39.018		38.463		14251		0		14251

		container_qcif.yuv		100		24		32		5		10		31.578		37.161		36.454		30.776		37.329		36.813		8631		0		8631

		container_qcif.yuv		100		28		32		5		10		28.769		36.466		35.237		27.972		36.593		35.633		4975		0		4975

		container_qcif.yuv		100		31		32		5		10		26.572		36.321		34.714		25.678		36.243		35.229		3114		0		3114

		news_qcif.yuv		100		16		32		5		10		37.688		39.354		40.169		36.851		39.158		39.618		48807		0		48807

		news_qcif.yuv		100		20		32		5		10		34.517		37.611		38.379		33.932		37.537		38.333		30192		0		30192

		news_qcif.yuv		100		24		32		5		10		31.536		36.075		36.359		31.066		36.009		36.733		18446		0		18446

		news_qcif.yuv		100		28		32		5		10		28.459		34.305		35.347		28.159		34.73		35.618		10708		0		10708

		news_qcif.yuv		100		31		32		5		10		26.437		33.749		34.529		25.802		34.027		34.928		6689		0		6689

		foreman_qcif.yuv		100		16		32		5		10		37.362		40.928		42.255		36.141		40.109		40.703		75116		0		75116

		foreman_qcif.yuv		100		20		32		5		10		34.74		39.483		40.89		33.541		38.869		39.09		46922		0		46922

		foreman_qcif.yuv		100		24		32		5		10		31.866		38.532		38.802		30.989		37.522		37.415		29206		0		29206

		foreman_qcif.yuv		100		28		32		5		10		29.066		37.537		38.347		28.225		36.51		36.432		17430		0		17430

		foreman_qcif.yuv		100		31		32		5		10		26.898		37.349		37.567		25.825		35.737		35.445		10648		0		10648

		silent_qcif.yuv		150		16		32		5		15		36.409		38.678		39.507		35.948		38.318		39.202		61014		0		61014

		silent_qcif.yuv		150		20		32		5		15		33.754		36.691		38.042		33.313		36.54		37.993		37259		0		37259

		silent_qcif.yuv		150		24		32		5		15		31.218		34.992		36.964		30.716		35.044		36.863		21890		0		21890

		silent_qcif.yuv		150		28		32		5		15		28.723		34.435		36.305		28.221		34.372		36.125		12362		0		12362

		silent_qcif.yuv		150		31		32		5		15		26.861		34.006		36.173		26.15		33.909		35.788		7138		0		7138

		paris_cif.yuv		150		16		32		5		15		36.769		39.243		39.137		35.599		38.43		38.412		339269		0		339269

		paris_cif.yuv		150		20		32		5		15		33.754		36.995		37.169		32.676		36.439		36.651		199855		0		199855

		paris_cif.yuv		150		24		32		5		15		30.675		35.034		35.442		29.793		34.671		34.996		112306		0		112306

		paris_cif.yuv		150		28		32		5		15		27.611		33.791		34.085		26.852		33.137		33.596		60175		0		60175

		paris_cif.yuv		150		31		32		5		15		25.387		33.251		33.736		24.529		32.392		33.043		34227		0		34227

		mobile_cif.yuv		300		16		32		5		30		35.532		37.37		37.17		34.078		35.237		35.126		1639814		0		1639814

		mobile_cif.yuv		300		20		32		5		30		32.093		35.338		35.073		30.887		33.142		32.981		834342		0		834342

		mobile_cif.yuv		300		24		32		5		30		28.702		33.462		33.111		27.964		31.181		30.919		411270		0		411270

		mobile_cif.yuv		300		28		32		5		30		25.572		32.298		32.086		24.99		29.696		29.294		216310		0		216310

		mobile_cif.yuv		300		31		32		5		30		23.331		31.578		31.3		22.309		28.371		27.835		127349		0		127349

		tempete_cif.yuv		260		16		32		5		30		36.014		37.582		39.498		35.065		36.7		38.559		1248555		0		1248555

		tempete_cif.yuv		260		20		32		5		30		32.885		35.775		37.983		32.144		35.157		37.239		625083		0		625083

		tempete_cif.yuv		260		24		32		5		30		29.754		34.185		36.652		29.47		33.601		35.838		313635		0		313635

		tempete_cif.yuv		260		28		32		5		30		26.836		33.317		35.711		26.716		32.437		34.81		164564		0		164564

		tempete_cif.yuv		260		31		32		5		30		24.759		32.838		35.084		24.243		31.425		33.935		92719		0		92719

		coast_cif.yuv		300		16		32		5		30		35.302		44.687		45.95		34.458		42.734		44.402		1267176		0		1267176

		coast_cif.yuv		300		20		32		5		30		32.485		43.182		44.883		31.662		41.654		43.175		639624		0		639624

		coast_cif.yuv		300		24		32		5		30		29.913		41.879		42.844		29.085		40.209		41.186		287179		0		287179

		coast_cif.yuv		300		28		32		5		30		27.559		41.173		41.547		26.664		39.37		39.54		114166		0		114166

		coast_cif.yuv		300		31		32		5		30		26.098		40.623		41.407		24.781		38.558		39.727		55671		0		55671

		stefan_cif.yuv		300		16		32		5		30		36.91		38.979		38.881		35.63		37.354		37.451		1352584		0		1352584

		stefan_cif.yuv		300		20		32		5		30		33.691		36.463		36.662		32.645		35.721		35.703		727186		0		727186

		stefan_cif.yuv		300		24		32		5		30		30.481		34.609		34.424		29.777		34.431		34.228		404502		0		404502

		stefan_cif.yuv		300		28		32		5		30		27.457		33.694		33.278		26.727		33.536		33.294		233405		0		233405

		stefan_cif.yuv		300		31		32		5		30		25.219		33.511		33.005		24.085		32.992		32.705		146344		0		146344

		stefan_qcif.yuv		150		16		32		5		15		36.115		37.668		37.303		34.391		36.214		35.861		278286		0		278286

		stefan_qcif.yuv		150		20		32		5		15		32.596		35.175		34.919		31.076		34.523		34.093		160482		0		160482

		stefan_qcif.yuv		150		24		32		5		15		29.15		33.095		32.86		28.001		33.188		32.638		91912		0		91912

		stefan_qcif.yuv		150		28		32		5		15		25.884		32.333		32.022		24.915		32.331		31.848		50188		0		50188

		stefan_qcif.yuv		150		31		32		5		15		23.645		32.117		31.683		22.428		31.764		31.315		28936		0		28936

		foreman_cif.yuv		300		16		32		5		30		38.067		40.838		43.967		36.576		40.416		41.895		457514		0		457514

		foreman_cif.yuv		300		20		32		5		30		35.657		39.817		42.488		34.17		39.187		40.412		257955		0		257955

		foreman_cif.yuv		300		24		32		5		30		33.156		38.737		40.637		31.87		37.855		38.983		154404		0		154404

		foreman_cif.yuv		300		28		32		5		30		30.761		38.309		39.289		29.44		36.882		37.637		93071		0		93071

		foreman_cif.yuv		300		31		32		5		30		28.929		37.746		38.99		27.19		35.883		36.648		58613		0		58613





GMVC85 (B)

		sequences		No. of IPs		QP		search range		No. of refs		P-freq		PSNRY0		PSNRU0		PSNRV0		PSNRY		PSNRU		PSNRV		BR-P		BR-B		BR-total

		foreman_qcif.yuv		33		16		32		5		3		37.362		40.928		42.255		35.942		40.115		40.717		34624		34687		69311

		foreman_qcif.yuv		33		20		32		5		3		34.74		39.483		40.89		33.281		38.763		39.254		22042		20696		42738

		foreman_qcif.yuv		33		24		32		5		3		31.866		38.532		38.802		30.656		37.416		37.494		13564		12392		25956

		foreman_qcif.yuv		33		28		32		5		3		29.066		37.537		38.347		27.922		36.452		36.453		8198		7355		15553

		foreman_qcif.yuv		33		31		32		5		3		26.898		37.349		37.567		25.723		35.89		35.758		5164		5333		10497

		coast_cif.yuv		100		16		32		5		10		35.302		44.687		45.95		34.293		42.863		44.449		662634		560457		1223091

		coast_cif.yuv		100		20		32		5		10		32.485		43.182		44.883		31.504		41.816		43.106		361627		212385		574012

		coast_cif.yuv		100		24		32		5		10		29.913		41.879		42.844		28.995		40.698		41.226		173790		70552		244342

		coast_cif.yuv		100		28		32		5		10		27.559		41.173		41.547		26.62		39.653		40.062		67686		24886		92572

		coast_cif.yuv		100		31		32		5		10		26.098		40.623		41.407		24.785		38.869		39.694		30105		16432		46537

		stefan_cif.yuv		100		16		32		5		10		36.91		38.979		38.881		35.362		37.289		37.389		693696		738965		1432661

		stefan_cif.yuv		100		20		32		5		10		33.691		36.463		36.662		32.301		35.642		35.639		405286		354820		760106

		stefan_cif.yuv		100		24		32		5		10		30.481		34.609		34.424		29.433		34.371		34.191		234786		180464		415250

		stefan_cif.yuv		100		28		32		5		10		27.457		33.694		33.278		26.422		33.579		33.319		135870		101388		237258

		stefan_cif.yuv		100		31		32		5		10		25.219		33.511		33.005		23.98		33.118		32.869		85205		71653		156858

		stefan_qcif.yuv		50		16		32		5		5		36.115		37.668		37.303		34.188		36.121		35.845		141254		151229		292483

		stefan_qcif.yuv		50		20		32		5		5		32.596		35.175		34.919		30.798		34.411		34.058		88038		79803		167841

		stefan_qcif.yuv		50		24		32		5		5		29.15		33.095		32.86		27.75		33.053		32.603		52655		42693		95348

		stefan_qcif.yuv		50		28		32		5		5		25.884		32.333		32.022		24.7		32.319		31.801		29138		23327		52465

		stefan_qcif.yuv		50		31		32		5		5		23.645		32.117		31.683		22.303		31.856		31.332		16393		15816		32209

		foreman_cif.yuv		100		16		32		5		10		38.067		40.838		43.967		36.383		40.439		42.094		243640		194823		438463

		foreman_cif.yuv		100		20		32		5		10		35.657		39.817		42.488		33.99		39.316		40.614		140733		99493		240226

		foreman_cif.yuv		100		24		32		5		10		33.156		38.737		40.637		31.677		37.971		39.205		83407		56491		139898

		foreman_cif.yuv		100		28		32		5		10		30.761		38.309		39.289		29.273		37.112		37.983		50466		32941		83407

		foreman_cif.yuv		100		31		32		5		10		28.929		37.746		38.99		27.249		36.427		37.27		32886		26048		58934





container

		25466		25473

		14242		14251

		8620		8631

		4964		4975

		3103		3114



TML85(IPPP)

GMVC85(IPPP)

bitrate (bps)

PSNRY

container_qcif

36.086

36.086

33.545

33.545

30.776

30.776

27.972

27.972

25.678

25.678



news

		48798		48807

		30181		30192

		18436		18446

		10696		10708

		6676		6689



TML85(IPPP)

GMVC85(IPPP)

bitrate (bps)

PSNRY

news_qcif

36.851

36.851

33.932

33.932

31.066

31.066

28.159

28.159

25.802

25.802



foreman

		75005		69724		75116		69311

		47062		43080		46922		42738

		29673		26401		29206		25956

		18606		15877		17430		15553

		12270		10925		10648		10497



TML85(IPPP)

TML85(IBBP)

GMVC85(IPPP)

GMVC85(IBBP)

bitrate (bps)

PSNRY

foreman_qcif

36.154

35.95

36.141

35.942

33.607

33.302

33.541

33.281

31.074

30.737

30.989

30.656

28.417

28.014

28.225

27.922

26.159

25.953

25.825

25.723



silent

		60998		61014

		37241		37259

		21874		21890

		12346		12362

		7120		7138



TML85(IPPP)

GMVC85(IPPP)

bitrate (bps)

PSNRY

silent_qcif

35.948

35.948

33.313

33.313

30.716

30.716

28.221

28.221

26.15

26.15



stefan

		277942		299554		278286		292483

		159990		172149		160482		167841

		92454		98315		91912		95348

		51186		54213		50188		52465

		30689		32623		28936		32209



TML85(IPPP)

TML85(IBBP)

GMVC85(IPPP)

GMVC85(IBBP)

bitrate (bps)

PSNRY

stefan_qcif

34.407

34.178

34.391

34.188

31.072

30.795

31.076

30.798

28.035

27.772

28.001

27.75

25.028

24.74

24.915

24.7

22.637

22.378

22.428

22.303



paris

		339256		339269

		199839		199855

		112293		112306

		60160		60175

		34214		34227



TML85(IPPP)

GMVC85(IPPP)

bitrate (bps)

PSNRY

paris_cif

35.599

35.599

32.676

32.676

29.793

29.793

26.852

26.852

24.529

24.529



mobile

		1639334		1639814

		837650		834342

		420922		411270

		236906		216310

		159887		127349



TML85(IPPP)

GMVC85(IPPP)

bitrate (bps)

PSNRY

mobile_cif

34.092

34.078

30.92

30.887

28.046

27.964

25.209

24.99

22.865

22.309



tempete

		1245247		1248555

		622131		625083

		311886		313635

		167895		164564

		99990		92719



TML85(IPPP)

GMVC85(IPPP)

bitrate (bps)

PSNRY

tempete_cif

35.072

35.065

32.161

32.144

29.524

29.47

26.83

26.716

24.47

24.243



coast

		1281607		1223934		1267176		1223091

		658766		577963		639624		574012

		308962		250755		287179		244342

		132671		99559		114166		92572

		63537		49789		55671		46537



TML85(IPPP)

TML85(IBBP)

GMVC85(IPPP)

GMVC85(IBBP)

bitrate (bps)

PSNRY

coast_cif

34.495

34.302

34.458

34.293

31.707

31.541

31.662

31.504

29.14

29.034

29.085

28.995

26.749

26.69

26.664

26.62

24.828

24.897

24.781

24.785



stefan_cif

		1349417		1492170		1352584		1432661

		726436		792683		727186		760106

		404014		427529		404502		415250

		236893		247822		233405		237258

		159028		163761		146344		156858



TML85(IPPP)

TML85(IBBP)

GMVC85(IPPP)

GMVC85(IBBP)

bitrate (bps)

PSNRY

stefan_cif

35.632

35.348

35.63

35.362

32.66

32.276

32.645

32.301

29.801

29.424

29.777

29.433

26.815

26.438

26.727

26.422

24.389

24.107

24.085

23.98



foreman_cif

		462844		441512		457514		438463

		266920		244310		257955		240226

		166323		146084		154404		139898

		109868		90685		93071		83407

		76570		65201		58613		58934



TML85(IPPP)

TML85(IBBP)

GMVC85(IPPP)

GMVC85(IBBP)

bitrate (bps)

PSNRY

foreman_cif

36.627

36.431

36.576

36.383

34.255

34.044

34.17

33.99

32.017

31.775

31.87

31.677

29.716

29.476

29.44

29.273

27.523

27.519

27.19

27.249



P-coding

		sequences		frame rate		number of frames		QP		PSNRY (TML8.5)		bitrate (TML8.5)		PSNRY (GMVC)		bitrate (GMVC)		GMVC bit saving		GMVC dB gain		GMVC ave. saving (avsnr)		GMVC ave. dB gain (avsnr)

		foreman_qcif		10		100		16		36.154		75005		36.141		75116		-0.15%		-0.013		0.00%		-0.001

								20		33.607		47062		33.541		46922		0.30%		-0.066

								24		31.074		29673		30.989		29206		1.57%		-0.085

								28		28.417		18606		28.225		17430		6.32%		-0.192

		stefan_qcif		15		100		16		34.407		277942		34.391		278286		-0.12%		-0.016		-0.20%		-0.011

								20		31.072		159990		31.076		160482		-0.31%		0.004

								24		28.035		92454		28.001		91912		0.59%		-0.034

								28		25.028		51186		24.915		50188		1.95%		-0.113

		mobile_cif		30		300		16		34.092		1639334		34.078		1639814		-0.03%		-0.014		0.55%		0.024

								20		30.92		837650		30.887		834342		0.39%		-0.033

								24		28.046		420922		27.964		411270		2.29%		-0.082

								28		25.209		236906		24.99		216310		8.69%		-0.219

		tempete_cif		30		260		16		35.072		1245247		35.065		1248555		-0.27%		-0.007		-1.14%		-0.046

								20		32.161		622131		32.144		625083		-0.47%		-0.017

								24		29.524		311886		29.47		313635		-0.56%		-0.054

								28		26.83		167895		26.716		164564		1.98%		-0.114

		coast_cif		30		300		16		34.495		1281607		34.458		1267176		1.13%		-0.037		3.88%		0.129

								20		31.707		658766		31.662		639624		2.91%		-0.045

								24		29.14		308962		29.085		287179		7.05%		-0.055

								28		26.749		132671		26.664		114166		13.95%		-0.085

		stefan_cif		30		300		16		35.632		1349417		35.63		1352584		-0.23%		-0.002		-0.40%		-0.02

								20		32.66		726436		32.645		727186		-0.10%		-0.015

								24		29.801		404014		29.777		404502		-0.12%		-0.024

								28		26.815		236893		26.727		233405		1.47%		-0.088

		foreman_cif		30		300		16		36.627		462844		36.576		457514		1.15%		-0.051		3.45%		0.151

								20		34.255		266920		34.17		257955		3.36%		-0.085

								24		32.017		166323		31.87		154404		7.17%		-0.147

								28		29.716		109868		29.44		93071		15.29%		-0.276





B-coding

		sequences		frame rate		number of frames		QP		PSNRY (TML8.5)		bitrate (TML8.5)		PSNRY (GMVC)		bitrate (GMVC)		GMVC bit saving		GMVC dB gain		GMVC ave. saving (avsnr)		GMVC ave. dB gain (avsnr)

		foreman_qcif		10		100		16		35.95		69724		35.942		69311		0.59%		-0.008		0.31%		0.017

								20		33.302		43080		33.281		42738		0.79%		-0.021

								24		30.737		26401		30.656		25956		1.69%		-0.081

								28		28.014		15877		27.922		15553		2.04%		-0.092

		stefan_qcif		15		100		16		34.178		299554		34.188		292483		2.36%		0.01		2.55%		0.143

								20		30.795		172149		30.798		167841		2.50%		0.003

								24		27.772		98315		27.75		95348		3.02%		-0.022

								28		24.74		54213		24.7		52465		3.22%		-0.04

		coast_cif		30		300		16		34.302		1223934		34.293		1223091		0.07%		-0.009		0.67%		0.021

								20		31.541		577963		31.504		574012		0.68%		-0.037

								24		29.034		250755		28.995		244342		2.56%		-0.039

								28		26.69		99559		26.62		92572		7.02%		-0.07

		stefan_cif		30		300		16		35.348		1492170		35.362		1432661		3.99%		0.014		3.93%		0.2

								20		32.276		792683		32.301		760106		4.11%		0.025

								24		29.424		427529		29.433		415250		2.87%		0.009

								28		26.438		247822		26.422		237258		4.26%		-0.016

		foreman_cif		30		300		16		36.431		441512		36.383		438463		0.69%		-0.048		1.37%		0.058

								20		34.044		244310		33.99		240226		1.67%		-0.054

								24		31.775		146084		31.677		139898		4.23%		-0.098

								28		29.476		90685		29.273		83407		8.03%		-0.203





rdopt-off

		sequences		frame rate		number of frames		QP		PSNRY (TML8.5)		bitrate (TML8.5)		PSNRY (GMVC)		bitrate (GMVC)		GMVC bit saving		GMVC dB gain		GMVC ave. saving (avsnr)		GMVC ave. dB gain (avsnr)

		foreman_qcif		10		100		16		36.065		77796		36.042		77566		0.30%		-0.023		1.79%		0.096

								20		33.358		47395		33.303		46759		1.34%		-0.055

								24		30.781		29938		30.699		28671		4.23%		-0.082

								28		28.148		19108		27.965		17560		8.10%		-0.183

		stefan_qcif		15		100		16		34.278		309950		34.274		303815		1.98%		-0.004		3.64%		0.203

								20		30.904		176687		30.871		170198		3.67%		-0.033

								24		27.787		101651		27.755		96830		4.74%		-0.032

								28		24.845		57169		24.776		53082		7.15%		-0.069

		coast_cif		30		300		16		34.412		1295210		34.378		1277531		1.36%		-0.034		6.16%		0.207

								20		31.537		654454		31.477		627005		4.19%		-0.06

								24		28.914		310094		28.859		278250		10.27%		-0.055

								28		26.595		145547		26.607		120361		17.30%		0.012

		stefan_cif		30		300		16		35.513		1459466		35.522		1442856		1.14%		0.009		2.81%		0.141

								20		32.447		783802		32.452		759669		3.08%		0.005

								24		29.55		426682		29.53		415746		2.56%		-0.02

								28		26.644		256666		26.597		243674		5.06%		-0.047

		foreman_cif		30		300		16		36.549		472751		36.479		463788		1.90%		-0.07		5.64%		0.251

								20		34.041		266774		33.958		253511		4.97%		-0.083

								24		31.744		166583		31.613		150527		9.64%		-0.131

								28		29.471		114364		29.322		95326		16.65%		-0.149
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P-coding

		sequences		frame rate		number of frames		QP		PSNRY (TML8.5)		bitrate (TML8.5)		PSNRY (GMVC)		bitrate (GMVC)		GMVC bit saving		GMVC dB gain		GMVC ave. saving (avsnr)		GMVC ave. dB gain (avsnr)

		foreman_qcif		10		100		16		36.154		75005		36.141		75116		-0.15%		-0.013		0.00%		-0.001				-0.15%

								20		33.607		47062		33.541		46922		0.30%		-0.066								0.30%

								24		31.074		29673		30.989		29206		1.57%		-0.085								1.57%

								28		28.417		18606		28.225		17430		6.32%		-0.192								6.32%

		stefan_qcif		15		100		16		34.407		277942		34.391		278286		-0.12%		-0.016		-0.20%		-0.011				-0.12%

								20		31.072		159990		31.076		160482		-0.31%		0.004								-0.31%

								24		28.035		92454		28.001		91912		0.59%		-0.034								0.59%

								28		25.028		51186		24.915		50188		1.95%		-0.113								1.95%

		mobile_cif		30		300		16		34.092		1639334		34.078		1639814		-0.03%		-0.014		0.55%		0.024				-0.03%

								20		30.92		837650		30.887		834342		0.39%		-0.033								0.39%

								24		28.046		420922		27.964		411270		2.29%		-0.082								2.29%

								28		25.209		236906		24.99		216310		8.69%		-0.219								8.69%

		tempete_cif		30		260		16		35.072		1245247		35.065		1248555		-0.27%		-0.007		-1.14%		-0.046				-0.27%

								20		32.161		622131		32.144		625083		-0.47%		-0.017								-0.47%

								24		29.524		311886		29.47		313635		-0.56%		-0.054								-0.56%

								28		26.83		167895		26.716		164564		1.98%		-0.114								1.98%

		coast_cif		30		300		16		34.495		1281607		34.458		1267176		1.13%		-0.037		3.88%		0.129				1.13%

								20		31.707		658766		31.662		639624		2.91%		-0.045								2.91%

								24		29.14		308962		29.085		287179		7.05%		-0.055								7.05%

								28		26.749		132671		26.664		114166		13.95%		-0.085								13.95%

		stefan_cif		30		300		16		35.632		1349417		35.63		1352584		-0.23%		-0.002		-0.40%		-0.02				-0.23%

								20		32.66		726436		32.645		727186		-0.10%		-0.015								-0.10%

								24		29.801		404014		29.777		404502		-0.12%		-0.024								-0.12%

								28		26.815		236893		26.727		233405		1.47%		-0.088								1.47%

		foreman_cif		30		300		16		36.627		462844		36.576		457514		1.15%		-0.051		3.45%		0.151				1.15%

								20		34.255		266920		34.17		257955		3.36%		-0.085								3.36%

								24		32.017		166323		31.87		154404		7.17%		-0.147								7.17%

								28		29.716		109868		29.44		93071		15.29%		-0.276								15.29%





B-coding

		sequences		frame rate		number of frames		QP		PSNRY (TML8.5)		bitrate (TML8.5)		PSNRY (GMVC)		bitrate (GMVC)		GMVC ave. saving (avsnr)		GMVC ave. dB gain (avsnr)

		foreman_qcif		10		100		16		35.95		69724		35.942		69311		0.31%		0.017

								20		33.302		43080		33.281		42738

								24		30.737		26401		30.656		25956

								28		28.014		15877		27.922		15553

		stefan_qcif		15		100		16		34.178		299554		34.188		292483		2.55%		0.143

								20		30.795		172149		30.798		167841

								24		27.772		98315		27.75		95348

								28		24.74		54213		24.7		52465

		coast_cif		30		300		16		34.302		1223934		34.293		1223091		0.67%		0.021

								20		31.541		577963		31.504		574012

								24		29.034		250755		28.995		244342

								28		26.69		99559		26.62		92572

		stefan_cif		30		300		16		35.348		1492170		35.362		1432661		3.93%		0.2

								20		32.276		792683		32.301		760106

								24		29.424		427529		29.433		415250

								28		26.438		247822		26.422		237258

		foreman_cif		30		300		16		36.431		441512		36.383		438463		1.37%		0.058

								20		34.044		244310		33.99		240226

								24		31.775		146084		31.677		139898

								28		29.476		90685		29.273		83407
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