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1. Introduction

In the current H.26L design, one code word is used for signaling skipped macroblocks as well as coding modes. However, a marked gain in compression efficiency can be obtained with a separate run-length coding of skipped macroblocks. The main saving is at low bit rates, but there is also a gain at higher qualities due to a shift to shorter code words.

2. Present H.26L coding of macroblock type

For each macroblock in an inter frame, the macroblock type (MB_Type) is coded as follows 

Index
MB_Type

0
Skip

1
16x16

2
8x8

3
16x8

4
8x16

up to index 32. A skipped macroblock requires 1 bit and a coded one at least 3 bits.

3. Proposed new coding method

We propose to replace MB_Type by two code words:

Index
Skip_Run
MB_Mode

0
0
16x16

1
1
8x8

2
2
16x8

3
3
8x16

where

· Skip_Run
= number of consecutive skipped macroblocks,

· MB_Mode
= coding mode, i.e. MB_Type - 1.

Before each coded macroblock, Skip_Run is sent followed by the applicable MB_Mode. If the picture (or slice) ends with skipped macroblocks, a corresponding Skip_Run is sent before the next picture/slice sync code. This way all macroblocks are signaled, yielding the same error robustness for packet losses as the current H.26L or H.263.

4. Examples

Consider the following sequence of macroblock modes:

Skip, Skip, 16x16, Skip, 16x16, 16x16. 

Using the tables above, two bits can be saved:

Macroblock type
Skip
Skip
16x16
Skip
16x16
16x16
Total bits

Bits old
1
1
001
1
001
001
12

Bits new
-
-
011 1
-
001 1
1 1
10

Note that the last 16x16 macroblock is coded with two bits where previously three bits were used. This shows that the new scheme can save some bits even in the absence of skipped macroblocks.

5. Experimental results

The seven H.26L test sequences were encoded with TML 5.91 using quantizers 28, 24, 20, 16, as well as 12 and 8. The search window was set to (12 pixels and 1 frame memory was used.

The first graph shows the total percentage bit rate gain for each sequence. The second graph shows the gains when only MB_Type bits were considered. 

Note that the reconstructed files from the new and old scheme are identical. Hence, no rate-distortion graphs are presented.
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 Algorithm Resource Consumption Metrics

Algorithm Name: Run-length coding of skipped macroblocks

Algorithm Description: A sequences of skipped macroblocks is coded by one code word only.

Source: Rickard Sjöberg and Per Fröjdh

Contact: Rickard Sjöberg, e-mail: rickard.sjoberg@era.ericsson.se

Encoding metrics

Computational complexity: negligible
RAM memory required: 4 bytes

ROM (table) memory required: 0

Algorithmic delay: none

Program space: 40 lines of C

Decoding metrics

Computational complexity: negligible 
RAM memory required: 4 bytes

ROM (table) memory required: none

Algorithmic delay: none

Program space: 10 lines of C

Efficiency metrics

Signal/noise ratio: not affected

Compression efficiency: up to 8.5% QCIF, 3% CIF for QP28, less for lower QP

Robustness to errors: not affected
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Results

		

		Frame_memory:		1		Search_range:		12						Cont

		old.exe		c:\seqs\h26l\container_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		6119		28.2		14497

		24		10354		31.09		16421

		20		17802		33.95		18743

		16		34146		36.68		22477

		new.exe		c:\seqs\h26l\container_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		5605		28.2		9359

		24		9905		31.09		11926

		20		17459		33.95		15318

		16		33942		36.68		20446

		QP		bps		bps		%gain

		28		6119		5605		8.4

		24		10354		9905		4.34

		20		17802		17459		1.92

		16		34146		33942		0.59

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		14497		9359		35.44

		24		16421		11926		27.37

		20		18743		15318		18.27

		16		22477		20446		9.04

		old.exe		c:\seqs\h26l\foreman_qcif.yuv		1frames		10Hz		endframe:299				For

		QP		bps		PSNR		COD_MBTYPE_P

		28		23731		28.8		33315

		24		37080		31.55		36647

		20		59581		34.17		39537

		16		97592		36.89		43279

		new.exe		c:\seqs\h26l\foreman_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		23547		28.8		31467

		24		36970		31.55		35546

		20		59567		34.17		39401

		16		97622		36.89		43578

		QP		bps		bps		%gain

		28		23731		23547		0.78

		24		37080		36970		0.3

		20		59581		59567		0.02

		16		97592		97622		-0.03

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		33315		31467		5.55

		24		36647		35546		3

		20		39537		39401		0.34

		16		43279		43578		-0.69

		old.exe		c:\seqs\h26l\news_qcif.yuv		1frames		10Hz		endframe:299				News

		QP		bps		PSNR		COD_MBTYPE_P

		28		13245		28.42		17003

		24		21923		31.4		19345

		20		36034		34.47		21535

		16		57732		37.56		24321

		new.exe		c:\seqs\h26l\news_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		12896		28.42		13519

		24		21647		31.4		16585

		20		35821		34.47		19409

		16		57558		37.56		22579

		QP		bps		bps		%gain

		28		13245		12896		2.63

		24		21923		21647		1.26

		20		36034		35821		0.59

		16		57732		57558		0.3

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		17003		13519		20.49

		24		19345		16585		14.27

		20		21535		19409		9.87

		16		24321		22579		7.16

		old.exe		c:\seqs\h26l\silent_qcif.yuv		1frames		15Hz		endframe:299				Silent

		QP		bps		PSNR		COD_MBTYPE_P

		28		15409		28.4		25851

		24		26810		31.05		29333

		20		45463		33.64		33331

		16		75165		36.43		38191

		new.exe		c:\seqs\h26l\silent_qcif.yuv		1frames		15Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		14950		28.4		21262

		24		26477		31.05		26008

		20		45277		33.64		31468

		16		75085		36.43		37389

		QP		bps		bps		%gain

		28		15409		14950		2.98

		24		26810		26477		1.24

		20		45463		45277		0.41

		16		75165		75085		0.11

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		25851		21262		17.75

		24		29333		26008		11.34

		20		33331		31468		5.59

		16		38191		37389		2.1

		old.exe		c:\seqs\h26l\paris_cif.yuv		1frames		15Hz		endframe:299				Paris

		QP		bps		PSNR		COD_MBTYPE_P

		28		80597		27.25		104854

		24		141948		30.29		117094

		20		246782		33.32		131912

		16		411199		36.4		150282

		new.exe		c:\seqs\h26l\paris_cif.yuv		1frames		15Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		78234		27.25		81217

		24		140083		30.29		98442

		20		245312		33.32		117205

		16		409880		36.4		137098

		QP		bps		bps		%gain

		28		80597		78234		2.93

		24		141948		140083		1.31

		20		246782		245312		0.6

		16		411199		409880		0.32

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		104854		81217		22.54

		24		117094		98442		15.93

		20		131912		117205		11.15

		16		150282		137098		8.77

		old.exe		c:\seqs\h26l\mobile_cif.yuv		1frames		30Hz		endframe:299				Mobile

		QP		bps		PSNR		COD_MBTYPE_P

		28		372404		25.45		401812

		24		675533		28.41		438164

		20		1310146		31.56		472156

		16		2352643		34.88		513302

		new.exe		c:\seqs\h26l\mobile_cif.yuv		1frames		30Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		368040		25.45		358168

		24		672463		28.41		407469

		20		1308519		31.56		455886

		16		2351842		34.88		505289

		QP		bps		bps		%gain

		28		372404		368040		1.17

		24		675533		672463		0.45

		20		1310146		1308519		0.12

		16		2352643		2351842		0.03

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		401812		358168		10.86

		24		438164		407469		7.01

		20		472156		455886		3.45

		16		513302		505289		1.56

		old.exe		c:\seqs\h26l\tempete_cif.yuv		1frames		30Hz		endframe:259				Tempete

		QP		bps		PSNR		COD_MBTYPE_P

		28		265236		27.05		287248

		24		490081		29.8		335362

		20		964528		32.7		382446

		16		1812393		35.79		434460

		new.exe		c:\seqs\h26l\tempete_cif.yuv		1frames		30Hz		endframe:259

		QP		bps		PSNR		COD_MBTYPE_P

		28		262297		27.05		261784

		24		487870		29.8		316200

		20		963473		32.7		373301

		16		1812141		35.79		432268

		QP		bps		bps		%gain

		28		265236		262297		1.11

		24		490081		487870		0.45

		20		964528		963473		0.11

		16		1812393		1812141		0.01

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		287248		261784		8.86

		24		335362		316200		5.71

		20		382446		373301		2.39

		16		434460		432268		0.5
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		Frame_memory:		1		Search_range:		12						Cont

		old.exe		c:\seqs\h26l\container_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		6119		28.2		14497

		24		10354		31.09		16421

		20		17802		33.95		18743

		16		34146		36.68		22477

		12		68175		39.52		28037

		8		133386		42.54		33719

		new.exe		c:\seqs\h26l\container_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		5605		28.2		9359

		24		9905		31.09		11926

		20		17459		33.95		15318

		16		33942		36.68		20446

		12		67981		39.52		26100

		8		133098		42.54		30846

		QP		bps		bps		%gain

		28		6119		5605		8.4

		24		10354		9905		4.34

		20		17802		17459		1.92

		16		34146		33942		0.59

		12		68175		67981		0.28

		8		133386		133098		0.22

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		14497		9359		35.44

		24		16421		11926		27.37

		20		18743		15318		18.27

		16		22477		20446		9.04

		12		28037		26100		6.91

		8		33719		30846		8.52

		old.exe		c:\seqs\h26l\foreman_qcif.yuv		1frames		10Hz		endframe:299				For

		QP		bps		PSNR		COD_MBTYPE_P

		28		23731		28.8		33315

		24		37080		31.55		36647

		20		59581		34.17		39537

		16		97592		36.89		43279

		12		163417		39.73		46191

		8		265049		42.74		48041

		new.exe		c:\seqs\h26l\foreman_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		23547		28.8		31467

		24		36970		31.55		35546

		20		59567		34.17		39401

		16		97622		36.89		43578

		12		163472		39.73		46738

		8		265057		42.74		48116

		QP		bps		bps		%gain

		28		23731		23547		0.78

		24		37080		36970		0.3

		20		59581		59567		0.02

		16		97592		97622		-0.03

		12		163417		163472		-0.03

		8		265049		265057		0

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		33315		31467		5.55

		24		36647		35546		3

		20		39537		39401		0.34

		16		43279		43578		-0.69

		12		46191		46738		-1.18

		8		48041		48116		-0.16

		old.exe		c:\seqs\h26l\news_qcif.yuv		1frames		10Hz		endframe:299				News

		QP		bps		PSNR		COD_MBTYPE_P

		28		13245		28.42		17003

		24		21923		31.4		19345

		20		36034		34.47		21535

		16		57732		37.56		24321

		12		92387		40.52		26589

		8		144965		43.47		29733

		new.exe		c:\seqs\h26l\news_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		12896		28.42		13519

		24		21647		31.4		16585

		20		35821		34.47		19409

		16		57558		37.56		22579

		12		92216		40.52		24884

		8		144759		43.47		27672

		QP		bps		bps		%gain

		28		13245		12896		2.63

		24		21923		21647		1.26

		20		36034		35821		0.59

		16		57732		57558		0.3

		12		92387		92216		0.18

		8		144965		144759		0.14

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		17003		13519		20.49

		24		19345		16585		14.27

		20		21535		19409		9.87

		16		24321		22579		7.16

		12		26589		24884		6.41

		8		29733		27672		6.93

		old.exe		c:\seqs\h26l\silent_qcif.yuv		1frames		15Hz		endframe:299				Silent

		QP		bps		PSNR		COD_MBTYPE_P

		28		15409		28.4		25851

		24		26810		31.05		29333

		20		45463		33.64		33331

		16		75165		36.43		38191

		12		122718		39.37		43253

		8		200075		42.57		51045

		new.exe		c:\seqs\h26l\silent_qcif.yuv		1frames		15Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		14950		28.4		21262

		24		26477		31.05		26008

		20		45277		33.64		31468

		16		75085		36.43		37389

		12		122622		39.37		42302

		8		199781		42.57		48105

		QP		bps		bps		%gain

		28		15409		14950		2.98

		24		26810		26477		1.24

		20		45463		45277		0.41

		16		75165		75085		0.11

		12		122718		122622		0.08

		8		200075		199781		0.15

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		25851		21262		17.75

		24		29333		26008		11.34

		20		33331		31468		5.59

		16		38191		37389		2.1

		12		43253		42302		2.2

		8		51045		48105		5.76

		old.exe		c:\seqs\h26l\paris_cif.yuv		1frames		15Hz		endframe:299				Paris

		QP		bps		PSNR		COD_MBTYPE_P

		28		80597		27.25		104854

		24		141948		30.29		117094

		20		246782		33.32		131912

		16		411199		36.4		150282

		12		666644		39.45		172908

		8		1127260		42.48		211826

		new.exe		c:\seqs\h26l\paris_cif.yuv		1frames		15Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		78234		27.25		81217

		24		140083		30.29		98442

		20		245312		33.32		117205

		16		409880		36.4		137098

		12		665292		39.45		159379

		8		1124519		42.48		184413

		QP		bps		bps		%gain

		28		80597		78234		2.93

		24		141948		140083		1.31

		20		246782		245312		0.6

		16		411199		409880		0.32

		12		666644		665292		0.2

		8		1127260		1124519		0.24

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		104854		81217		22.54

		24		117094		98442		15.93

		20		131912		117205		11.15

		16		150282		137098		8.77

		12		172908		159379		7.82

		8		211826		184413		12.94

		old.exe		c:\seqs\h26l\mobile_cif.yuv		1frames		30Hz		endframe:299				Mobile

		QP		bps		PSNR		COD_MBTYPE_P

		28		372404		25.45		401812

		24		675533		28.41		438164

		20		1310146		31.56		472156

		16		2352643		34.88		513302

		12		3938318		38.26		543524

		8		6227522		41.68		560720

		new.exe		c:\seqs\h26l\mobile_cif.yuv		1frames		30Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		368040		25.45		358168

		24		672463		28.41		407469

		20		1308519		31.56		455886

		16		2351842		34.88		505289

		12		3937161		38.26		531948

		8		6225784		41.68		543339

		QP		bps		bps		%gain

		28		372404		368040		1.17

		24		675533		672463		0.45

		20		1310146		1308519		0.12

		16		2352643		2351842		0.03

		12		3938318		3937161		0.03

		8		6227522		6225784		0.03

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		401812		358168		10.86

		24		438164		407469		7.01

		20		472156		455886		3.45

		16		513302		505289		1.56

		12		543524		531948		2.13

		8		560720		543339		3.1

		old.exe		c:\seqs\h26l\tempete_cif.yuv		1frames		30Hz		endframe:259				Tempete

		QP		bps		PSNR		COD_MBTYPE_P

		28		265236		27.05		287248

		24		490081		29.8		335362

		20		964528		32.7		382446

		16		1812393		35.79		434460

		12		3147627		38.98		477482

		8		5106554		42.2		507842

		new.exe		c:\seqs\h26l\tempete_cif.yuv		1frames		30Hz		endframe:259

		QP		bps		PSNR		COD_MBTYPE_P

		28		262297		27.05		261784

		24		487870		29.8		316200

		20		963473		32.7		373301

		16		1812141		35.79		432268

		12		3147047		38.98		472460

		8		5105094		42.2		495186

		QP		bps		bps		%gain

		28		265236		262297		1.11

		24		490081		487870		0.45

		20		964528		963473		0.11

		16		1812393		1812141		0.01

		12		3147627		3147047		0.02

		8		5106554		5105094		0.03

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		287248		261784		8.86

		24		335362		316200		5.71

		20		382446		373301		2.39

		16		434460		432268		0.5

		12		477482		472460		1.05

		8		507842		495186		2.49
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Results

		

		Frame_memory:		1		Search_range:		12						Cont

		old.exe		c:\seqs\h26l\container_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		6119		28.2		14497

		24		10354		31.09		16421

		20		17802		33.95		18743

		16		34146		36.68		22477

		new.exe		c:\seqs\h26l\container_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		5605		28.2		9359

		24		9905		31.09		11926

		20		17459		33.95		15318

		16		33942		36.68		20446

		QP		bps		bps		%gain

		28		6119		5605		8.4

		24		10354		9905		4.34

		20		17802		17459		1.92

		16		34146		33942		0.59

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		14497		9359		35.44

		24		16421		11926		27.37

		20		18743		15318		18.27

		16		22477		20446		9.04

		old.exe		c:\seqs\h26l\foreman_qcif.yuv		1frames		10Hz		endframe:299				For

		QP		bps		PSNR		COD_MBTYPE_P

		28		23731		28.8		33315

		24		37080		31.55		36647

		20		59581		34.17		39537

		16		97592		36.89		43279

		new.exe		c:\seqs\h26l\foreman_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		23547		28.8		31467

		24		36970		31.55		35546

		20		59567		34.17		39401

		16		97622		36.89		43578

		QP		bps		bps		%gain

		28		23731		23547		0.78

		24		37080		36970		0.3

		20		59581		59567		0.02

		16		97592		97622		-0.03

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		33315		31467		5.55

		24		36647		35546		3

		20		39537		39401		0.34

		16		43279		43578		-0.69

		old.exe		c:\seqs\h26l\news_qcif.yuv		1frames		10Hz		endframe:299				News

		QP		bps		PSNR		COD_MBTYPE_P

		28		13245		28.42		17003

		24		21923		31.4		19345

		20		36034		34.47		21535

		16		57732		37.56		24321

		new.exe		c:\seqs\h26l\news_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		12896		28.42		13519

		24		21647		31.4		16585

		20		35821		34.47		19409

		16		57558		37.56		22579

		QP		bps		bps		%gain

		28		13245		12896		2.63

		24		21923		21647		1.26

		20		36034		35821		0.59

		16		57732		57558		0.3

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		17003		13519		20.49

		24		19345		16585		14.27

		20		21535		19409		9.87

		16		24321		22579		7.16

		old.exe		c:\seqs\h26l\silent_qcif.yuv		1frames		15Hz		endframe:299				Silent

		QP		bps		PSNR		COD_MBTYPE_P

		28		15409		28.4		25851

		24		26810		31.05		29333

		20		45463		33.64		33331

		16		75165		36.43		38191

		new.exe		c:\seqs\h26l\silent_qcif.yuv		1frames		15Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		14950		28.4		21262

		24		26477		31.05		26008

		20		45277		33.64		31468

		16		75085		36.43		37389

		QP		bps		bps		%gain

		28		15409		14950		2.98

		24		26810		26477		1.24

		20		45463		45277		0.41

		16		75165		75085		0.11

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		25851		21262		17.75

		24		29333		26008		11.34

		20		33331		31468		5.59

		16		38191		37389		2.1

		old.exe		c:\seqs\h26l\paris_cif.yuv		1frames		15Hz		endframe:299				Paris

		QP		bps		PSNR		COD_MBTYPE_P

		28		80597		27.25		104854

		24		141948		30.29		117094

		20		246782		33.32		131912

		16		411199		36.4		150282

		new.exe		c:\seqs\h26l\paris_cif.yuv		1frames		15Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		78234		27.25		81217

		24		140083		30.29		98442

		20		245312		33.32		117205

		16		409880		36.4		137098

		QP		bps		bps		%gain

		28		80597		78234		2.93

		24		141948		140083		1.31

		20		246782		245312		0.6

		16		411199		409880		0.32

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		104854		81217		22.54

		24		117094		98442		15.93

		20		131912		117205		11.15

		16		150282		137098		8.77

		old.exe		c:\seqs\h26l\mobile_cif.yuv		1frames		30Hz		endframe:299				Mobile

		QP		bps		PSNR		COD_MBTYPE_P

		28		372404		25.45		401812

		24		675533		28.41		438164

		20		1310146		31.56		472156

		16		2352643		34.88		513302

		new.exe		c:\seqs\h26l\mobile_cif.yuv		1frames		30Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		368040		25.45		358168

		24		672463		28.41		407469

		20		1308519		31.56		455886

		16		2351842		34.88		505289

		QP		bps		bps		%gain

		28		372404		368040		1.17

		24		675533		672463		0.45

		20		1310146		1308519		0.12

		16		2352643		2351842		0.03

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		401812		358168		10.86

		24		438164		407469		7.01

		20		472156		455886		3.45

		16		513302		505289		1.56

		old.exe		c:\seqs\h26l\tempete_cif.yuv		1frames		30Hz		endframe:259				Tempete

		QP		bps		PSNR		COD_MBTYPE_P

		28		265236		27.05		287248

		24		490081		29.8		335362

		20		964528		32.7		382446

		16		1812393		35.79		434460

		new.exe		c:\seqs\h26l\tempete_cif.yuv		1frames		30Hz		endframe:259

		QP		bps		PSNR		COD_MBTYPE_P

		28		262297		27.05		261784

		24		487870		29.8		316200

		20		963473		32.7		373301

		16		1812141		35.79		432268

		QP		bps		bps		%gain

		28		265236		262297		1.11

		24		490081		487870		0.45

		20		964528		963473		0.11

		16		1812393		1812141		0.01

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		287248		261784		8.86

		24		335362		316200		5.71

		20		382446		373301		2.39

		16		434460		432268		0.5
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		Frame_memory:		1		Search_range:		12						Cont

		old.exe		c:\seqs\h26l\container_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		6119		28.2		14497

		24		10354		31.09		16421

		20		17802		33.95		18743

		16		34146		36.68		22477

		12		68175		39.52		28037

		8		133386		42.54		33719

		new.exe		c:\seqs\h26l\container_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		5605		28.2		9359

		24		9905		31.09		11926

		20		17459		33.95		15318

		16		33942		36.68		20446

		12		67981		39.52		26100

		8		133098		42.54		30846

		QP		bps		bps		%gain

		28		6119		5605		8.4

		24		10354		9905		4.34

		20		17802		17459		1.92

		16		34146		33942		0.59

		12		68175		67981		0.28

		8		133386		133098		0.22

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		14497		9359		35.44

		24		16421		11926		27.37

		20		18743		15318		18.27

		16		22477		20446		9.04

		12		28037		26100		6.91

		8		33719		30846		8.52

		old.exe		c:\seqs\h26l\foreman_qcif.yuv		1frames		10Hz		endframe:299				For

		QP		bps		PSNR		COD_MBTYPE_P

		28		23731		28.8		33315

		24		37080		31.55		36647

		20		59581		34.17		39537

		16		97592		36.89		43279

		12		163417		39.73		46191

		8		265049		42.74		48041

		new.exe		c:\seqs\h26l\foreman_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		23547		28.8		31467

		24		36970		31.55		35546

		20		59567		34.17		39401

		16		97622		36.89		43578

		12		163472		39.73		46738

		8		265057		42.74		48116

		QP		bps		bps		%gain

		28		23731		23547		0.78

		24		37080		36970		0.3

		20		59581		59567		0.02

		16		97592		97622		-0.03

		12		163417		163472		-0.03

		8		265049		265057		0

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		33315		31467		5.55

		24		36647		35546		3

		20		39537		39401		0.34

		16		43279		43578		-0.69

		12		46191		46738		-1.18

		8		48041		48116		-0.16

		old.exe		c:\seqs\h26l\news_qcif.yuv		1frames		10Hz		endframe:299				News

		QP		bps		PSNR		COD_MBTYPE_P

		28		13245		28.42		17003

		24		21923		31.4		19345

		20		36034		34.47		21535

		16		57732		37.56		24321

		12		92387		40.52		26589

		8		144965		43.47		29733

		new.exe		c:\seqs\h26l\news_qcif.yuv		1frames		10Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		12896		28.42		13519

		24		21647		31.4		16585

		20		35821		34.47		19409

		16		57558		37.56		22579

		12		92216		40.52		24884

		8		144759		43.47		27672

		QP		bps		bps		%gain

		28		13245		12896		2.63

		24		21923		21647		1.26

		20		36034		35821		0.59

		16		57732		57558		0.3

		12		92387		92216		0.18

		8		144965		144759		0.14

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		17003		13519		20.49

		24		19345		16585		14.27

		20		21535		19409		9.87

		16		24321		22579		7.16

		12		26589		24884		6.41

		8		29733		27672		6.93

		old.exe		c:\seqs\h26l\silent_qcif.yuv		1frames		15Hz		endframe:299				Silent

		QP		bps		PSNR		COD_MBTYPE_P

		28		15409		28.4		25851

		24		26810		31.05		29333

		20		45463		33.64		33331

		16		75165		36.43		38191

		12		122718		39.37		43253

		8		200075		42.57		51045

		new.exe		c:\seqs\h26l\silent_qcif.yuv		1frames		15Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		14950		28.4		21262

		24		26477		31.05		26008

		20		45277		33.64		31468

		16		75085		36.43		37389

		12		122622		39.37		42302

		8		199781		42.57		48105

		QP		bps		bps		%gain

		28		15409		14950		2.98

		24		26810		26477		1.24

		20		45463		45277		0.41

		16		75165		75085		0.11

		12		122718		122622		0.08

		8		200075		199781		0.15

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		25851		21262		17.75

		24		29333		26008		11.34

		20		33331		31468		5.59

		16		38191		37389		2.1

		12		43253		42302		2.2

		8		51045		48105		5.76

		old.exe		c:\seqs\h26l\paris_cif.yuv		1frames		15Hz		endframe:299				Paris

		QP		bps		PSNR		COD_MBTYPE_P

		28		80597		27.25		104854

		24		141948		30.29		117094

		20		246782		33.32		131912

		16		411199		36.4		150282

		12		666644		39.45		172908

		8		1127260		42.48		211826

		new.exe		c:\seqs\h26l\paris_cif.yuv		1frames		15Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		78234		27.25		81217

		24		140083		30.29		98442

		20		245312		33.32		117205

		16		409880		36.4		137098

		12		665292		39.45		159379

		8		1124519		42.48		184413

		QP		bps		bps		%gain

		28		80597		78234		2.93

		24		141948		140083		1.31

		20		246782		245312		0.6

		16		411199		409880		0.32

		12		666644		665292		0.2

		8		1127260		1124519		0.24

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		104854		81217		22.54

		24		117094		98442		15.93

		20		131912		117205		11.15

		16		150282		137098		8.77

		12		172908		159379		7.82

		8		211826		184413		12.94

		old.exe		c:\seqs\h26l\mobile_cif.yuv		1frames		30Hz		endframe:299				Mobile

		QP		bps		PSNR		COD_MBTYPE_P

		28		372404		25.45		401812

		24		675533		28.41		438164

		20		1310146		31.56		472156

		16		2352643		34.88		513302

		12		3938318		38.26		543524

		8		6227522		41.68		560720

		new.exe		c:\seqs\h26l\mobile_cif.yuv		1frames		30Hz		endframe:299

		QP		bps		PSNR		COD_MBTYPE_P

		28		368040		25.45		358168

		24		672463		28.41		407469

		20		1308519		31.56		455886

		16		2351842		34.88		505289

		12		3937161		38.26		531948

		8		6225784		41.68		543339

		QP		bps		bps		%gain

		28		372404		368040		1.17

		24		675533		672463		0.45

		20		1310146		1308519		0.12

		16		2352643		2351842		0.03

		12		3938318		3937161		0.03

		8		6227522		6225784		0.03

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		401812		358168		10.86

		24		438164		407469		7.01

		20		472156		455886		3.45

		16		513302		505289		1.56

		12		543524		531948		2.13

		8		560720		543339		3.1

		old.exe		c:\seqs\h26l\tempete_cif.yuv		1frames		30Hz		endframe:259				Tempete

		QP		bps		PSNR		COD_MBTYPE_P

		28		265236		27.05		287248

		24		490081		29.8		335362

		20		964528		32.7		382446

		16		1812393		35.79		434460

		12		3147627		38.98		477482

		8		5106554		42.2		507842

		new.exe		c:\seqs\h26l\tempete_cif.yuv		1frames		30Hz		endframe:259

		QP		bps		PSNR		COD_MBTYPE_P

		28		262297		27.05		261784

		24		487870		29.8		316200

		20		963473		32.7		373301

		16		1812141		35.79		432268

		12		3147047		38.98		472460

		8		5105094		42.2		495186

		QP		bps		bps		%gain

		28		265236		262297		1.11

		24		490081		487870		0.45

		20		964528		963473		0.11

		16		1812393		1812141		0.01

		12		3147627		3147047		0.02

		8		5106554		5105094		0.03

		QP		COD_MBTYPE_P		COD_MBTYPE_P		%gain

		28		287248		261784		8.86

		24		335362		316200		5.71

		20		382446		373301		2.39

		16		434460		432268		0.5

		12		477482		472460		1.05

		8		507842		495186		2.49





		28		10.86		8.86

		24		7.01		5.71

		20		3.45		2.39

		16		1.56		0.5



Paris CIF

Mobile CIF

Tempete CIF

MbType gains CIF sequences

22.54

15.93

11.15

8.77



		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0



Container QCIF

Paris CIF

News QCIF

Silent QCIF

Mobile CIF

Tempete CIF

Foreman QCIF

QP

Percent

Total bitrate gains

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0



Container QCIF

Paris CIF

News QCIF

Silent QCIF

Mobile CIF

Tempete CIF

Foreman QCIF

QP

Percent

MbType gains

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




