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1. Introduction

In this document and associated document VCEG-M08.xls, the objective coding performance of the H.26L test model TML 5.9 without B-pictures is compared to that of H.263+ with annexes F, I, J and T.  In addition, the coding performance of TML 5.2 is compared.  In Section 2, details of the coding experiments are described.   Section 3 contains a summary of experimental data.  The data are presented in VCEG-M08.xls.

2. Experimental Details

The TML 5.2 encoder from mid 2000, TML 5.9 encoder from March 2001 and the University of British Columbia’s (UBC) H.263+ version 0.2 encoder from July of 1999 were compared.  The comparison was performed in the context of the common conditions described in document VCEG-L38 except that the sequence Silent Voice was not analyzed.  See Table 1 for a list of source sequences and their attributes.

	Source Sequence
	Format
	Frame Rate
	No. Frames Coded

	Container
	QCIF
	10 fps
	100

	News
	QCIF
	10 fps
	100

	Foreman
	QCIF
	10 fps
	100

	Paris
	CIF
	15 fps
	150

	Mobile
	CIF
	30 fps
	300

	Tempete
	CIF
	30 fps
	260


                   Table 1.  Source Sequences And Their Attributes.

Parameters are presented to both the TML and UBC encoders via specially formatted input files.  Some of the more relevant parameters are presented in Tables 2 and 3 for the TML and UBC encoders respectively.  For completeness, example input files for TML 5.9 and UBC 0.2 are reproduced in their entirety in the Appendix.

	Quantization parameter for first picture
	{16,20,24,28}

	Quantization parameters for remaining pictures
	{16,20,24,28}

	Hadamard transform
	Used

	Max search range
	15

	Number of frames used for motion search
	5

	Error robustness
	Off

	Inter block search 16x16
	Enabled

	Inter block search 16x8
	Enabled

	Inter block search 8x16
	Enabled

	Inter block search 8x8
	Enabled

	Inter block search 8x4
	Enabled

	Inter block search 4x8
	Enabled

	Inter block search 4x4
	Enabled

	Slice mode
	Off


Table 2.  TML Encoder Input Parameters.

	Quantization parameter for first picture
	{5,8,13,21}

	Quantization parameters for remaining pictures
	{5,8,13,21}

	Max search range
	15

	R-D coding
	On

	R-D Quantization
	Off

	Intra macroblock refresh 
	Off

	Annexes F, I, J, and T
	On


Table 3.  UBC Encoder Input Parameters.

3. Results

This section contains a summary of the experimental data presented in VCEG-M08.xls.   Specifically, PSNR for Y, U, and V data averaged over all pictures and data for the first (intra) coded picture for TML 5.2, 5.9 and UBC 0.2 encoders are presented.   Throughout this Section, inter-frame results include data from the first (intra) frame.  The summary includes a calculation of the difference SNR (DSNR) between TML 5.9 and H.263+ as well as a bit rate savings estimate of TML 5.9 over H.263+ for each source sequence.

3.1 Difference SNR
The DSNR for TML 5.9 and H.263+ (annexes F, I, J and T) was computed for inter- and intra-frame luminance PSNR rate-distortion curves using avsnr3.  Two DSNR values are provided for each case.  One is the DSNR over the entire range of the curves.  The second is the DSNR for the so called “sweet spot” which is the region of the TML 5.9 rate-distortion curve starting at the point corresponding to quantization parameter 20 and ending at the point corresponding to quantization parameter 24.  A detailed description of the algorithm used to compute the DSNR may be found in VCEG-M33.  The DSNR results are presented in Table 4.

	
	Inter-Frame

Total DSNR (dB)
	Inter-Frame

Sweet-Spot DSNR (dB)
	Intra-Frame

Total DSNR (dB)

	Paris
	1.34
	1.44
	0.21

	Mobile
	4.12
	4.27
	0.25

	Tempete
	2.52
	2.65
	0.13

	News
	1.52
	1.65
	-0.03

	Foreman
	3.20
	3.46
	0.152

	Container
	1.84
	2.22
	0.03


Table 4.  TML 5.9 and H.263+ (Annexes F, I, J, and T) DSNR Values for Inter and Intra Frames.

3.2 Bit Rate Savings

The bit rate savings that TML 5.9 provides over H.263+ (annexes F, I, J, and T) are presented in Table 5 for inter- and intra-frame coding.  The values in the table were derived using a technique introduced to the author by Dr. Gary Sullivan.  To employ this technique, one chooses a luminance PSNR value of interest.  Next, the H.263+ bit rate values are scaled such that the H.263+ and the TML 5.9 rate-distortion curves intersect at the PSNR value of interest.  The bit rate savings that TML provides over H.263+ is  (1 – scaleFactor) * 100 percent where scaleFactor is the amount that the H.263+ bit rate values were scaled to achieve the intersection.  For example, if we wish the H.263+ and TML 5.9 rate-distortion curves for luminance to intersect at 32dB PSNR for Paris, then it is necessary multiply the H.263+ bit rate values by 0.82.  Therefore the bit rate savings that TML provides over H.263+ for Paris at a PSNR 32 dB is 18 percent.  In Table 5, bit rate savings for the inter-frame coding analysis are presented for three different PSNR values, 29 dB, 32 dB, and 34 dB, while only one value, 34 dB, was used for the intra-frame analysis.  The inter-frame bit rate savings data are shown graphically in Figure 1.

	
	Bit Rate Savings  @

Average PSNR 29dB
	Bit Rate Savings  @

Average PSNR 32dB
	Bit Rate Savings  @

Average PSNR 34dB
	Bit Savings  @

PSNR 34dB (Intra-Frame)

	Paris
	18%
	23%
	26%
	11%

	Mobile
	57%
	54%
	58%
	5%

	Tempete
	44%
	45%
	42%
	1%

	News
	11%
	21%
	27%
	10%

	Foreman
	37%
	45%
	48%
	26%

	Container
	23%
	34%
	38%
	13%

	Average
	31.6%
	37.0%
	39.8%
	11%


Table 5.  Bit Rate and Bit Savings of TML 5.9 over H.263+ (Annexes F, I, J, and T).
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Figure 1.  Inter-Frame Bit Rate Savings of TML 5.9 over H.263+ (Annexes F, I, J, and T).

3.3 Comments

While an average bit rate savings of 37 percent (@32dB) for TML 5.9 over H.263+ is impressive, the VCEG goal is to achieve a savings of 50 percent.  Technically the 50 percent bit rate savings goal was made with respect to H.263+ annexes D, F, I, J, and T. Annex D was not included in this analysis because TML 5.9 has a maximum search range of 16 samples (in this analysis the search range was limited to 15 samples).  Consequently, the H.263+ encoder was also limited to a 15 samples thereby obviating any advantage added by using annex D (motion vectors over picture boundaries is part of annex F and is therefore included in this analysis).   In addition, it is known that coding with respect to multiple reference pictures provides significant coding gains for a wide variety of sequences.  As TML 5.9 uses multiple reference pictures (5 were used in this analysis), it is possible that a large portion of the TML gain stems from the multiple reference picture feature.  Another point of interest and possible area for further improvement is the intra coding.  It is surprising (at least to the author) that the more sophisticated TML intra coding techniques provide such modest gains over H.263+.  Finally, it is important to keep in mind that B-pictures were not used in this analysis so the differences between TML 5.9 and H.263+ (and TML 5.2) are understated in this analysis. 

Appendix 

For completeness, example input parameter files for the TML and UBC encoders for the sequence container are reproduced in their entirety below. 

Example input file for TML 5.9.

100 .................. 1:  Number of frames to be coded

28 .................... 2:  Quantization parameter for first frame (intra) (0-31)

28 .................... 3:  Quantization parameter for remaining frames (0-31)

2  ..................... 4:  Number of frames to be skipped in input (e.g 2 will code every third frame)

1  ......................5:  Hadamard transform (0=not used, 1=used)

15 .....................6:  Max search range 

5  ......................7:  Number of previous frames used for inter motion search (1-5)

0  ......................8:  Postfilter, Not used in this version 

0  ......................9:  Image format (0=QCIF 1=CIF)

0  .....................10:  Extra intra macroblock updates (0=off, N: One GOB every N frames are intra coded) 

0  .....................11:  Write internal decoded image to file (0=OFF 1=ON)

1  .....................12:  Inter block search 16x16 (0=disable, 1=enable)

1  .....................13:  Inter block search 16x8  (0=disable, 1=enable)

1  .....................14:  Inter block search 8x16  (0=disable, 1=enable)

1  .....................15:  Inter block search 8x8   (0=disable, 1=enable)

1  .....................16:  Inter block search 8x4   (0=disable, 1=enable)

1  .....................17:  Inter block search 4x8   (0=disable, 1=enable)

1  .....................18:  Inter block search 4x4   (0=disable, 1=enable)

containerQCIF.yuv    ....19:  Input sequence, YUV 4:2:0

container.26l  …............20:  Output bitstream in Telenor H.26L format

0  .....................21:  NAL mode (0=TML bitstream, 1=Partition file)

0  .....................22:  Slice mode (0=off 1=fixed #mb in slice 2=fixed #bytes in slice 3=use callback)

100  .................23:  Slice argument (Arguments to modes 1 and 2 above)

0  .....................24:  Number of B frames inserted (0=not used)

10 ....................25:  Quantization parameter for B frames (0-31)

Example input file for UBC 0.2.  The text has been reformatted for brevity.

frame_start                         

0

image to start coding

frame_end                          


299

image to stop coding

use_wholefile                    


off

on: use all pictures  off: use seq_length pictures

seq_length                              

300

number of pictures in the sequence

seqfilename                             

./containerQCIF.yuv 
original sequence

outputfilename                          

off

filename for reconstructed frames

streamname                              

off

filename for bitstream

datafilename                            

off

filename for data file

diff_filename                           

off

filename for the difference images

writediff                               

off

write difference image to file diff_filename

source_format                           

2

n=1: SQCIF   n=2: QCIF   n=3: CIF 

ref_frame_rate                          

30.00000
reference frame rate

orig_frameskip                          

0

frames skipped in original w.r.t. reference frame rate

chosen_frameskip                        

2

frames to skip between each encoded frame

rate_control_method                     

0

rate control off

targetrate                              

64000

target bitrate in bits/s, default is variable bitrate

seek_dist                               

15

integer pel search window

p_picture_quant                         

21

inter quantization parameter

i_picture_quant                         

21

QP for INTRA frames

b_picture_quant                         

13

to set QP for true B pictures (annex O)

bquant                                  

6

BQUANT parameter for PB-frame coding

unrestricted_mv_mode                 

off

Annex D

syntax_arith_coding                     

off

Annex E

advanced_prediction_mode                
on

Annex F

pb_frames                               

off

Annex G

advanced_intra_coding                   

on

Annex I

deblocking_filter                       

on

Annex J

slice_structure                         

off

Annex K


improved_pb_frames                      

off

Annex M

reference_picture_selection             

off

Annex N

successive_b_frames                     

0

Annex O

reference_picture_resampling            
off

Annex P

reduced_resolution_update                       
off

Annex Q

independently_segmented_decoding        
off

Annex R

alternative_inter_vlc              

off

Annex S

modified_quantization           

on

Annex T

write_repeated                       

off

write repeated reconstructed frames to disk

tracefilename                         

off

write trace to tracefile trace.intra/trace

start_rate_control                                            0

start rate control after  specified  % of sequence

headerlength                          

0

headerlength on concatenated 4:1:1 YUV input file

use_gobsync                          

0

insert sync after each n GOB (slice): 0 = no syncs

intra_mb_refresh                   

0

intra macroblock refresh rate

force_intra                             

0

intra frame refresh rate

roaming_quantization           

off

Roaming quantization

gob_lost                                

off

Simulation variable for encoder error concealment

prob_loss_packet                  

0.10000

Simulation variable for encoder error concealment

rd_coding                              

on      

Rate-Distortion mode decision and motion estimation

rd_quant                                

off      

Trellis based Rate-Distortion quantization

enhancement_config_file      

off

draw_mv_field                      

off
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Paris

		

						TML 5.2								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						Paris		15		16		CIF		36.42		39.93		40.08		405682				37.03		40.03		40.2		159264

						Paris		15		20		CIF		33.31		37.89		38.02		246807				33.86		38.05		38.4		111382

						Paris		15		24		CIF		30.23		35.86		36.17		143821				30.71		36.17		36.5		77566

						Paris		15		28		CIF		27.21		34.46		34.78		83738				27.69		34.81		35.18		49643

						H.263								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						Paris		15		5		CIF		35.74		39.42		39.71		501260				39.14		41.78		42.09		220312

						Paris		15		8		CIF		32.99		37.83		38.17		301150				36.56		40.46		40.81		167840

						Paris		15		13		CIF		29.9		36		36.55		162470				32.98		38.59		38.84		113896

						Paris		15		21		CIF		27.2		34.53		35.3		86430				30		37.05		37.53		77584

						TML 5.9								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						Paris		15		16		CIF		36.43		39.81		39.97		402780				36.95		39.93		40.1		159264

						Paris		15		20		CIF		33.35		37.89		38.16		241930				33.83		38.05		38.36		111382

						Paris		15		24		CIF		30.3		36.17		36.46		139280				30.75		36.21		36.55		77566

						Paris		15		28		CIF		27.29		34.97		35.3		79650				27.64		34.88		35.29		49643

		H263v5.9		DSNR (v3)				Luma (dB)				5.2v5.9		DSNR (v3)				Luma (dB)

						total		1.34								total		0.207

						sweetspot		1.44								sweetspot		0.2





Paris

		



TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR Y (dB)

Paris CIF 15 fps
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TML 5.2

H.263

TML 5.9

Bits

PSNR Y (db)

Paris CIF Intra-Frame



Tempete

		405682		501260		402780

		246807		301150		241930

		143821		162470		139280

		83738		86430		79650



TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR U (dB)

Paris CIF 15 fps

39.93

39.42

39.81

37.89

37.83

37.89

35.86

36

36.17

34.46

34.53

34.97



News

		405682		501260		402780

		246807		301150		241930

		143821		162470		139280

		83738		86430		79650



TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR V (dB)

Paris CIF 15 fps

40.08

39.71

39.97

38.02

38.17

38.16

36.17

36.55

36.46

34.78

35.3

35.3



Foreman

		

						TML 5.2								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						mobile		30		16		CIF		35		37		36.9		2042660				35.8		37.8		37.7		260485

						mobile		30		20		CIF		31.7		35		34.8		1147080				32.36		35.94		35.75		184704

						mobile		30		24		CIF		28.66		32.9		32.7		632073				28.92		34.2		33.8		129757

						mobile		30		28		CIF		25.67		31.34		31.06		402935				25.72		33.13		32.6		79900

						H.263								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						mobile		30		5		CIF		33.98		35.78		35.63		3470930				38.2		39.86		39.79		341448

						mobile		30		7		CIF		31.54		34.95		34.76		2437570				36.21		39.06		39.03		286752

						mobile		30		10		CIF		29.2		32.61		32.33		1574250				33.46		36.71		36.63		220504

						mobile		30		15		CIF		26.44		31.61		31.25		924250				30.71		35.85		35.71		170072

						mobile		30		22		CIF		24.16		30.52		30.07		538410				28.04		34.62		34.28		125760

						TML 5.9								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						mobile		30		16		CIF		35.01		36.98		36.87		2037700				35.72		37.73		37.67		260485

						mobile		30		20		CIF		31.75		34.96		34.8		1138560				32.22		35.94		35.73		184704

						mobile		30		24		CIF		28.74		33.1		32.89		611520				28.74		34.16		33.75		129757

						mobile		30		28		CIF		25.9		31.94		31.63		364900				25.52		33.16		32.63		79900

				H263v5.9		DSNR (v3)				Luma (dB)				5.2v5.9		DSNR (v3)				Luma (dB)

								total		4.12								total		0.247

								sweetspot		4.27								sweetspot		0.142
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TML 5.9

Rate (bits per second)

PSNR Y (dB)

Mobile CIF @ 30fps



Container

		



TML 5.2

H.263

TML 5.9

Bits

PSNR Y (dB)

Mobile CIF  Intra-Frame
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TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR U (dB)

Mobile CIF @ 30fps

0

0

0

0

0
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		0		0		0

		0		0		0

		0		0		0
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TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR V  (dB)

Mobile CIF @ 30fps

0

0

0
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0
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0
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						TML 5.2								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						tempete		30		16		CIF		35.96		38.35		39.97		1617029				36.34		38.48		40.26		186322

						tempete		30		20		CIF		32.9		36.55		38.39		872113				33.08		36.66		38.93		123941

						tempete		30		24		CIF		30.04		34.91		36.82		459352				29.91		35.11		37.55		80711

						tempete		30		28		CIF		27.16		33.73		35.7		265697				26.98		34.21		36.68		47940

						H.263								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						tempete		30		5		CIF		34.77		37.43		39.1		2184930				38.47		40.5		41.89		236920

						tempete		30		8		CIF		31.85		35.92		37.8		1241700				35.91		39.15		40.75		177544

						tempete		30		13		CIF		28.8		34.43		36.49		608280				32.31		37.2		39.29		117104

						tempete		30		21		CIF		26.19		33.17		35.38		284820				29.41		36.13		38.24		76992

						TML 5.9								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						tempete		30		16		CIF		35.93		38.2		39.9		1618140				36.12		38.35		40.28		182322

						tempete		30		20		CIF		32.88		36.62		38.53		863240				32.88		36.67		39.07		123941

						tempete		30		24		CIF		30.08		35.11		37.12		447030				29.72		35.22		37.66		80711

						tempete		30		28		CIF		27.38		34.14		36.2		252550				26.81		34.29		36.81		47940

				H263v5.9		DSNR (v3)				Luma (dB)				5.2v5.9		DSNR (v3)				Luma (dB)

								total		2.52								total		0.126

								sweetspot		2.65								sweetspot		0.079
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0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0



TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR V (dB)

Tempete CIF @ 30fps

0

0

0

0

0

0

0

0

0

0

0

0



		

						TML5.2								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						news		10		16		QCIF		37.56		40.78		41.31		58040				37.93		40.61		41.4		32237

						news		10		20		QCIF		34.51		38.94		39.51		36437				34.88		38.85		39.7		23045

						news		10		24		QCIF		31.55		37.03		37.55		22182				31.71		36.79		37.5		16020

						news		10		28		QCIF		28.46		35.54		36.74		13544				28.64		35.28		36.37		10364

						H.263								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						news		10		5		QCIF		36.74		40.19		40.95		75420				39.95		42.38		43.21		45824

						news		10		8		QCIF		34.1		38.77		39.69		46010				37.44		40.97		41.92		34872

						news		10		13		QCIF		31.08		37.26		38.18		25840				33.93		39.07		39.08		23512

						news		10		21		QCIF		28.42		36.1		37.07		14750				30.95		37.84		38.74		15816

						TML5.9								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						news		10		16		QCIF		37.59		40.84		41.32		58383				37.82		40.61		41.33		32237

						news		10		20		QCIF		34.52		39.17		39.9		36073				34.75		38.9		39.82		23045

						news		10		24		QCIF		31.41		37.37		37.81		22153				31.53		36.83		37.56		16020

						news		10		28		QCIF		28.43		35.89		37.06		13417				28.5		35.39		36.64		10364

				H263v5.9		DSNR (v3)				Luma (dB)				5.2v5.9		DSNR (v3)				Luma (dB)

								total		1.52								total		-0.032

								sweetspot		1.65								sweetspot		-0.021





		



TML5.2

H.263

TML5.9

Rate (bits per second)

PSNR Y (dB)

News QCIF @ 10fps



		



TML5.2

H.263

TML5.9

Rate (bits per second)

PSNR Y (dB)

News QCIF Intra-Frame



		0		0		0

		0		0		0

		0		0		0

		0		0		0



TML5.2

H.263

TML5.9

Rate (bits per second)

PSNR U (dB)

News QCIF @ 10fps

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0



TML5.2

H.263

TML5.9

Rate (bits per second)

PSNR V (dB)

News QCIF @ 10fps

0

0

0

0

0

0

0

0

0

0

0

0



		

						TML 5.2								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						foreman		10		16		QCIF		37.03		41.21		42.2		93208				37.74		41.7		43.21		23863

						foreman		10		20		QCIF		34.22		39.82		40.57		57807				34.81		40.14		41.59		15806

						foreman		10		24		QCIF		31.46		38.44		38.85		36316				31.89		39.12		40.12		10079

						foreman		10		28		QCIF		28.59		37.49		37.78		23563				29.1		38.02		39		6568

						H.263								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						foreman		10		5		QCIF		35.99		40.47		41.08		152450				39.63		43.42		44.73		40904

						foreman		10		8		QCIF		33.39		39.25		39.62		92690				37.4		42.15		43.42		30208

						foreman		10		13		QCIF		30.55		38		38.04		52300				34.21		40.76		41.57		19656

						foreman		10		21		QCIF		28.03		37		36.94		30270				31.43		39.94		40.7		12992

						TML 5.9								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						foreman		10		16		QCIF		37.01		41.19		42.18		92260				37.54		41.66		43.33		23863

						foreman		10		20		QCIF		34.26		39.85		40.6		56830				34.72		40.21		41.67		15806

						foreman		10		24		QCIF		31.59		38.56		39.02		36280				31.87		39.2		40.23		10079

						foreman		10		28		QCIF		28.87		37.6		37.99		23270				29.13		38.11		38.94		6568

				H263v5.9		DSNR (v3)				Luma (dB)				5.2v5.9		DSNR (v3)				Luma (dB)

								total		3.2								total		0.152

								sweetspot		3.46								sweetspot		0.131





		



TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR Y (dB)

Foreman QCIF @ 10fps



		



TML 5.2

H.263

TML 5.9

Bits

PSNR Y (dB)

Foreman QCIF  Intra-Frame



		0		0		0

		0		0		0

		0		0		0

		0		0		0



TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR U (dB)

Foreman QCIF @ 10fps

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0



TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR V (dB)

Foreman QCIF @ 10fps

0

0

0

0

0

0

0

0

0

0

0

0



		

						TML 5.2								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						container		10		16		QCIF		36.74		41.82		41.67		32496				37.48		41.64		41.51		28481

						container		10		20		QCIF		33.97		40.06		39.99		17455				34.69		39.93		40.12		19685

						container		10		24		QCIF		31.17		38.1		38.04		10524				31.54		38.36		38.11		13303

						container		10		28		QCIF		28.24		37.11		36.85		6470				28.66		37.42		36.84		8269

						H.263								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						container		10		5		QCIF		36.29		41.42		41.25		49620				39.6		43.3		43.3		41776

						container		10		8		QCIF		33.88		40.29		39.82		27930				37.27		41.97		41.9		31160

						container		10		13		QCIF		31.02		39.18		38.3		14640				33.98		40.61		39.93		20744

						container		10		21		QCIF		28.4		38.27		37.33		7990				31.13		39.36		38.65		14344

						TML 5.9								AVG										INTRA

						Sequence		frame rate		QP		format		SNR Y		SNR U		SNR V		Rate				SNR Y		SNR U		SNR V		Bits

						container		10		16		QCIF		36.69		41.74		41.57		32310				37.39		41.64		41.45		28481

						container		10		20		QCIF		33.98		40.18		39.98		17480				34.62		39.88		40.08		19685

						container		10		24		QCIF		31.13		38.5		38.17		10450				31.57		38.46		38.1		13303

						container		10		28		QCIF		28.24		37.65		37.21		6220				28.62		37.66		36.9		8269

				H263v5.9		DSNR (v3)				Luma (dB)				5.2v5.9		DSNR (v3)				Luma (dB)

								total		1.84								total		0.0312

								sweetspot		2.22								sweetspot		-0.011





		



TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR Y (dB)

Container QCIF @ 10fps



		



TML 5.2

H.263

TML 5.9

Bits

PSNR Y (dB)

Container QCIF  Intra-Frame



		



TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR U (dB)

Container QCIF @ 10fps



		



TML 5.2

H.263

TML 5.9

Rate (bits per second)

PSNR V (dB)

Container QCIF @ 10fps




