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Abstract

The document presents the computer simulation results for core experiments A (frame coding), B (field coding) and E (picture level adaptive coding) defined in [1] for interlace video coding.  Simulations were carried out for various interlace video sequences, including the six common sequences for interlace testing [1]. The advantage of adaptive coding over frame or field coding is obvious. It is recommended that adaptive coding be adopted in JVT.

1. Introduction
Interlace video sequence consists of two fields, scanned at different time instants. Nature of interlace video sequence and its possible impact on H.26L (JVT) have been discussed in [3-7]. Various coding tools for interlace sequences and their performances were presented in [8-9]. Ad Hoc Group (AHG) on interlace coding was established in the first JVT meeting, Pattaya, in 12/2001. One of major goals for the AHG on interlace coding is to conduct the core experiments in evaluating these interlace coding tools. 

This document presents the computer simulation results for core experiments A, B and E defined in [1]. Core experiment A is frame-based coding, B is field-based coding, and E is picture level adaptive frame/field coding.  In frame or field coding, an interlaced video sequence is always coded with either frame or field structure irrespective of the content. In picture level adaptive frame/field coding, however, an input frame can be coded as one frame picture or two field pictures, depending upon the content. 

Simulations were carried out for various interlace video sequences, including the six common test sequences [1]. The simulation results demonstrate that either frame or field coding may lead to coding inefficiency because some video sequences, or segments of a sequence, may favor frame coding while other sequences, or other segments of a sequence, may favor field coding. On the other hand, adaptive coding makes a decision regarding frame or field coding based on the content. It is shown that adaptive coding guarantees a performance over frame and field coding.

2. Core Experiments (A, B and E)

Core experiments A, B and E are respectively frame, field and picture level adaptive frame/field coding. The picture structures proposed for the three core experiments are as follows 

· A) Frame Coding 

· I P P P P … 

· I B B P B B P …, 

· B) Field Coding 

· (IP) (PP) (PP) (PP) (PP)…,

· (IP) (BB) (BB) (PP) (BB) (BB) (PP)…,

· E) Adaptive Frame/Field Coding

· I(or IP) P(or PP) P(or PP) P(or PP) …,

· I(or IP) B(or BB) B(or BB) P(or PP) B(or BB) B(or BB) P(or PP) …,

Note that picture types in bracket are for field coding. If field coded, a I frame is coded as one I field picture and one P field picture, a P frame as two P field pictures and a B frame as two B field pictures. It should be pointed that in general, 

1. A I frame can be coded as one I frame, or two I fields, or one I field and one P field, 

2. A P frame can be coded as one P frame, or two P fields, or one P field and one B field, and 

3. A B frame can be coded as one B frame, or two B fields.

However, in this contribution, the picture structures used in simulations follow the core experiments [1].

3. Coding Methods

The interlace coding tools presented in [8] have been integrated into the current TML9.0 [2]. The new rules, as compared to the reference TML9.0, for frame, field and adaptive coding are described as follows.

3.1 Frame Coding

In frame coding, all the frames of a sequence are encoded as frame picture. Hence, there are no major changes to the current TML9.0 [2]. The only necessary modification is 

1. Frame coding mode is indicated in the sequence header.

3.2 Field Coding

In field coding, a frame is encoded as two field pictures. The rules for field coding are as follows.

1. The sequence header indicates the field-coding mode.

2. Two field of a frame are coded sequentially.

3. The reference fields can be any coded I or P field.

4. The code numbers assigned for field-based references stored in reference frame (field) buffer are slightly different from for frame-based references. Specifically, the code numbers of 0, 1, 2, 3, …, are grouped into pairs of (0,1), (2,3), (4,5), …. These code number pairs are assigned to the pairs of adjacent reference fields according to their distances to the current field (the field to be coded). Note that a pair of the adjacent fields is not necessarily from the same frame. For each pair of reference fields, the field of the same parity as the current field is given the smaller number of the code number pair assigned for the pair of reference fields, as shown in Fig. 1.

5. The skipped MB (copy mode) is reconstructed by copying the co-located MB in the most recently coded (past) I or P field of the same field parity.
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Fig. 1. Reference frame numbers.

3.3. Picture Level Adaptive Frame/Field Coding 

In picture level adaptive frame/field coding, a frame can be encoded as one frame picture or two field pictures. The rules for picture level adaptive coding include

1. Picture header indicates whether the current frame is coded as one frame or two fields.

2. For field coding, two fields of a frame are coded sequentially.

3. For field coding, the reference fields can be any coded I field or P field. 

4. The code numbers are assigned to the reference fields stored in reference frame (field) buffer following the same rule as field coding (see Fig. 1). 

5. If in field coding, the skipped MB is reconstructed by copying the co-located MB in the most recently coded (past) I or P field of the same field parity.

The criterion for selecting either frame or field coding per frame is RD-based. The cost function is defined as 
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3.4 Direct Mode

Direct mode in field and adaptive coding requires some additional rules. Direct mode in field picture uses bi-directional prediction similar to direct mode in frame picture. Two MVs (forward and backward) of direct mode MBs are derived from forward MVs of its collocated MB in the future reference of I or P. Specifically, calculation of MVs in direct mode follows one of the four following cases:

Case 1: collocated MB uses frame MV and current MB uses frame MV

This mode is the same direct mode in frame picture and uses the same rule as provided in TML9.0  [2].

Case 2: collocated MB uses field MV and current MB uses field MV

Two MVs of direct mode MB in B field are calculated from the forward MV of the collocated MB in the future reference field of the same parity. For the 1st field, the forward MV of the collocated MB will always point to one of the previously coded I or P fields, as shown in Fig. 2. The forward reference field for the direct mode MB will be the same as pointed by the forward MV of the collocated MB. The backward reference field is the 1st field of the future reference frame. The forward and backward MVs 
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 for the direct mode MB are calculated as follows,
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where the subscript, 
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, is the field index (1 for the 1st field and 2 for the 2nd field), and 
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 is the forward MV of the collocated MB in field 
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 of the future reference frame. 
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 is the temporal distance between the current B field and the reference field pointed by the forward MV of the collocated MB in field interval, 
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) and the reference field pointed by the forward MV of the collocated MB in field interval. 
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Fig. 2. Both the MB in current B and its collocated MB in the future reference of I or P are in field mode, and the forward MV of the collocated MB in the 1st field of the future reference frame always points to one of the previously coded I or P fields.

For the 2nd field, the forward MV of the collocated MB may point to one of the previously coded I or P fields. Calculation of the forward and backward MVs therefore follows the same equation (2) above. However, it is also possible that the forward MV of the collocated MB in the 2nd field of the future reference frame points to the 1st field of the same frame, as shown in Fig. 3. In this case, the two MVs 
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[image: image13.wmf]2

,

2

2

,

2

,

2

,

2

2

,

/

)

(

/

D

D

B

B

D

B

F

TR

MV

TR

TR

MV

TR

MV

TR

MV

×

+

-

=

×

-

=

                                                  (3)

Note that both MVs 
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 are now backward MVs, pointing to the 1st field and the 2nd field of the future reference frame respectively.


[image: image15.wmf]P (field 1)

P (field 2)

B (field 2)

B (field 1)

Ref.  (field 2)

Ref.  (field 1)

TR

D,2

TR

B

MV

2

Time

MV

F,2

MV

B,2

......


Fig. 3. Both the MB in current B and its collocated MB in the future reference of I or P are in field mode, and the forward MV of the collocated MB in the 2nd field of the future reference frame points to the 1st field of the same frame.

Case 3: collocated MB uses frame MV and current MB uses field MV

Two MVs of direct mode MB are calculated from the forward MV of the collocated MB in the future reference frame using equation (2). Since the collocated MB is frame coded, 
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 in (2) is derived by dividing the corresponding frame MV by 2 in vertical direction. Forward reference field of direct mode MB is the same parity field in the reference frame used by its collocated MB. Backward reference field is the same parity field of the future anchor frame.

Case 4: collocated MB uses field MV and current MB uses frame MV

The current MB is in frame coding while the collocated MB is in field coding. The two fields of the collocated MB may be coded in different modes. Since the 1st field of the future reference frame is temporally close to the current B frame, the field MV and the reference field of the collocated MB in the 1st future reference field provide certain basis for MVs and reference frame of the current direct mode MB. Two frame-based MVs 
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where 
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 is determined by doubling the field MV of the collocated MB in the 1st field of the future reference frame in vertical direction, 
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 is the temporal distance between the reference frame of one of whose fields pointed by the forward MV of the collocated MB in the 1st field of the future reference frame and the current B frame in field interval, and 
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 is the temporal distance between the 1st field of the future reference frame and the reference field pointed by the forward MV of the collocated MB in the 1st future reference field. For example, in Fig. 4, 
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 field intervals. Forward reference frame of the direct mode MB is the frame of one of whose fields is pointed by the forward field MV of the collocated MB in the 1st field of the future reference frame. 
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Fig. 4. B picture is in frame structure while its future reference picture is in field.

4. Computer Simulations

Simulations were carried out for nine interlace video sequences, as shown in Table 1. The first six in Table 1 are the common sequences for interlace testing [1], and the last one (Football_Tempete) is a concatenated sequence of Football and Tempete. Football is a high motion sequence while Tempete is of slow motion. Frame, field and adaptive coding were performed for each of those sequences separately. A set of four quantization parameters (QP) was tested per coding method per sequence, where QP for I and P are 16, 20, 24, and 28, and QP for B is equal to QP for I and P plus 2. Other coding parameters are listed in Table 2.

Table 1. Common Sequences for Interlace Testing

	
	Format (4:2:0)
	Length
	Frames/second

	Canoa
	720x576
	220
	25

	F1car
	720x576
	220
	25

	Rugby
	720x576
	220
	25

	Bus
	720x480
	150
	30

	Football
	720x480
	260
	30

	Tempete
	720x480
	260
	30

	Coastguard
	720x480
	260
	30

	Mobile
	720x480
	260
	30

	Football_Tempete
	720x480
	520
	30


Table 2. Test conditions

	Entropy C.
	MC
	Hadamard
	Ref. Frames
	Search Res.
	RD Opt.
	Search R.

	UVLC
	1/4 pel
	Yes
	2
	2
	yes
	16


4.1 Performance Comparison for I and P   

Fig. 5-13 show the PSNR with respect to bit rate for the eight test sequences for the picture structure of I and P only. The curves with diamond marks are for frame coding, the curves with square marks for field coding, and the curves with triangle marks for picture level adaptive coding.

Three of nine test sequences (Tempete, Mobile and Coastguard) demonstrate better results with frame-based coding and five sequences (Bus, Rugby, Football, F1car, and Canoa) with field-based coding. The difference in PSNR can be up to more than 2.5 dB (Rugby). This suggests that either frame or field coding is not a good solution for interlace video material because frame coding performs better for some sequences while field coding better for others. Picture level adaptive coding (curve with triangle marks) is seen to be close to, or slightly better than, frame coding for Tempete, Mobile and Coastguard and close to, slightly better than, field coding for Bus, Rugby, Football, F1car, and Canoa. One the other hand, the first half of the concatenated sequence Football_Tempete favors field coding and the second half favors frame coding.  Adaptive coding gives a much better performance than both frame and field coding. Table 3 summarizes the simulation results for the nine test sequences.

Table 3. The result summary for I and P

	Tempete
	Adaptive = frame > field (by up to 2.0 dB)

	Mobile
	Adaptive = frame > field (by up to 0.7 dB)

	Coastguard
	Adaptive = frame > field (by up to 0.5 dB)

	Football
	Adaptive = field > frame (by up to 2.2 dB)

	Bus
	Adaptive = field > frame (by up to 2.0 dB)

	Rugby
	Adaptive = field > frame (by up to 2.5 dB)

	F1car
	Adaptive = field > frame (by up to 2.1 dB)

	Canoa
	Adaptive = field > frame (by up to 1.5 dB)

	Football_Tempete
	Adaptive > field (by 1.0 dB) & > frame (by up to 1.2 dB)


Fig. 14 shows % of field-coded frames for picture level adaptive coding.  Picture level adaptive coding selects frame or field coding per frame based upon the content. As seen, the majority of frames of Tempete, Mobile and Coastguard are frame-coded. The performance of adaptive coding for Tempete, Mobile and Coastguard is therefore close to frame coding.  On the other hand, for Bus, Rugby, Football, F1car, and Canoa, adaptive coding codes most of their frames as fields. Hence, adaptive coding performs close to field coding for Bus, Rugby, Football, F1car, and Canoa. For the concatenated sequence Football_Tempete, about 50% of frames are frame coded and another 50% field coding. The performance of adaptive coding is seen to be much better than both frame and field coding. It is again shown that picture level adaptive coding is a better solution for interlace video materials than frame and field coding for I and P pictures. 

3.3 Performance Comparison for I, P and B

Fig. 15-23 show the PSNR with respect to bit rate for the eight test sequences with picture structure of I, P and B. The curves with diamond marks are for frame coding, the curves with square marks for field coding, and the curves with triangle marks for picture level adaptive coding.

Similar to the tests with I and P only, frame coding performs better for sequences Tempete, Mobile and Coastguard while field coding for sequences Bus, Rugby, Football, F1car, and Canoa. The difference in PSNR can be up to more than 2.5 dB (Rugby). This again suggests that either frame or field coding is not a good solution for interlace video material. The picture level adaptation of frame/field coding (curve with triangle marks) performs close to, or slightly better than, frame coding for Tempete, Mobile and Coastguard  and closed to, or slightly better than, field coding for Bus, Rugby, Football, F1car, and Canoa.  For the concatenated sequence Football_Tempete, adaptive coding performs much better than both frame and field coding. It is further approved that it is necessary to adapt frame and field coding based upon the content. The results are summarized in table 4.

Table 4. The result summary for I, P and B

	Tempete
	Adaptive = frame > field (by up to 2.0 dB)

	Mobile
	Adaptive = frame > field (by up to 1.0 dB)

	Coastguard
	Adaptive = frame > field (by up to 0.8 dB)

	Football
	Adaptive = field > frame (by up to 2.2 dB)

	Bus
	Adaptive = field > frame (by up to 2.0 dB)

	Rugby
	Adaptive = field > frame (by up to 2.5 dB)

	F1car
	Adaptive = field > frame (by up to 1.8 dB)

	Canoa
	Adaptive = field > frame (by up to 1.5 dB)

	Football_Tempete
	Adaptive > field (by 1.0 db) > frame (by 1.2 dB)


Fig. 24 shows % of field-coded frames for picture level adaptive coding. Most frames of Tempete, Mobile and Coastguard are frame-coded. Hence, the performance of picture level adaptive coding for Tempete, Mobile and Coastguard is close to the frame-based coding. For Bus, Rugby, Football, F1car, and Canoa, the majority of frames are field-coded. Hence, picture level adaptive coding for theses sequences therefore performs close to the field-based coding. For sequence Football_Temepte, adaptive coding is able to select field coding for most frames in the first half of the sequence and frame coding in the second half. It performance is therefore better than both frame and field coding. It is shown that picture level adaptive coding is a much better solution for interlace video materials than frame and field coding for picture structures with I, P and B pictures.

4. Conclusions

The interlace coding tools presented in VCEG-O37 are integrated in the current TML9.0. Computer simulations were carried out for various video sequences for interlace testing. Test conditions and picture structures of simulations follow the same as defined in core experiments A, B and E [1]. The simulation results demonstrated that 

1. Frame coding performs better than field coding for Tempete, Mobile and Coastguard. The difference in PSNR can be up to 2.0 dB.

2. Field coding performs better than frame coding for Bus, Rugby, Football, F1car, and Canoa. The difference in PSNR can be up to 2.5 dB. 

3. Picture level adaptive coding is able to select frame or field coding per frame based upon the content. Hence, it guarantees a performance over frame and field coding. It performs close to, or slightly better than, frame coding for Tempete, Mobile and Coastguard and close to, or slightly better than, field coding for Bus, Rugby, Football, F1car, and Canoa.
4. Sequence Football_Tempete is a concatenated sequence of Football and Tempete. The first half of the sequence (Football) of high motions favors field coding, and the second half (Tempete) of slow motions and favors frame coding. Adaptive coding is able to code most frames in the first half of the sequence as fields, and in the second half as frames. Its performance is much better than both frame (1.0 dB) and field (1.2 dB) coding. 


The advantage of adaptive coding over frame or field coding is obvious. It is recommended that adaptive coding be adopted in JVT.
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Fig. 5. PSNR vs bit rate curve for sequence Tempete.
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Fig. 6. PSNR vs bit rate curve for sequence Mobile.
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Fig. 7. PSNR vs bit rate curve for sequence Coastguard.
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Fig. 8. PSNR vs bit rate curve for sequence Football.
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Fig. 9. PSNR vs bit rate curve for sequence Bus.
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Fig. 10. PSNR vs bit rate curve for sequence Rugby.
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Fig. 11. PSNR vs bit rate curve for sequence F1car.
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Fig. 12. PSNR vs bit rate curve for sequence Canoa.
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Fig. 13. PSNR vs bit rate curve for sequence F & T.


[image: image34.wmf]IP

0

10

20

30

40

50

60

70

80

90

100

14

19

24

29

QP

Percentage of field frame

Bus

Canoa

F1car

Football

Mobile

Rugby

Tempete

Coastguard

Football_Tempete


Fig. 14. % of field coded picture as a function of QP values.
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Fig. 15. PSNR vs bit rate curve for sequence Tempete.
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Fig. 16. PSNR vs bit rate curve for sequence Mobile.
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Fig. 17. PSNR vs bit rate curve for sequence Coastguard.
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Fig. 18. PSNR vs bit rate curve for sequence Football.
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Fig. 19. PSNR vs bit rate curve for sequence Bus.
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Fig. 20. PSNR vs bit rate curve for sequence Rugby.
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Fig. 21. PSNR vs bit rate curve for sequence F1car.
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Fig. 22. PSNR vs bit rate curve for sequence Canoa.
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Fig. 23. PSNR vs bit rate curve for sequence Football_Tempete.
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Fig. 24. % of field coded picture as a function of QP values.

JVT Patent Disclosure Form

	International Telecommunication Union
Telecommunication Standardization Sector
	International Organization for Standardization
	International Electrotechnical Commission  

	[image: image45.wmf]
	[image: image46.png]1S0
NS




	[image: image47.png]





Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:


JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA


Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

	Submitting Organization or Person:

	Organization name
	Motorola Inc.


	

	Mailing address
	6450 Sequence Drive

San Diego, CA 92121
	

	Country
	U.S.A.
	

	Contact person
	Limin Wang
	

	Telephone
	858-404-3893
	

	Fax
	858-404-2501
	

	Email
	liwang@gi.com
	

	Place and date of submission
	San Diego, CA., USA, 11/27/2001
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Adaptive frame/field coding for JVT video coding
	

	Contribution number
	JVT-B071
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)

	
	

	[image: image48.wmf]
	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,  

	Without having conducted a search or investigation, the submitter/author(s) individually believe(s) they or General Instrument Corporation (Patent Holder) may have granted, pending or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,



	[image: image49.wmf]
	2.1 The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.

	
	

	
[image: image50.wmf] 


	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.

	
	

	[image: image51.wmf]
	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.

	
	

	[image: image52.wmf]
	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	Comment to Section 2.2. To support the proposed royalty free JVT Baseline Profile, and in addition to the statement of 2.2 above, Patent Holder is also willing to grant a royalty free license to patents essential to JVT Baseline Profile decoder applications on the condition that any and all other patent holders do the same.
	

	(please provide attachments if more space is needed)




(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)

	
	

	[image: image53.wmf]
	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.



	[image: image54.wmf]
	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:
















Motorola, Inc., Broadband Communications Sector

1
6420 Sequence Dr., San Diego, CA 92121  


_1073116136.xls
Chart1

		9277.0527272727		6758.8918181818		6758.8918181818

		5646.6054545454		3768.6272727273		3768.6272727273

		2992.7727272727		1880.9672727273		1880.9672727273

		1141.8890909091		770.6690909091		770.6672727273



Frame

Field

Adaptive

Bitrate (kb/sec)

PSNR (dB)

F1car (IP)

35.44168

35.71375

35.71375

32.71442

32.94621

32.94621

29.9773

30.15061

30.15061

27.15553

27.39495

27.39495



Sheet1

		

		JVT Meeting result. Pic level

		F1car full res				220 frames		25 frames/sec

		IP Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		10204758		9277.0527272727		35.44168

		20		6211266		5646.6054545454		32.71442

		24		3292050		2992.7727272727		29.9773

		28		1256078		1141.8890909091		27.15553

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		7434781		6758.8918181818		35.71375

		20		4145490		3768.6272727273		32.94621

		24		2069064		1880.9672727273		30.15061

		28		847736		770.6690909091		27.39495

		IP Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		7434781		6758.8918181818		35.71375

		20		4145490		3768.6272727273		32.94621

		24		2069064		1880.9672727273		30.15061

		28		847734		770.6672727273		27.39495

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		8577868		7798.0618181818		34.30118

		20		4913760		4467.0545454545		31.5174

		24		2349961		2136.3281818182		28.75693

		28		872004		792.7309090909		26.21448

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		6573263		5975.6936363636		34.50267

		20		3562754		3238.8672727273		31.77125

		24		1610269		1463.8809090909		29.05187

		28		612971		557.2463636364		26.54442

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		6573285		5975.7136363636		34.59042

		20		3562764		3238.8763636364		31.84781

		24		1611012		1464.5563636364		29.11775

		28		612945		557.2227272727		26.59851





Sheet1

		



Frame

Field

Adaptive

Bitrate (kb/sec)

PSNR (dB)

F1car (IP)



Sheet2

		



Frame

Field

Adaptive

Bitrate (kb/sec)

PSNR (dB)

F1car (IPB)



Sheet3

		





		






_1073215469.unknown

_1073219002.unknown

_1073223928.unknown

_1073290598.xls
Chart1

		16		16		16		16		16		16		16		16		16

		20		20		20		20		20		20		20		20		20

		24		24		24		24		24		24		24		24		24

		28		28		28		28		28		28		28		28		28



Bus

Canoa

F1car

Football

Mobile

Rugby

Tempete

Coastguard

Football_Tempete

QP

Percentage of field frame

IP

96.6216

96.8182

100

100

21.2355

100

0.7722

14.7651

50.3861

96.6216

96.3636

100

100

28.1853

100

1.1583

11.745

50.57915

94.5946

90.4545

100

100

33.2046

100

1.9305

11.4094

50.96525

89.1892

85.4545

100

100

40.1544

100

6.1776

11.0738

53.0888



Sheet1

		

		Bus

		Field Percentage

		IP						IPB

		QP						QP

		16		96.6216				16		93.9189

		20		96.6216				20		91.2162

		24		94.5946				24		88.5135

		28		89.1892				28		85.8108

		Canoa

		Field Percentage

		IP						IPB

		QP						QP

		16		96.8182				16		91.8182

		20		96.3636				20		87.7273

		24		90.4545				24		83.6364

		28		85.4545				28		83.1818

		F1car

		Field Percentage

		IP						IPB

		QP						QP

		16		100				16		100

		20		100				20		100

		24		100				24		100

		28		100				28		100

		Football

		Field Percentage

		IP						IPB

		QP						QP

		16		100				16		100

		20		100				20		100

		24		100				24		100

		28		100				28		100

		Mobile

		Field Percentage

		IP						IPB

		QP						QP

		16		21.2355				16		30.1158

		20		28.1853				20		28.5714

		24		33.2046				24		34.749

		28		40.1544				28		26.6409

		Rugby

		Field Percentage

		IP						IPB

		QP						QP

		16		100				16		100

		20		100				20		100

		24		100				24		100

		28		100				28		100

		Tempete

		Field Percentage

		IP						IPB

		QP						QP

		16		0.7722				16		0.3861

		20		1.1583				20		0.3861

		24		1.9305				24		0.3861

		28		6.1776				28		0.3861

		Coastguard

		Field Percentage

		IP						IPB

		QP						QP

		16		14.7651				16		14.4295

		20		11.745				20		11.4094

		24		11.4094				24		10.7383

		28		11.0738				28		9.396

		Football_Tempete

		IP										IPB

		QP						Ave.				QP						Ave.

		16		100		0.7722		50.3861				16		100		0.3861		50.19305

		20		100		1.1583		50.57915				20		100		0.3861		50.19305

		24		100		1.9305		50.96525				24		100		0.3861		50.19305

		28		100		6.1776		53.0888				28		100		0.3861		50.19305





Sheet1

		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



Bus

Canoa

F1car

Football

Mobile

Rugby

Tempete

Coastguard

Football_Tempete

QP

Percentage of field frame

IP

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



Sheet2

		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



Bus

Canoa

F1car

Football

Mobile

Rugby

Tempete

Coastguard

Football_Tempete

QP

Percentage of field frame

IPB

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



Sheet3

		





		






_1073291323.vsd
Time�

P (field 1)�

P (field 2)�

B (field 2)�

B (field 1)�

Ref.  (field 2)�

Ref.  (field 1)�

TRD�

TRB�

MV1�

Ref. frame�

MVB�

MVF�

current B frame�

future Ref. frame�


_1073290326.doc



_1073290597.xls
Chart2

		16		16		16		16		16		16		16		16		16

		20		20		20		20		20		20		20		20		20

		24		24		24		24		24		24		24		24		24

		28		28		28		28		28		28		28		28		28



Bus

Canoa

F1car

Football

Mobile

Rugby

Tempete

Coastguard

Football_Tempete

QP

Percentage of field frame

IPB

93.9189

91.8182

100

100

100

100

0.3861

14.4295

50.19305

91.2162

87.7273

100

100

100

100

0.3861

11.4094

50.19305

88.5135

83.6364

100

100

100

100

0.3861

10.7383

50.19305

85.8108

83.1818

100

100

100

100

0.3861

9.396

50.19305



Sheet1

		

		Bus

		Field Percentage

		IP						IPB

		QP						QP

		16		96.6216				16		93.9189

		20		96.6216				20		91.2162

		24		94.5946				24		88.5135

		28		89.1892				28		85.8108

		Canoa

		Field Percentage

		IP						IPB

		QP						QP

		16		96.8182				16		91.8182

		20		96.3636				20		87.7273

		24		90.4545				24		83.6364

		28		85.4545				28		83.1818

		F1car

		Field Percentage

		IP						IPB

		QP						QP

		16		100				16		100

		20		100				20		100

		24		100				24		100

		28		100				28		100

		Football

		Field Percentage

		IP						IPB

		QP						QP

		16		100				16		100

		20		100				20		100

		24		100				24		100

		28		100				28		100

		Mobile

		Field Percentage

		IP						IPB

		QP						QP

		16		21.2355				16		30.1158

		20		28.1853				20		28.5714

		24		33.2046				24		34.749

		28		40.1544				28		26.6409

		Rugby

		Field Percentage

		IP						IPB

		QP						QP

		16		100				16		100

		20		100				20		100

		24		100				24		100

		28		100				28		100

		Tempete

		Field Percentage

		IP						IPB

		QP						QP

		16		0.7722				16		0.3861

		20		1.1583				20		0.3861

		24		1.9305				24		0.3861

		28		6.1776				28		0.3861

		Coastguard

		Field Percentage

		IP						IPB

		QP						QP

		16		14.7651				16		14.4295

		20		11.745				20		11.4094

		24		11.4094				24		10.7383

		28		11.0738				28		9.396

		Football_Tempete

		IP										IPB

		QP						Ave.				QP						Ave.

		16		100		0.7722		50.3861				16		100		0.3861		50.19305

		20		100		1.1583		50.57915				20		100		0.3861		50.19305

		24		100		1.9305		50.96525				24		100		0.3861		50.19305

		28		100		6.1776		53.0888				28		100		0.3861		50.19305





Sheet1

		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



Bus

Canoa

F1car

Football

Mobile

Rugby

Tempete

Coastguard

Football_Tempete

QP

Percentage of field frame

IP

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



Sheet2

		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



Bus

Canoa

F1car

Football

Mobile

Rugby

Tempete

Coastguard

Football_Tempete

QP

Percentage of field frame

IPB

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



Sheet3

		





		






_1073225844.unknown

_1073223648.vsd
P (field 1)�

P (field 2)�

B (field 2)�

B (field 1)�

Ref.  (field 2)�

Ref.  (field 1)�

......�

TRD,1�

TRB�

MV1�

Time�

MVF,1�

MVB,1�


_1073223903.vsd
P (field 1)�

P (field 2)�

B (field 2)�

B (field 1)�

Ref.  (field 2)�

Ref.  (field 1)�

TRD,2�

TRB�

MV2�

Time�

MVF,2�

MVB,2�

......�


_1073219058.unknown

_1073215543.unknown

_1073218919.unknown

_1073218934.unknown

_1073215505.unknown

_1073116278.xls
Chart2

		5153.3578378378		3574.4571428571		3574.4571428571

		3103.9542857143		2143.3074903475		2143.3074903475

		1762.5257142857		1240.6387644788		1240.6387644788

		938.6881853282		708.4197683398		708.4197683398



Frame

Field

Adaptive

Bitrate (kb/sec)

PSNR (dB)

Football (IPB)

34.97063

35.32122

35.37532

32.51294

32.90483

32.94941

30.12245

30.61774

30.65304

27.72938

28.5186

28.54512



Sheet1

		

		JVT Meeting result. Pic level

		Football full res				259 frames				30frames/s

		IP Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		6417202		5946.442007722		35.88953

		20		3892466		3606.9183011583		33.45703

		24		2291829		2123.7025482625		31.1262

		28		1235434		1144.8037065637		28.7441

		IP Field

		QP		Size (byte)		kbps		PSNR(dB)

		16		4377456		4056.3298841699		36.18067

		20		2645442		2451.3748262548		33.85677

		24		1571957		1456.6396911197		31.62705

		28		881284		816.6338223938		29.44923

		IP Adaptive

		QP		Size (byte)		k+C53bps		PSNR(dB)

		16		4377456		4056.3298841699		36.18097

		20		2645442		2451.3748262548		33.85677

		24		1571957		1456.6396911197		31.62705

		28		881284		816.6338223938		29.44923

		IPB Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		5561332		5153.3578378378		34.97063

		20		3349684		3103.9542857143		32.51294

		24		1902059		1762.5257142857		30.12245

		28		1013001		938.6881853282		27.72938

		IPB Field

		QP		Size (byte)		kbps		PSNR(dB)

		16		3857435		3574.4571428571		35.32122

		20		2312986		2143.3074903475		32.90483

		24		1338856		1240.6387644788		30.61774

		28		764503		708.4197683398		28.5186

		IPB Adaptive

		QP		Size (byte)		kbps		PSNR(dB)

		16		3857435		3574.4571428571		35.37532

		20		2312986		2143.3074903475		32.94941

		24		1338856		1240.6387644788		30.65304

		28		764503		708.4197683398		28.54512
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Sheet1

		

		JVT Meeting result. Pic level

		Football full res				259 frames				30frames/s

		IP Frame

										Tempete						Ave. Kbps		Ave. PSNR

		QP		Size (byte)		kbps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		6417202		5946.442007722		35.88953		5454513		5054.374980695		35.10378		5500.4084942085		35.496655

		20		3892466		3606.9183011583		33.45703		2840010		2631.6694980695		32.48621		3119.2938996139		32.97162

		24		2291829		2123.7025482625		31.1262		1413251		1309.5762162162		29.96576		1716.6393822394		30.54598

		28		1235434		1144.8037065637		28.7441		726442		673.1508880309		27.41192		908.9772972973		28.07801

		IP Field

		QP		Size (byte)		kbps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		4377456		4056.3298841699		36.18067		6358523		5892.0676447876		34.71846		4974.1987644788		35.449565

		20		2645442		2451.3748262548		33.85677		3466028		3211.7633976834		31.82091		2831.5691119691		32.83884

		24		1571957		1456.6396911197		31.62705		1733480		1606.3135135135		28.89189		1531.4766023166		30.25947

		28		881284		816.6338223938		29.44923		799728		741.0606949807		25.9918		778.8472586873		27.720515

		IP Adaptive

		QP		Size (byte)		k+C53bps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		4377456		4056.3298841699		36.18097		5456043		5055.7927413127		35.10451		4556.0613127413		35.64274

		20		2645442		2451.3748262548		33.85677		2841515		2633.0640926641		32.48622		2542.2194594595		33.171495

		24		1571957		1456.6396911197		31.62705		1415266		1311.4433976834		29.95965		1384.0415444015		30.79335

		28		881284		816.6338223938		29.44923		729536		676.0179150579		27.36935		746.3258687259		28.40929

		IPB Frame

		QP		Size (byte)		kbps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		5561332		5153.3578378378		34.97063		3799437		3520.7138223938		34.30452		4337.0358301158		34.637575

		20		3349684		3103.9542857143		32.51294		1880246		1742.3128957529		31.84465		2423.1335907336		32.178795

		24		1902059		1762.5257142857		30.12245		924650		856.8185328185		29.55456		1309.6721235521		29.838505

		28		1013001		938.6881853282		27.72938		457955		424.3598455598		27.21133		681.524015444		27.470355

		IPB Field

		QP		Size (byte)		kbps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		3857435		3574.4571428571		35.32122		4473361		4145.1993822394		33.85256		3859.8282625483		34.58689

		20		2312986		2143.3074903475		32.90483		2256292		2090.7725096525		31.07781		2117.04		31.99132

		24		1338856		1240.6387644788		30.61774		1123305		1040.9003861004		28.43798		1140.7695752896		29.52786

		28		764503		708.4197683398		28.5186		554738		514.0429343629		25.74395		611.2313513514		27.131275

		IPB Adaptive

		QP		Size (byte)		kbps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		3857435		3574.4571428571		35.37532		3803932		3524.8790733591		34.30218		3549.6681081081		34.83875

		20		2312986		2143.3074903475		32.94941		1882277		1744.1949034749		31.84158		1943.7511969112		32.395495

		24		1338856		1240.6387644788		30.65304		927782		859.7207722008		29.55089		1050.1797683398		30.101965

		28		764503		708.4197683398		28.54512		459167		425.4829343629		27.19742		566.9513513514		27.87127
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		JVT Meeting result. Pic level

		Bus full res				148 frames				30frame/s

		IP Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		3581469		5807.7875675676		34.69905

		20		2041046		3309.8043243243		31.84389

		24		1128065		1829.2945945946		29.17314

		28		590744		957.9632432432		26.62513

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		2613411		4237.9637837838		35.01554

		20		1485667		2409.1897297297		32.20747

		24		844773		1369.9021621622		29.56158

		28		471850		765.1621621622		26.9747

		IP Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		2612434		4236.3794594595		35.02487

		20		1483972		2406.4410810811		32.22105

		24		843754		1368.2497297297		29.59925

		28		471126		763.9881081081		27.04583

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		3343669		5422.1659459459		33.79373

		20		1888098		3061.7805405405		31.03814

		24		1067731		1731.4556756757		28.43591

		28		567294		919.9362162162		25.83717

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		2397130		3887.2378378378		33.96308

		20		1313462		2129.9383783784		31.24818

		24		749622		1215.6032432432		28.72057

		28		414678		672.4508108108		26.13346

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		2397429		3887.7227027027		34.08214

		20		1313425		2129.8783783784		31.38088

		24		749137		1214.8167567568		28.80831

		28		414431		672.0502702703		26.20593
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		JVT Meeting result. Pic level

		Mobile full res				259 frames		30 frames/sec

		IP Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		7681823		7118.2915830116		34.0271

		20		4273448		3959.9518146718		30.90575

		24		2197073		2035.8977606178		27.83427

		28		1001164		927.7195366795		24.77043

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		7814891		7241.5978378378		33.74719

		20		4273151		3959.6766023166		30.53095

		24		2194660		2033.6617760618		27.34562

		28		1045768		969.0514285714		24.07264

		IP Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		7551051		6997.1128957529		34.00706

		20		4139170		3835.5243243243		30.89689

		24		2121234		1965.6222393822		27.84267

		28		1015465		940.9714285714		24.79571

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		5236647		4852.4914285714		33.20061

		20		2694188		2496.5448648649		30.27679

		24		1309585		1213.5150579151		27.39942

		28		585108		542.185019305		24.53181

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		5372375		4978.2625482625		32.87439

		20		2740207		2539.1879536679		29.87921

		24		1352739		1253.5033204633		26.90403

		28		660446		611.9962934363		23.81393

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		5143888		4766.5371428571		33.16369

		20		2627929		2435.1465637066		30.25742

		24		1290455		1195.7884169884		27.39414

		28		615930		570.7459459459		24.50728
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		JVT Meeting result. Pic level

		Bus full res				148 frames				30frame/s

		IP Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		3581469		5807.7875675676		34.69905

		20		2041046		3309.8043243243		31.84389

		24		1128065		1829.2945945946		29.17314

		28		590744		957.9632432432		26.62513

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		2613411		4237.9637837838		35.01554

		20		1485667		2409.1897297297		32.20747

		24		844773		1369.9021621622		29.56158

		28		471850		765.1621621622		26.9747

		IP Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		2612434		4236.3794594595		35.02487

		20		1483972		2406.4410810811		32.22105

		24		843754		1368.2497297297		29.59925

		28		471126		763.9881081081		27.04583

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		3343669		5422.1659459459		33.79373

		20		1888098		3061.7805405405		31.03814

		24		1067731		1731.4556756757		28.43591

		28		567294		919.9362162162		25.83717

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		2397130		3887.2378378378		33.96308

		20		1313462		2129.9383783784		31.24818

		24		749622		1215.6032432432		28.72057

		28		414678		672.4508108108		26.13346

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		2397429		3887.7227027027		34.08214

		20		1313425		2129.8783783784		31.38088

		24		749137		1214.8167567568		28.80831

		28		414431		672.0502702703		26.20593
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		JVT Meeting result. Pic level

		Football full res				259 frames				30frames/s

		IP Frame

										Tempete						Ave. Kbps		Ave. PSNR

		QP		Size (byte)		kbps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		6417202		5946.442007722		35.88953		5454513		5054.374980695		35.10378		5500.4084942085		35.496655

		20		3892466		3606.9183011583		33.45703		2840010		2631.6694980695		32.48621		3119.2938996139		32.97162

		24		2291829		2123.7025482625		31.1262		1413251		1309.5762162162		29.96576		1716.6393822394		30.54598

		28		1235434		1144.8037065637		28.7441		726442		673.1508880309		27.41192		908.9772972973		28.07801

		IP Field

		QP		Size (byte)		kbps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		4377456		4056.3298841699		36.18067		6358523		5892.0676447876		34.71846		4974.1987644788		35.449565

		20		2645442		2451.3748262548		33.85677		3466028		3211.7633976834		31.82091		2831.5691119691		32.83884

		24		1571957		1456.6396911197		31.62705		1733480		1606.3135135135		28.89189		1531.4766023166		30.25947

		28		881284		816.6338223938		29.44923		799728		741.0606949807		25.9918		778.8472586873		27.720515

		IP Adaptive

		QP		Size (byte)		k+C53bps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		4377456		4056.3298841699		36.18097		5456043		5055.7927413127		35.10451		4556.0613127413		35.64274

		20		2645442		2451.3748262548		33.85677		2841515		2633.0640926641		32.48622		2542.2194594595		33.171495

		24		1571957		1456.6396911197		31.62705		1415266		1311.4433976834		29.95965		1384.0415444015		30.79335

		28		881284		816.6338223938		29.44923		729536		676.0179150579		27.36935		746.3258687259		28.40929

		IPB Frame

		QP		Size (byte)		kbps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		5561332		5153.3578378378		34.97063		3799437		3520.7138223938		34.30452		4337.0358301158		34.637575

		20		3349684		3103.9542857143		32.51294		1880246		1742.3128957529		31.84465		2423.1335907336		32.178795

		24		1902059		1762.5257142857		30.12245		924650		856.8185328185		29.55456		1309.6721235521		29.838505

		28		1013001		938.6881853282		27.72938		457955		424.3598455598		27.21133		681.524015444		27.470355

		IPB Field

		QP		Size (byte)		kbps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		3857435		3574.4571428571		35.32122		4473361		4145.1993822394		33.85256		3859.8282625483		34.58689

		20		2312986		2143.3074903475		32.90483		2256292		2090.7725096525		31.07781		2117.04		31.99132

		24		1338856		1240.6387644788		30.61774		1123305		1040.9003861004		28.43798		1140.7695752896		29.52786

		28		764503		708.4197683398		28.5186		554738		514.0429343629		25.74395		611.2313513514		27.131275

		IPB Adaptive

		QP		Size (byte)		kbps		PSNR(dB)		Size (byte)		bps		PSNR(dB)

		16		3857435		3574.4571428571		35.37532		3803932		3524.8790733591		34.30218		3549.6681081081		34.83875

		20		2312986		2143.3074903475		32.94941		1882277		1744.1949034749		31.84158		1943.7511969112		32.395495

		24		1338856		1240.6387644788		30.65304		927782		859.7207722008		29.55089		1050.1797683398		30.101965

		28		764503		708.4197683398		28.54512		459167		425.4829343629		27.19742		566.9513513514		27.87127
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		JVT Meeting result. Pic level

		F1car full res				220 frames		25 frames/sec

		IP Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		10204758		9277.0527272727		35.44168

		20		6211266		5646.6054545454		32.71442

		24		3292050		2992.7727272727		29.9773

		28		1256078		1141.8890909091		27.15553

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		7434781		6758.8918181818		35.71375

		20		4145490		3768.6272727273		32.94621

		24		2069064		1880.9672727273		30.15061

		28		847736		770.6690909091		27.39495

		IP Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		7434781		6758.8918181818		35.71375

		20		4145490		3768.6272727273		32.94621

		24		2069064		1880.9672727273		30.15061

		28		847734		770.6672727273		27.39495

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		8577868		7798.0618181818		34.30118

		20		4913760		4467.0545454545		31.5174

		24		2349961		2136.3281818182		28.75693

		28		872004		792.7309090909		26.21448

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		6573263		5975.6936363636		34.50267

		20		3562754		3238.8672727273		31.77125

		24		1610269		1463.8809090909		29.05187

		28		612971		557.2463636364		26.54442

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		6573285		5975.7136363636		34.59042

		20		3562764		3238.8763636364		31.84781

		24		1611012		1464.5563636364		29.11775

		28		612945		557.2227272727		26.59851
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		JVT Meeting result. Pic level

		Canoa full res				220frames		25frames/s

		IP Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		6800609		6182.3718181818		36.05667

		20		4248060		3861.8727272727		33.24704

		24		2493538		2266.8527272727		30.51761

		28		1326626		1206.0236363636		27.83926

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		5569774		5063.4309090909		36.30254

		20		3490562		3173.2381818182		33.54805

		24		2062301		1874.8190909091		30.80065

		28		1117909		1016.2809090909		28.03539

		IP Adaptive

		QP		Size (byte)		kbps		PSNR(dB)

		16		5573016		5066.3781818182		36.30906

		20		3495068		3177.3345454546		33.56609

		24		2075726		1887.0236363636		30.86517

		28		1136731		1033.3918181818		28.15148

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		6342360		5765.7818181818		35.01508

		20		3878187		3525.6245454546		32.19358

		24		2188336		1989.3963636364		29.40873

		28		1089583		990.53		26.67295

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		5193641		4721.4918181818		35.25231

		20		3155726		2868.8418181818		32.46946

		24		1767548		1606.8618181818		29.6505

		28		924697		840.6336363636		26.83289

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		5179568		4708.6981818182		35.333

		20		3160630		2873.3		32.55182

		24		1783081		1620.9827272727		29.7727

		28		933758		848.8709090909		26.90746
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		JVT Meeting result. Pic level

		Rugby full res				220 frames				25frames/s

		IP Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		9633005		8757.2772727273		35.21127

		20		5884115		5349.1954545455		32.40971

		24		3440267		3127.5154545455		29.77367

		28		1834285		1667.5318181818		27.23027

		IP Field

		QP		Size (byte)		kbps		PSNR(dB)

		16		6427770		5843.4272727273		35.489

		20		3851862		3501.6927272727		32.80506

		24		2252141		2047.4009090909		30.28682

		28		1245928		1132.6618181818		27.83854

		IP Adaptive

		QP		Size (byte)		kbps		PSNR(dB)

		16		6427770		5843.4272727273		35.489

		20		3851862		3501.6927272727		32.80506

		24		2252141		2047.4009090909		30.28682

		28		1245928		1132.6618181818		27.83854

		IPB Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		8216995		7469.9954545455		34.10743

		20		4943414		4494.0127272727		31.35688

		24		2829897		2572.6336363636		28.72604

		28		1446849		1315.3172727273		26.12143

		IPB Field

		QP		Size (byte)		kbps		PSNR(dB)

		16		5774195		5249.2681818182		34.46799

		20		3421111		3110.1009090909		31.82802

		24		1955146		1777.4054545455		29.28547

		28		1046665		951.5136363636		26.79091

		IPB Adaptive

		QP		Size (byte)		kbps		PSNR(dB)

		16		5774204		5249.2763636364		34.5349

		20		3421116		3110.1054545454		31.88283

		24		1955151		1777.41		29.32833

		28		1046664		951.5127272727		26.8221
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		JVT Meeting result. Pic level

		Tempete full res				259 frames				30frames/s

		IP Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		5454513		5054.374980695		35.10378

		20		2840010		2631.6694980695		32.48621

		24		1413251		1309.5762162162		29.96576

		28		726442		673.1508880309		27.41192

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		6358523		5892.0676447876		34.71846

		20		3466028		3211.7633976834		31.82091

		24		1733480		1606.3135135135		28.89189

		28		799728		741.0606949807		25.9918

		IP Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		5456043		5055.7927413127		35.10451

		20		2841515		2633.0640926641		32.48622

		24		1415266		1311.4433976834		29.95965

		28		729536		676.0179150579		27.36935

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		3799437		3520.7138223938		34.30452

		20		1880246		1742.3128957529		31.84465

		24		924650		856.8185328185		29.55456

		28		457955		424.3598455598		27.21133

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		4473361		4145.1993822394		33.85256

		20		2256292		2090.7725096525		31.07781

		24		1123305		1040.9003861004		28.43798

		28		554738		514.0429343629		25.74395

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		3803932		3524.8790733591		34.30218

		20		1882277		1744.1949034749		31.84158

		24		927782		859.7207722008		29.55089

		28		459167		425.4829343629		27.19742
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		JVT Meeting result. Pic level

		Coastguard full res				220frames		25frames/s

		IP Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		6371678		5131.5527516779		34.13825

		20		3237600		2607.4630872483		31.72265

		24		1566296		1261.446442953		29.5381

		28		679787		547.4794630872		27.3597

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		6666173		5368.7299328859		33.93572

		20		3406994		2743.8877852349		31.35975

		24		1609092		1295.9130201342		28.98799

		28		648769		522.4985234899		26.63385

		IP Adaptive

		QP		Size (byte)		kbps		PSNR(dB)

		16		6163081		4963.5551677852		34.14631

		20		3117446		2510.6947651007		31.74081

		24		1508351		1214.7793288591		29.43411

		28		657249		529.3280536913		27.40974

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		4736718		3814.806442953		33.39918

		20		2279667		1835.9734228188		31.10799

		24		1072587		863.8284563758		29.07457

		28		454286		365.8679194631		27.0412

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		4869454		3921.7079194631		33.00611

		20		2318489		1867.2394630872		30.66715

		24		1089556		877.4947651007		28.49766

		28		450656		362.9444295302		26.28812

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		4568351		3679.2088590604		33.40363

		20		2185838		1760.406442953		31.11733

		24		1031280		830.5610738255		29.0972

		28		439566		354.012885906		27.07024
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		JVT Meeting result. Pic level

		Canoa full res				220frames		25frames/s

		IP Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		6800609		6182.3718181818		36.05667

		20		4248060		3861.8727272727		33.24704

		24		2493538		2266.8527272727		30.51761

		28		1326626		1206.0236363636		27.83926

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		5569774		5063.4309090909		36.30254

		20		3490562		3173.2381818182		33.54805

		24		2062301		1874.8190909091		30.80065

		28		1117909		1016.2809090909		28.03539

		IP Adaptive

		QP		Size (byte)		kbps		PSNR(dB)

		16		5573016		5066.3781818182		36.30906

		20		3495068		3177.3345454546		33.56609

		24		2075726		1887.0236363636		30.86517

		28		1136731		1033.3918181818		28.15148

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		6342360		5765.7818181818		35.01508

		20		3878187		3525.6245454546		32.19358

		24		2188336		1989.3963636364		29.40873

		28		1089583		990.53		26.67295

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		5193641		4721.4918181818		35.25231

		20		3155726		2868.8418181818		32.46946

		24		1767548		1606.8618181818		29.6505

		28		924697		840.6336363636		26.83289

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		5179568		4708.6981818182		35.333

		20		3160630		2873.3		32.55182

		24		1783081		1620.9827272727		29.7727

		28		933758		848.8709090909		26.90746
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		JVT Meeting result. Pic level

		Tempete full res				259 frames				30frames/s

		IP Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		5454513		5054.374980695		35.10378

		20		2840010		2631.6694980695		32.48621

		24		1413251		1309.5762162162		29.96576

		28		726442		673.1508880309		27.41192

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		6358523		5892.0676447876		34.71846

		20		3466028		3211.7633976834		31.82091

		24		1733480		1606.3135135135		28.89189

		28		799728		741.0606949807		25.9918

		IP Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		5456043		5055.7927413127		35.10451

		20		2841515		2633.0640926641		32.48622

		24		1415266		1311.4433976834		29.95965

		28		729536		676.0179150579		27.36935

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		3799437		3520.7138223938		34.30452

		20		1880246		1742.3128957529		31.84465

		24		924650		856.8185328185		29.55456

		28		457955		424.3598455598		27.21133

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		4473361		4145.1993822394		33.85256

		20		2256292		2090.7725096525		31.07781

		24		1123305		1040.9003861004		28.43798

		28		554738		514.0429343629		25.74395

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		3803932		3524.8790733591		34.30218

		20		1882277		1744.1949034749		31.84158

		24		927782		859.7207722008		29.55089

		28		459167		425.4829343629		27.19742
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		JVT Meeting result. Pic level

		Football full res				259 frames				30frames/s

		IP Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		6417202		5946.442007722		35.88953

		20		3892466		3606.9183011583		33.45703

		24		2291829		2123.7025482625		31.1262

		28		1235434		1144.8037065637		28.7441

		IP Field

		QP		Size (byte)		kbps		PSNR(dB)

		16		4377456		4056.3298841699		36.18067

		20		2645442		2451.3748262548		33.85677

		24		1571957		1456.6396911197		31.62705

		28		881284		816.6338223938		29.44923

		IP Adaptive

		QP		Size (byte)		k+C53bps		PSNR(dB)

		16		4377456		4056.3298841699		36.18097

		20		2645442		2451.3748262548		33.85677

		24		1571957		1456.6396911197		31.62705

		28		881284		816.6338223938		29.44923

		IPB Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		5561332		5153.3578378378		34.97063

		20		3349684		3103.9542857143		32.51294

		24		1902059		1762.5257142857		30.12245

		28		1013001		938.6881853282		27.72938

		IPB Field

		QP		Size (byte)		kbps		PSNR(dB)

		16		3857435		3574.4571428571		35.32122

		20		2312986		2143.3074903475		32.90483

		24		1338856		1240.6387644788		30.61774

		28		764503		708.4197683398		28.5186

		IPB Adaptive

		QP		Size (byte)		kbps		PSNR(dB)

		16		3857435		3574.4571428571		35.37532

		20		2312986		2143.3074903475		32.94941

		24		1338856		1240.6387644788		30.65304

		28		764503		708.4197683398		28.54512
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		JVT Meeting result. Pic level

		Rugby full res				220 frames				25frames/s

		IP Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		9633005		8757.2772727273		35.21127

		20		5884115		5349.1954545455		32.40971

		24		3440267		3127.5154545455		29.77367

		28		1834285		1667.5318181818		27.23027

		IP Field

		QP		Size (byte)		kbps		PSNR(dB)

		16		6427770		5843.4272727273		35.489

		20		3851862		3501.6927272727		32.80506

		24		2252141		2047.4009090909		30.28682

		28		1245928		1132.6618181818		27.83854

		IP Adaptive

		QP		Size (byte)		kbps		PSNR(dB)

		16		6427770		5843.4272727273		35.489

		20		3851862		3501.6927272727		32.80506

		24		2252141		2047.4009090909		30.28682

		28		1245928		1132.6618181818		27.83854

		IPB Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		8216995		7469.9954545455		34.10743

		20		4943414		4494.0127272727		31.35688

		24		2829897		2572.6336363636		28.72604

		28		1446849		1315.3172727273		26.12143

		IPB Field

		QP		Size (byte)		kbps		PSNR(dB)

		16		5774195		5249.2681818182		34.46799

		20		3421111		3110.1009090909		31.82802

		24		1955146		1777.4054545455		29.28547

		28		1046665		951.5136363636		26.79091

		IPB Adaptive

		QP		Size (byte)		kbps		PSNR(dB)

		16		5774204		5249.2763636364		34.5349

		20		3421116		3110.1054545454		31.88283

		24		1955151		1777.41		29.32833

		28		1046664		951.5127272727		26.8221
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		JVT Meeting result. Pic level

		Coastguard full res				220frames		25frames/s

		IP Frame

		QP		Size (byte)		kbps		PSNR(dB)

		16		6371678		5131.5527516779		34.13825

		20		3237600		2607.4630872483		31.72265

		24		1566296		1261.446442953		29.5381

		28		679787		547.4794630872		27.3597

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		6666173		5368.7299328859		33.93572

		20		3406994		2743.8877852349		31.35975

		24		1609092		1295.9130201342		28.98799

		28		648769		522.4985234899		26.63385

		IP Adaptive

		QP		Size (byte)		kbps		PSNR(dB)

		16		6163081		4963.5551677852		34.14631

		20		3117446		2510.6947651007		31.74081

		24		1508351		1214.7793288591		29.43411

		28		657249		529.3280536913		27.40974

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		4736718		3814.806442953		33.39918

		20		2279667		1835.9734228188		31.10799

		24		1072587		863.8284563758		29.07457

		28		454286		365.8679194631		27.0412

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		4869454		3921.7079194631		33.00611

		20		2318489		1867.2394630872		30.66715

		24		1089556		877.4947651007		28.49766

		28		450656		362.9444295302		26.28812

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		4568351		3679.2088590604		33.40363

		20		2185838		1760.406442953		31.11733

		24		1031280		830.5610738255		29.0972

		28		439566		354.012885906		27.07024
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		JVT Meeting result. Pic level

		Mobile full res				259 frames		30 frames/sec

		IP Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		7681823		7118.2915830116		34.0271

		20		4273448		3959.9518146718		30.90575

		24		2197073		2035.8977606178		27.83427

		28		1001164		927.7195366795		24.77043

		IP Field

		QP		Size (byte)		bps		PSNR(dB)

		16		7814891		7241.5978378378		33.74719

		20		4273151		3959.6766023166		30.53095

		24		2194660		2033.6617760618		27.34562

		28		1045768		969.0514285714		24.07264

		IP Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		7551051		6997.1128957529		34.00706

		20		4139170		3835.5243243243		30.89689

		24		2121234		1965.6222393822		27.84267

		28		1015465		940.9714285714		24.79571

		IPB Frame

		QP		Size (byte)		bps		PSNR(dB)

		16		5236647		4852.4914285714		33.20061

		20		2694188		2496.5448648649		30.27679

		24		1309585		1213.5150579151		27.39942

		28		585108		542.185019305		24.53181

		IPB Field

		QP		Size (byte)		bps		PSNR(dB)

		16		5372375		4978.2625482625		32.87439

		20		2740207		2539.1879536679		29.87921

		24		1352739		1253.5033204633		26.90403

		28		660446		611.9962934363		23.81393

		IPB Adaptive

		QP		Size (byte)		bps		PSNR(dB)

		16		5143888		4766.5371428571		33.16369

		20		2627929		2435.1465637066		30.25742

		24		1290455		1195.7884169884		27.39414

		28		615930		570.7459459459		24.50728
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