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1. Introduction

This document is to describe the revised algorithm proposed in JVT-C101 : High Complexity Mode Decision for Error Prone Environment. This contribution originates from VCEG-O43 in Pattaya meeting. This document describes the detailed algorithm for the improvement of VCEG-O43 and JVT-C101 and the JVT-D118-Sim.doc (which is included in the JVT-D118_software.zip) describes the step by step simulation procedure for the cross check.

2. High Complexity Mode Decision

2.1 Distortion Model with Error-Prone Channel
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Fig. 1. Block diagram of encoder / decoder behavior

Reference frames at the encoder are reconstructed in sequel as follows:
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Decoding process is basically the inverse of encoding process (normal condition): 
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But if errors are detected, decoder should be changed to the error concealment mode. Assuming simple temporal error concealment, the decoded pixel, 
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, can be modeled as follows:
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It can be assumed that there exists the difference between 
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 which are the reference frames for motion compensation in the encoder and the decoder, respectively. We define the difference as the drift noise:
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In error-prone channel, assuming that the drift and quantization noise are uncorrelated, the overall distortion between the decoded and the original macroblocks can be expressed as
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where 
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 are the distortion due to quantization and drift noise, respectively. That is,
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2.2 RD-optimized mode decision

The optimal mode selection is based on minimizing the cost defined as following:
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2.3 Estimation and Update of Drift Noise

The major cause of drift noise is due to packet loss. The power of drift noise newly incurred at a pixel is proportional to the probability of error concealment and the activity of the encoded pictures. Drift noise accumulates until the corresponding pixel is intra-refreshed. 
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where 
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 means the weighted drift noise occurred at the corresponding pixel position which will be called as nodal drift noise, and 
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 denotes the probability of covered packet loss, while 
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 the average probability of packet loss which is generally less then 
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. And 
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 denotes the weighting factor considering the effect of the number of consecutive inter-mode frames, in which 
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 means the index of the latest frame at which the pixel has been encoded as intra-mode.

Drift noise propagates by motion compensated decoding and temporal error concealment. If an inter-coded macroblock is successfully transmitted, the macroblock will inherit the motion-compensated drift noise of the previous frame. And if an intra-coded macroblock is successfully transmitted, the drift noise will be eliminated. If the macroblock, inter or intra-coded, is error concealed, then drift noise of the previous frame is inherited. The probability of the error concealment is the same as the probability of packet loss. And the possible effect of accumulated nodal drift noise increases exponentially as the number of successive inter-mode frames as the Brownian motion. According to the above inferences, we can conclude that the propagation of drift noise can be specified as following:

For a COPY MB,
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For an INTRA MB,
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For an INTER MB,
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Optimal parameters can be found using the following conditions :

1) 
[image: image28.wmf]p

is assumed to be able to determine in the course of the channel negotiation.

2) 
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2) Set 
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3) Set 
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3. Simulation Results

Proposed mode decision algorithm shows average BD-BRS improvement of 5~7 % and peak improvement is about 30 % (Hall Monitor) on common conditions. Test results with the following 6 sequences are shown in Table 1. Average BD-BRS improvement for the whole test sequences is about 12 ~15 % and the peak improvement of 47 % at 50 kmph test condition on mobile sequence can be found. Detailed simulation results are described in the JVT-D118.xls.

	Table 1. Performance comparison with error resilient mode decision of JM

　
	Channel
	3kmph
	　
	50kmhp
	　

	　
	
	BD-SNR
	BD-BRS
	BD-SNR
	BD-BRS

	cif
	paris
	-0.13 
	1.80 
	0.00 
	-0.82 

	　
	mobile
	2.22 
	-43.26 
	3.32 
	-47.31 

	　
	average
	1.04 
	-20.73 
	1.66 
	-24.07 

	qcif
	foreman
	0.86 
	-19.20 
	0.83 
	-17.30 

	　
	hall monitor
	0.05 
	-0.50 
	0.22 
	-3.63 

	　
	news
	0.30 
	-5.52 
	0.39 
	-7.17 

	　
	container
	0.59 
	-10.37 
	0.59 
	-11.24 

	　
	average
	0.45 
	-8.90 
	0.51 
	-9.84 

	overall average
	0.65 
	-12.84 
	0.89 
	-14.58 

	
	
	
	
	
	

	common
	foreman
	0.86 
	-19.20 
	0.83 
	-17.30 

	condition
	hall monitor
	0.05 
	-0.50 
	0.22 
	-3.63 

	　
	paris
	-0.13 
	1.80 
	0.00 
	-0.82 

	　
	average
	0.26 
	-5.97 
	0.35 
	-7.25 


4. Reference

[1] Gisle Bjontegaard, “H.26L Test Model Long Term Number 8 (TML-8) draft 0,” June. 2001.
[2] Y. Wang, et. al., "Error resilient video coding techniques," IEEE Signal Processing Magazine, pp.61-82, July 2000.
[3] Chul-Woo Kim et. Al, “High complexity mode decision for error prone channel,” VCEG-O43, Nov. 2001.

[4] Chul-Woo Kim et Al, “High complexity mode decision for error prone channel,” JVT-C101, May 2002

(Append for Proposal Documents)

JVT Patent Disclosure Form

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

	[image: image32.wmf]
	[image: image33.png]1S0
NS




	[image: image34.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
	McubeWorks Inc. & SK Telecom
	

	Mailing address
	406 Korea Design Center Yatap 344-1, Bundang, Seongnam, Kyunggi,

463-848
	

	Country
	Korea
	

	Contact person
	Chul-Woo Kim
	

	Telephone
	+1 82 31 788 7652
	

	Fax
	+1 82 31 788 7655
	

	Email
	charlie@mcubeworks.com
	

	Place and date of submission
	12/07/2002 Korea
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	High Complexity Mode Decision for Error Prone Channel
	

	Contribution number
	JVT-D118
	

	
	
	


(Form continues on next page)

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

	
	

	[image: image35.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,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,



	[image: image36.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: image37.wmf] X

 


	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: image38.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: image39.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:
	
	

	(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: image40.wmf] X

 


	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: image41.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:










File:JVT-D118.doc
Page: 1
Date Saved: 2002-07-16

_1087596285.unknown

_1088277024.unknown

_1088277028.unknown

_1088288343.unknown

_1088288426.unknown

_1088289050.unknown

_1088289051.unknown

_1088288475.unknown

_1088288392.unknown

_1088277029.unknown

_1088277026.unknown

_1088277027.unknown

_1088277025.unknown

_1088234618.unknown

_1088274956.unknown

_1088275033.unknown

_1088275069.unknown

_1088234659.unknown

_1088274732.unknown

_1087631587.unknown

_1087665868.unknown

_1087596329.unknown

_1087592417.unknown

_1087592662.unknown

_1087596270.unknown

_1087592610.unknown

_1073125747.unknown

_1073125749.unknown

_1080136697.unknown

_1073125748.unknown

_1073125742.vsd
Encode�

Decode w/
Error Concelment�

+�

Errors�

Decode�

Frame Buffer�

Frame Buffer�

Encoder�

Decoder�


_1071476767.doc
 X











