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1. Introduction
In the Joint Committee Draft [1], quarter sample interpolation and one-eighth sample interpolation are supported. However, the coding of motion vectors with this high resolution may not be appropriate for the very low bitrate sequence as used a larger QP than 30 from the viewpoint of rate-distortion performance. 

For studying on this concern, we revised and simplified the adaptive motion vector coding [2], which is the new entropy coding method of motion vector that allows to adaptively selecting the fractional pixel accuracy of differential motion vector components for each macroblock, for very low bitrate coding. And we confirmed that this method achieves the improvements without the serious coding loss of the medium bitrate.

The proposed method does not require the syntax changes, and the stability of feature is already proven through the core experiment [2][3][4].
2. Simplification of adaptive MV coding

In JVT-B115 [2], CE Description of Adaptive MV Coding, the accuracy parameter for motion vector decoding is sent as an additional code for each macroblock. However, in the proposed method, it is predicted using the macroblock mode and the prediction motion vector instead, since coding of an additional code is not suitable for the low bitrate coding. And, to allow efficient coding of medium bitrate, the change of accuracy parameter is only conducted in case that block shape for is large and the accuracy of prediction motion vector is low resolution.

The features of proposed method are indicated below.

( 
the accuracy parameter is not sent, but decided by prediction,

( 
the accuracy parameter is only changed when the macrobock mode 16x16, 8x16 or 16x8 is selected, and

(
the accuracy parameter is only changed when the accuracy of predictive motion vector is integer.

The specification of proposed method is provided below.

Encoder

At the encoder, the step of fractional sample search is omitted according to the following table 1. 

Table 1. Motion search step
	Macroblock mode
	Fractional accuracy of PMV

	16x16
	Integer search only

	16x8 or 8x16
	Integer search and 1/2 sample search

	Others
	All step of motion search


And, differential motion vector MVD is calculated by the following expression at encoder.
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the meaning of mv_shift is indicated in the table 2.

Table 2. Meaning of mv_shift

	Macroblock mode
	Fractional accuracy of PMV

	
	mv_shift

	
	1/4 sample
	1/8 sample

	16x16
	2 (integer)
	3 (integer)

	16x8
	1 (1/2 accuracy)
	2 (1/2 accuracy)

	8x16
	1 (1/2 accuracy)
	2 (1/2 accuracy)

	others
	0 (1/4 accuracy)
	0 (1/8 accuracy)


Decoder

A reconstructed differential motion vector (MVDx, MVDy) shall be shifted left with zero fill before being added to a motion vector predictor (PMVx, PMVy) component wise to form the final motion vector (MVx, MVy) as follows:
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The value of mv_shift is decided by the combination between a motion vector predictor and a macroblock mode of target MB as indicated in the table 2.

3. Simulation Conditions

The experiment was performed to verify the performance of the proposed method. The revised JM 2.1 software (PSNR calculation bug fixed and MV prediction using direct motion vectors integrated) is used in the tests. The test sequences and test conditions are listed in Table 3 and Table 4 respectively. The tests with lage QP set (30, 33, 36 and 39) is to verify the performance of proposed method at target bitrate and the tests with small QP set (28, 24, 20 and 16) is to confirm if the proposed changes does not cause the coding loss at medium bitrate.
Table 3 Test sequences

	Frame Skip
	2
	1
	0

	Sequences
	Container, QCIF,300 
News, QCIF,300
Foreman, QCIF,300
	Paris, CIF,300
Silent Voice, QCIF,300 
Carphone, CIF, 300

Foreman, CIF, 300

Coastgurad, CIF, 300
	Mobile CIF 300 
Tempete CIF 260 
Funfair, CIF, 300


Table 4 Test conditions

	MV resolution
	1/4 pel for QCIF

1/8 pel for CIF

	RD optimization
	ON

	UseHadamard
	ON

	Restrict Search Range
	2

	Search Range
	(32

	I-Picture
	First frame only

	B-Picture
	USED (2 frames)

	Frame structure
	IBBP

	Reference Frames
	1 or 5

	Symbol Mode
	UVLC or CABAC

	QP
	16,20,24,28
30,33,36,39


4. Results
The tables 5 and 6 show the average bitrate savings as calculated using the Bjontegaard measurement method for the proposed tool. And rate-distortion curves for all the tests are provided in the excel sheet, JVT-D051.xls. 

Table 5. BD bit savings in [%] within QP 30-39

	
	Cont
	Fore
	News
	Sile
	Pari
	Mobi
	Temp
	Car
	Coas
	Fore
	Fun
	Ave.

	1,VLC
	0.86
	5.50
	3.21
	2.06
	5.29
	-
	6.61
	8.29
	6.41
	9.51
	4.75
	5.25

	5,VLC
	0.12
	5.40
	1.70
	3.91
	3.74
	-
	7.93
	8.25
	5.65
	9.00
	5.39
	5.11

	1,CAB
	-0.30
	3.45
	3.57
	2.62
	0.92
	-
	5.92
	8.86
	4.81
	10.25
	2.85
	4.30

	5,CAB
	2.67
	6.21
	4.24
	4.27
	3.47
	-
	7.03
	9.07
	5.27
	9.42
	3.59
	5.52


Table 6. BD bit savings in [%] within QP 16-28

	
	Cont
	Fore
	News
	Sile
	Pari
	Mobi
	Temp
	Car
	Coas
	Fore
	Fun
	Ave.

	1,VLC
	-0.87
	0.27
	-0.70
	-0.03
	-0.39
	0.04
	0.18
	1.82
	0.25
	2.30
	-0.02
	0.26

	5,VLC
	-0.61
	0.44
	-0.82
	0.18
	-0.34
	-0.18
	0.37
	2.01
	0.39
	2.12
	0.35
	0.36

	1,CAB
	-0.67
	-0.29
	-0.86
	0.12
	-0.33
	-0.19
	0.36
	0.68
	-0.04
	0.97
	-0.02
	-0.02

	5,CAB
	-0.77
	0.40
	-0.91
	0.11
	-0.54
	-0.36
	0.14
	1.10
	-0.18
	1.69
	0.06
	0.07


 1, VLC: 1 reference picture and VLC used

The results show that the average gain for all the sequences and bitrate is 5% with a maximum of 10% for the very low bitrate and 0.16% with a maximum of 2.3 % for the medium bitrate.

5. Conclusions

The simplified adaptive motion vector coding is proposed to improve the performance at very low bitrate. The proposed scheme provides improvement of 5 % on averaged at target bitrate without the coding loss at medium bitrate. Considering these results, we propose to adopt it with the on/off indication at the parameter set level, i.e. additional code number of motion_resolution in parameter_set_rbsp() is usable, to the main profile of the draft.

Reference

[1] Th Wiegand, “Joint Committee Draft”, Doc. JVT-C167, Joint Video Team (JVT) of ISO/IEC MPEG and ITU-T VCEG, May. 2002.

[2] “Core Experiment Description on Adaptive MV Coding”, Doc JVT-B115, Joint Video Team (JVT) of ISO/IEC MPEG and ITU-T VCEG, April 2002.

[3] Y. Suzuki, “Core Experiment Results on Adaptive Motion Vector Coding”, Doc JVT-C041 Joint Video Team (JVT) of ISO/IEC MPEG and ITU-T VCEG, Fairfax, VA, USA, May. 6-10, 2002.

[4] Kazushi Sato, Teruhiko Suzuki and Yoichi Yagasaki (Sony Corp.), “Result of Core Experiment on Adaptive MV Coding”, Doc. JVT-C051, Joint Vide Team Meeting, Fairfax, VA, USA, May 2002.
JVT Patent Disclosure Form

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

	[image: image6.wmf]
	[image: image7.png]1S0
NS




	[image: image8.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
	Hitachi, Ltd.
	

	Mailing address
	1-280, Higashi-koigakubo, Kokubunji-shi, Tokyo 185-8601, Japan
	

	Country
	Japan
	

	Contact person
	Yoshinori Suzuki
	

	Telephone
	+81-42-323-1111
	

	Fax
	+81-42-327-7776
	

	Email
	yosinori@crl.hitachi.co.jp
	

	Place and date of submission
	Klagenfurt, Austria, 22-26 July, 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Simplification of adaptive MV Coding for very low bitrate
	

	Contribution number
	JVT-D051
	

	
	
	


(Form continues on next page)

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

	
	

	[image: image9.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: image10.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: image11.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: image12.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: image13.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: image14.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: image15.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-C051.doc
Page: 4
Date Printed: 02/07/17

_1073126680.unknown

_1073127793.unknown

_1073915793.unknown

_1073126751.unknown

_1073126527.unknown

_1069141495.doc



