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1. Introduction

H.26L is originally developed for encoding small images like CIF or QCIF, but because of its higher coding efficiency, it is now being expanded to generic coding scheme as JVT not only for CIF and QCIF images but also larger images like SDTV or HDTV. 

Motion compensation is one of the most computationally intensive task in MC-DCT hybrid coding schemes. Current JVT employs 6-tap filter for 1/4-pel accuracy MC, and 8-tap filter for 1/8-pel accuracy MC, which makes motion compensation still more computationally intensive and requires high memory bandwidth. It may prevent the decoder from working in real-time, especially when decoding SDTV and HDTV bitstreams. 

In this proposal adaptive MC interpolation filter for complexity reduction is presented. The proposed algorithm will greatly reduce computational complexity and memory bandwidth requirement with no severe image degradation, and will enable us to develop JVT decoders for SDTV and HDTV bitstreams that will work in real-time. 

2. Problem Statement

Let me assume that MC accuracy in a bitstream is defined as 1/2-pel. In Fig 2.1, the white pixels are the ones contained in a MC block. As JVT employs 6-tap FIR filter for MC, the neighboring pixels (black ones in Fig 2.1) are needed for motion compensation. 

If the size of the MC block size is 16x16, the overhead is:


[image: image1.wmf]1.72265625

16

16

)

5

16

(

)

5

16

(

=

´

+

´

+


and if the size is 4x4, the overhead is:
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That is, the smaller the MC block size is, the larger the overhead is. 

In addition, current JVT specification contains B-picture, which requires twice as much memory access as the one for P-picture in the worst case. 
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Fig 2.1

3. Proposed Algorithm
To solve the problem stated above, we propose adaptive switching of MC interpolation as follows. FIR1, 2 and 3 are defined in Table 3.1. In Table 3.2 overhead for each combination of MC block size and interpolation filter is shown. 

Solution 3 requires least complexity, but it might cause a severe loss in coding efficiency. Each solution is verified in Section 5. 

Solution 1:
FIR1 for larger MC blocks than 8x8; FIR2 for smaller MC blocks

Solution 2:
P-picture …FIR1 for larger MC blocks than 8x8; FIR2 for smaller MC blocks



B-picture …FIR2 for all MC blocks

Solution 3:
P-picture …FIR1 for larger MC blocks than 8x8; FIR2 for smaller MC blocks



B-picture …FIR2 for larger MC blocks than 8x8; FIR3 for smaller MC blocks

	FIR1
	{1, -5, 20, 20, -5, 1} // 32

	FIR2
	{-1, 5, 5, -1} // 8

	FIR3
	{1, 1} //2


Table 3.1

	MC Block Size
	FIR1
	FIR2
	FIR3

	16x16
	1.72265625
	1.41015625
	1.12890625

	16x8
	2.1328125
	1.6328125
	1.1953125

	8x16
	2.1328125
	1.6328125
	1.1953125

	8x8
	2.640625
	1.890625
	1.265625

	8x4
	3.65625
	2.40625
	1.40625

	4x8
	3.65625
	2.40625
	1.40625

	4x4
	5.0625
	3.0625
	1.5625


Table 3.2

4. Simulation Condition

To verify the proposed algorithm stated in the previous section, simulations described in Table 4.1 are executed.

	Codec
	JM1.7

JM1.7 with Proposed MC Interpolation

	Sequence
	CIF@30Hz
     “mobile”
     “tempete”
SDTV@30Hz
     “flower garden”

	GOP Structure
	(a) IPPP…
a-1 Current JM

a-2 Solution 1

(b) IBBP…
b-1 Current JM

b-2 Solution 1

b-3 Solution 2

b-4 Solution 3

	QP
	QPI=QPP=16,20,24,28

QPB=QPI+2

	Entropy Coding
	UVLC

	RD Optimization
	On

	Hadamard
	Yes

	Motion Compensation
	1/4-pel accuracy

	Reference Frames
	1

	MV Search Range
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	Restricted Search Range
	2


Table 4.1

5. Simulation Result

The simulation result is shown in JVT-C052.xls. We can see that as of IPP structure, Solution 1 provides computational complexity reduction with very little coding efficiency loss. As of IPB structure, Solution 2 and 3 will greatly reduce the computational complexity, but may cause the coding efficiency loss by 2 to 3 %. Solution 1 is a good choice both for IPP and IPB structures. 
6. Conclusion

In this proposal adaptive MC interpolation filter for complexity reduction is presented. The proposed algorithm will greatly reduce computational complexity and memory bandwidth requirement with no severe image degradation, and will enable us to develop JVT decoders for SDTV and HDTV bitstreams that will work in real-time. 

Our simulation results show that both for P- and B- pictures, employing 6-tap filter for larger MC block size than 8x8 and 4-tap filter for smaller MC block will reduce computational complexity while keeping the image quality degradation to a minimum. 

We propose adaptive MC interpolation filter for complexity reduction be adapted in higher profiles for SDTV and HDTV in JVT standard. 
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	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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	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.

	
	

	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: image10.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: image11.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: image12.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: image13.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-C052
Page: 6
Date Saved: 2002-05-02

_1081686308.unknown

_1081706299.unknown

_1081686094.unknown

