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1. Summary

The complexity reduction technique that will be proposed in JVT-F033 [1] has been verified based on our independent implementation into JM5.0. JVT-F033 proposes a simplification of JVT-D110 [2], which provides a solution for the complexity reduction in terms of memory access following the “shorter MC filter” approach. A negative comment to this approach raised in Geneva meeting was to force the codec to use different MC filters that may complicate encoding/decoding process, however, JVT-F033 does not use any different MC filters than 6-tap filtering, but just to limit the accuracy of vertical motion vector component to integer-pel level at smaller MC blocks, where no MC filtering process is required. It has been confirmed that the performance loss by introducing JVT-F033 is negligible under the common test conditions for coding efficiency test (average less than 1% with maximum 2%). 

2. Implementation

The MC technique of JVT-F033 is just a simplification of JVT-D110 by applying the following modifications:

· Always use 1/4-pel accuracy MC with 6-tap filtering for horizontal motion vector component regardless of MC block size. No motion vector scaling at the entropy coding process is used for horizontal direction. JVT-D110 employed half-pel MC that requires 2-tap (different) MC filter.

· Integer-pel accuracy MC is applied to the vertical vector component of smaller MC blocks than 8x8 (not including 8x8 block). Apparently, no MC interpolation process is required for vertical direction in these MC blocks. Motion vector scaling at the entropy coding process is performed to reduce the bit budget for vertical motion vector component. (just two 2-bit shift operations at both encoder and decoder per each motion vector) JVT-D110 employed half-pel MC that requires 2-tap (additional) MC filter.

For more implementation details and draft normative text, please refer to the document JVT-F033 [1].

3. Verification Results

Table 1 shows the test conditions for our experiment. All QCIF/CIF sequences are the common test sequences that have been used for coding efficiency tests. HHR sequences were encoded with MB-AFF (option 3 in the encoder configuration file). 
Table 1: Test Conditions
	Reference Software Version
	JM 5.0

	Sequence
	QCIF: Foreman, News, Container, Silent Voice

CIF: Paris, Mobile, Tempete

HHR: Canoa, Bus

	GOP Structure
	IPPP…
IBBP…(all sequences are encoded with full frame rate)

	QP
	QPI=QPP= QPB= 24,28,32,36

	Entropy Coding
	UVLC / CAVLC

	RD Optimization
	ON

	Hadamard
	YES

	Number of Reference Frames
	3 for QCIF/CIF, 2 for HHR

	MV Search Range
	32x32

	Restricted Search Range
	2

	Direct Mode
	Spatial direct

	Interlaced Coding (HHR only)
	MB-AFF


Table 2 and 3 illustrate the objective results in the form of BD value. In general, it can be said that the modified encoding process using JVT-F033 provides quite similar coding efficiency to the anchor (JM5.0). Average bitrate loss is less than 1% even in the case of IBBP, which can be regarded as negligible loss. 

Table 2: BD-values for IPPP… coding case

	　
	 PSNR[dB]
	 BRS[%]

	foreman
	-0.02 
	0.35 

	container
	-0.01 
	0.23 

	news
	-0.04 
	0.63 

	silent
	0.01 
	-0.25 

	paris
	-0.04 
	0.68 

	tempete
	-0.04 
	0.94 

	mobile
	-0.06 
	1.28 

	canoa
	0.00 
	0.06 

	bus
	-0.03 
	0.65 

	average
	-0.03 
	0.51 


Table 3: BD-values for IBBP… coding case

	　
	 PSNR[dB]
	 BRS[%]

	foreman
	-0.02 
	0.46 

	container
	-0.01 
	0.09 

	news
	-0.04 
	0.60 

	silent
	0.00 
	-0.01 

	paris
	-0.06 
	1.16 

	tempete
	-0.08 
	2.07 

	mobile
	-0.06 
	1.41 

	canoa
	0.00 
	0.07 

	bus
	-0.04 
	0.87 

	average
	-0.03 
	0.75 


4. Conclusion

This contribution provides our verification results of a simplified technique of JVT-D110 that will be proposed in JVT-F033 at the Awaji meeting. Since the number of pixels required for horizontal MC filtering is not a critical issue for today’s DRAM access interface, it can be said that JVT-F033 is promising technique that can reduce memory bandwidth to almost the same level as JVT-D110 while maintaining reasonable coding performance.
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