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1. Introduction

We previously proposed chroma phase shift for 4:2:0 interlaced video, which solves chroma phase mismatch problem observed in frame_mc mode. 

JVT standard now contains adaptive field/frame coding tools both with pict-level and mb-level. Chroma phase mismatch exists not only in frame_mc mode but also in field_mc mode, and  solution to the latter problem will be proposed by Fujitsu at the Geneva meeting.

We integrated both tools and in this contribution simulation results both with pict-level and mb-level field/frame adaptive coding are shown.

2. Problem Statement

2.1 Chroma Mismatch Problem in Frame_MC Mode
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Fig 2.1

Fig. 2.1 illustrates phases of luminance and chrominance signals a frame_mc macroblock with mvvertical =
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2.0, 
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6.0, 
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10.0 … when the input signal is in 4:2:0 interlace format. In this case ideal chroma position is in the opposite field of the chroma phase in a frame memory, and it causes significant image degradation not only in the sense of PSNR but also of visual quality when the macloblock contains motion. 

2.2 Chroma Mismatch Problem in Field MC Mode
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Fig 2.2

3. Proposed Algorithm

We propose the following simple solutions for each of the frame mode:

Frame MC Mode:

When the value of vertical component of the motion vector mvvertical =
[image: image6.wmf]±

2.0, 
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6.0, 
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10.0 … , the pixel “X” in Fig 2.1 is generated by intra-field prediction. The following filter is used for this interpolation:
{1, 1} //
2
Field MC Mode:

When the pixel being processed is in top field and the reference pixel is in bottom field, the vertical component of motion vector for chroma signal mvy_c can be calculated from the one for luma signal mvy_y as:
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and when the pixel being processed in bottom field and the reference in top field, the vertical component of motion vector for chroma signal mvy_c can be calculated from the one for luma signal mvy_y as:
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4. Simulation

4.1 Simulation Condition

Simulation condition is shown in the table below.

	Codec
	JM42

JM42 with Chroma Phase Correction

	Sequence
	Mobile (720x480i)

Football (720x480i)

F1 (720x576i)

Canoa (720x576i)

Rugby (720x576i)

	GOP
	IBBP… (n=15;m=3)

	QP
	QPI=QPP=28,32,36,40

QPB=QPI+2

	RD Optimization
	On

	Hadamard
	On

	NumberReferenceFrames
	5

	MV Search Range
	±16

	Restricted Search Range
	2

	ABT
	Off

	InterlaceCodingOption
	1 (Pict-level Adaptive Coding)

3 (MB-level Adaptive Coding)

	EntropyCoding
	CABAC (Pict-level Adaptive)

CAVLC (MB-level Adaptive)


Table 4.1

4.2 Simulation Result

5. Conclusion

As for 4:2:0 interlaced video coding chroma-phase-mismatch problem can be observed both with frame_mc mode and with field_mc mode in MPEG-2. In JVT standard, field/frame adaptive coding is introduced (pict-level coding and mb-level coding). “Bugs” in MPEG-2 interlaced video coding should be fixed in JVT interlaced coding. Both in frame_mc mode and frame_mc mode, additional complexity for fixing these bugs is ignorable level. 
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