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1. Introduction

Macroblock-level frame/field adaptive coding was adopted into the JVT Final Committee Draft [1] conditioned upon verifying it as a useful alternative to picture-level frame/field adaptive coding. This contribution provides the results of our simulation experiments supporting the value of MB-level field/frame adaptive coding in the JVT standard.  We compared macroblock-level and picture-level frame/field adaptive coding on two sequences (Mobile & Calendar and World News), coding both without B-frames and with B-frames.  The percent savings in bit rates were calculated with software supplied by G. Bjontegaard [2].

2. Simulation Results Without B-frames

	Codec
	JM4.2 (PICT-Level Frame/Field Adaptive)

JM4.2 (MB-Level Frame/Field Adaptive)

	Sequences
	“Mobile & Calendar” (720x480x30i, 150 frames)
“World News” (720x480x30i, 150 frames)

	GOP
	IPPP… (1 I-Frame, the rest are P-Frames)

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

	Entropy Coding
	CVLC

	RD Optimization
	On

	Hadamard
	On

	Motion Compensation Accuracy
	1/4-pel

	Reference Frames
	2

	MV Search Range
	±16

	Restricted Search Range
	2


Table 2.1.  Simulation conditions without B-Frames.
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Fig 2.1.  Simulation Result for Mobile and Calendar Sequence without B-frames.
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Fig 2.2.  Simulation Result for News Sequence without B-frames.

	Sequence
	Mobile
	News

	%
	14.45
	18.11


Table 2.2.  Bit Rate savings (%)using MB level adaptive coding over picture level adaptive coding
3.  Simulation Results With B-frames

	Codec
	JM4.2 (PICT-Level Frame/Field Adaptive)

JM4.2 (MB-Level Frame/Field Adaptive)

	Sequences
	“Mobile & Calendar” (720x480x30i, 148 frames)
“World News” (720x480x30i, 148 frames)

	GOP
	IBBPBBP… (1 I-Frame, the rest are 2 B-Frames then a P-Frame, 2 B-Frames, then P-Frame, etc.)

	QP
	QPI = QPP = 28, 32, 36, 40;  QPB = QPP + 2

	Entropy Coding
	CVLC

	RD Optimization
	On

	Hadamard
	On

	Motion Compensation Accuracy
	1/4-pel

	Reference Frames
	2

	MV Search Range
	±16

	Restricted Search Range
	2


Table 3.1.  Simulation Conditions with B-Frames.
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Fig 3.1.  Simulation Result for Mobile and Calendar Sequence without B-frames.
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 Fig 3.2.  Simulation Result for News Sequence without B-frames.

	Sequence
	Mobile
	News

	%
	11.16
	11.06


Table 3.2.  Bit Rate savings (%)using MB level adaptive coding over picture level adaptive coding
4. Conclusion

Our simulation results support that macroblock-level frame/field adaptive coding is a useful technique in the JVT standard, giving a bit savings of 11% to 18% on the two sequences tested. 
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