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There are four different block sizes for ABT in the current JVT: 4x4, 4x8, 8x4 and 8x8. The ABT (luminance) coefficients can be coded using CABAC or UVLC. For interlace materials, two sets of scans are employed: zigzag scans for frame coding and alternate scans for field coding. The 4x4 zigzag and the 4x4 alternate scans are shown in Fig. 1 and 2, respectively. 

On the other hand, it has been shown that CAVLC performs better than UVLC. But, the current CAVLC is designed for 4x4 block only. One way to incorporate CAVLC into ABT-interlace coding is as follows.

1. Apply 4x4 zigzag scan for all the ABT blocks in frame coding and 

2. Apply 4x4 alternate scan for all the ABT blocks in field coding.

Fig. 3 and 4 show the scan patterns of blocks 4x8, 8x4 and 8x8 for frame and field coding respectively. 
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Fig. 1. 4x4 zigzag scan
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Fig. 2. 4x4 alternate scan
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Fig. 3a.  4x4 zigzag scan is applied to block 4x8, where the top 4x4 is scanned first.
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Fig. 3b. 4x4 zigzag scan is applied to block 8x4, where the left 4x4 is scanned first.
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Fig. 3c. 4x4 zigzag scan is applied to block 8x8, where the top-left 4x4 is scanned first, followed by the top-right, the bottom-left, and the bottom-right.
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Fig. 4a. 4x4 alternate scan is applied to block 4x8, where the top 4x4 is scanned first.
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Fig. 4b. 4x4 alternate scan is applied to block 8x4, where the left 4x4 is scanned first.
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Fig. 4c. 4x4 alternate scan is applied to block 8x8, where the top-left 4x4 is scanned first, followed by the top-right, the bottom-left, and the bottom-right.
Simulations were carried out for comparing ABT+UVLC (JVT FCD) and ABT+CAVLC with scan patterns as shown in Fig. 3 and 4. Six interlace sequences were used, as listed in Table 1. Simulations were performed using JM4.0d SW version with modifications on scans for ABT. Coding parameters used are shown in Table 2. 

The results are presented in Table 3 in terms of the % saving in bits by using ABT+CAVLC over ABT+UVLC. These numbers were calculated using the SW provided by Real Network (Bjontegaard Delta bitrate saving in % [2]). ABT+CAVLC gives a bit rate saving of 5~7% for sequences Mobile and Tempete with most of frames coded in frame mode, and 3% for Bus. For other sequences with most of frames coded in field mode, there seems not much difference between ABT+CAVLC over ABT+UVLC.  

Table 1. Common Test Conditions

	MV resolution
	1/4 pel

	Hadamard
	ON

	RD optimization
	ON

	Search Range
	(16

	Restrict Search Range
	2 (no restrictions)

	Reference Frames
	2

	Entropy Coding
	UVLC (FCD) or CAVLC (Fig. 3 & 4)

	GOP structure
	IPPPP… 

	QP for I/P
	28,32,36,40

	AFF
	Picture-Level

	ABT
	ON (intra/inter)

	
	


Table 2. Test Sequences
	Sequence Name
	Full Resolution 4:2:0 Coding
	Frames/ sec
	#frames

	Canoa 
	720x576
	25
	150

	F1 car
	720x576
	25
	150

	Rugby
	720x576
	25
	150

	Bus
	720x480
	30
	150

	Mobile
	720x480
	30
	150

	Tempete
	720x480
	30
	150


Table 3. Bit Rate savings (%) by using scan method 2 over scan method 1for IP only

	Sequence
	Canoa
	F1 car
	Rugby
	Bus
	Mobile
	Tempete

	BDBR(%)
	-1.07
	-0.03
	-0.41
	3.1
	7.68
	5.72


References:
1. T. Wiegand, “Proposed Draft Text Modifications for Joint Video Specification (ITU-T Rec. H.264 | ISO/IEC 14496-10 AVC), Draft 7”, JVT-E022d7, 2002-09-19.
2. G. Bjontegaard, “Calculation of average PSNR differences between RD-curves”, VDCG-M33, Austin, 4/2/01.
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