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An interlace frame can be coded in either frame or field mode. The current JVT main profile allows two sets of scans for ABT [1]: zigzag scans for frame coding and alternate scans for field coding. As examples, Fig. 1 and 2 shows the 4x4 zigzag scan and the 4x4 alternate scan, respectively. 
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Fig. 1. 4x4 zigzag scan
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Fig. 2. 4x4 alternate scan

But, for non-ABT interlace coding, the 4x4 zigzag scan is used for both frame and field coding. This contribution presents the computer simulation results for comparing three scan methods for non-ABT interlace coding: 

1. Scan method 1: 4x4 zigzag scan for both frame and field coding (the current JVT FCD),  

2. Scan method 2: 4x4 zigzag scan for frame coding and 4x4 alternate scan for field coding, matching to the same concept as for ABT interlace coding, and 

3. Scan method 3: 4x4 alternate scan for both frame and field coding.

Simulations were carried out for six video sequences, as listed in Table 1. All simulations were performed using JM4.2 SW version. Coding parameters used are shown in Table 2. The results are presented in Tables 3 and 4 in terms of the % saving in bits by using scan methods 2 and 3 over scan method 1, respectively. These % numbers in Table 3 were calculated by using the SW provided by Real Network (Bjontegaard Delta bitrate saving in % [2]). 

For sequences Canoa, F1car, Rugby and Bus with the majority of frames coded in field coding, scan methods 2 and 3 with 4x4 alternate scan for field coding results in an additional saving by 2%~4%. For sequences Mobile and Tempete with the most of frames coded in frame mode, there is no much difference between methods 1 and 2. But, scan method 3 gives a saving of 2% over method 1.   

Table 1. 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 2. Common Test Condition

	MV resolution
	1/4 pel

	Hadamard
	ON

	RD optimization
	ON

	Search Range
	(16

	Restrict Search Range
	2 (no restrictions)

	Reference Frames
	2

	Entropy Coding
	CAVLC

	GOP structure
	IPPPP… 

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

	AFF
	Picture-Level

	ABT
	OFF


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(%)
	3.84
	1.90
	3.58
	2.97
	0.67
	-0.53


Table 4. Bit Rate savings (%) by using scan method 3 over scan method 1for IP only

	Sequence
	Canoa
	F1 car
	Rugby
	Bus
	Mobile
	Tempete

	BDBR(%)
	3.92
	1.98
	3.59
	3.19
	0.59
	2.17


3. Conclusions

Three scan methods were tested for JVT. The results demonstrate that the 4x4 alternate scan (methods 2 and 3) results in an additional saving in bits by 2~4% for sequences with majority of frames coded in field mode. For sequences with most of frames coded in frame mode, there is not much difference between methods 1 and 2. Method 3 gives a saving of 2% for one sequence Tempete. The saving seems moderate, but it should also be noted that there is no cost. Since frame coding is mainly for progressive sequences, it is suggested that scan method 2 with 4x4 alternate scan for field coding is used for non-ABT interlace coding.  
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