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Abstract

The fast algorithms, JVT-J033 [1] and JVT-K021 [2] are shown to significantly reduce computational complexity for RD optimization-based mode decision without outstanding loss in Baseline and Main Profiles. However, there has been no report on the performance when those methods are applied to high profile. This contribution provides the results. The simulation results show that these algorithms also provide considerable reduction in computational complexity and processing time in High Profile.

Early skip detection and Selective intra mode decision

The proposed algorithms in JVT-J033 and JVT-K021 provided two algorithms for fast high-complexity mode decision. One of them is ‘early skip detection for P and B slice’. It checks whether the skip mode can be chosen for the current macroblock mode or not. To do so, first of all, one needs to estimate the motion vector and reference frame for the given macroblock in order to check the skip condition in P slice. After the motion vector and the reference frame are found, then we calculate the RD cost of 16x16 macroblock and check the P-SKIP condition. The procedure in case of B-slice is similar to that of P-slice. To check whether the current macroblock mode can be decided as SKIP in B-slice, macroblock is encoded as the direct mode in advance. Another class of fast algorithm is ‘Selective Intra mode decision’: it compares degree of spatial correlation with that of temporal correlation for deciding whether proceeding to intra coding is worthwhile. Since proper decision between intra and inter modes need some objective measure of spatial and temporal correlation, we proposed to utilize boundary errors for spatial correlation and number of bits for encoded motion-compensated residual data for the temporal correlation.

Experimental Results
The video sequences and experimental conditions are shown in Table 1. To evaluate the overall performance, all proposed methods are implemented in JM9.2 encoder and tested under the High profile.

Table 1 Simulation condition

	Profile
	High

	Codec
	JM 9.2

	MV search range
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32

	QP
	28, 34, 36, 40

	Number of Reference
	5 (QCIF, CIF) / 3 (HD)

	Common coding option
	Rate distortion optimization,
Hadamard transform
CABAC

Intra period = 4

IBBP coding
‘encoder_highquality_HD.cfg’ config file in JM9.2 was used

	
	

	PC
	Xeon 2.4GHz(dual CPU), 1GB RAM

	Test sequence
	QCIF (100 frames, 10Hz)
	Container, Foreman, News

	
	QCIF (150 frames, 15Hz)
	Silent

	
	CIF (150 frames, 15Hz)
	Paris

	
	CIF (300 frames, 30Hz)
	Mobile, Tempete

	
	720p (33 frames, 30Hz)
	Bigships, Crew, Harbour, City


TS indicate the average time saving in encoding process, which is given as below.
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Where Time[reference] and Time[proposed] are respectively the entire encoding times of JM 9.2 reference software and proposed method.

Table 2 Simulation result for M1 (Early skip detection)
	
	TS [%]
	BDBR [%]
	BDPSNR [dB]

	CONTAINER
	77.78
	0.25
	-0.02

	FOREMAN
	46.23
	0.54
	-0.03

	NEWS
	69.41
	0.59
	-0.04

	MOBILE
	38.68
	1.17
	-0.06

	SILENT
	55.93
	0.29
	-0.01

	PARIS
	57.92
	0.27
	-0.02

	TEMPETE
	37.29
	0.52
	-0.02

	Average
	54.75
	0.52
	-0.03


Table 3 Simulation result for method M2 (Selective Intra coding)
	
	TS [%]
	BDBR [%]
	BDPSNR [dB]

	CONTAINER
	11.46
	0.33
	-0.02

	FOREMAN
	9.67
	0.84
	-0.04

	NEWS
	11.57
	0.69
	-0.05

	MOBILE
	16.22
	0.51
	-0.03

	SILENT
	10.92
	0.53
	-0.03

	PARIS
	18.27
	0.28
	-0.02

	TEMPETE
	16.44
	0.50
	-0.02

	Average
	13.51
	0.53
	-0.03


Table 4 Experimental result of M1+M2 for low resolution
	
	TS [%]
	BDBR [%]
	BDPSNR [dB]

	CONTAINER
	79.68
	0.36
	-0.02

	FOREMAN
	70.01
	1.52
	-0.08

	NEWS
	61.87
	1.16
	-0.08

	MOBILE
	55.56
	1.50
	-0.07

	SILENT
	50.65
	0.88
	-0.05

	PARIS
	58.23
	0.57
	-0.03

	TEMPETE
	64.39
	0.91
	-0.04

	Average
	62.91
	0.99
	-0.05


Table 5 Experimental result of M1+M2 for HD
	
	TS [%]
	BDBR [%]
	BDPSNR [dB]

	CREW
	63.68
	11.38
	-0.32

	BIGSHIPS
	75.22
	2.07
	-0.07

	HARBOUR
	46.41
	1.19
	-0.04

	CITY
	66.92
	2.32
	-0.10

	Average
	63.06
	4.24
	-0.13


In case of High profile, the early skip detection scheme (M1) and the selective intra coding (M2) turn out providing similar complexity reduction with minor quality loss with compare to other profile, as shown in Table 2~4. In Table 5, we can see that overall time saving of given methods is about 63% in case of HD sequence. In this case, BDBR and BDPSNR loss are 4.24% and -0.13dB, respectively. Besides, we don’t see any visual artifact in the decoded sequences. The result shows that the proposed fast mode decision methods significantly reduce overall encoding time with only negligible degradation in case of High profile as well.

Conclusion

To reduce computational complexity and to speed-up the decision process under RD optimization=ON in high profile, we reported performance of the two fast mode decision schemes under the high profile. This information contribution has shown that they considerably reduce encoding time only with negligible coding loss.
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