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Abstract

The 4x4 mode-dependent DCT/DST proposal from JCTVC-E125 was adopted in Geneva meeting in March 2011 for the 4x4 Luma blocks. In this proposal, the mode-dependent DCT/DST scheme is extended to 4x4 Chroma blocks as well. Experimental results are provided with HM 3.0 as anchor for the test conditions as stipulated in Core Experiment 7. Average BD Rate gains of 0.3 %, 0.7 %, 0.6 % and 0.6 % are obtained for Chroma components in Intra High Efficiency, Intra Low Complexity, Random Access High Efficiency, and Random Access Low Complexity settings.
1 Introduction
Mode-dependent DCT/DST was first published in literature in [1]. In [2-4], the DCT/DST scheme was only applied to the Luma blocks. The 4-point DST transform from JCTVC-E125 [4] was adopted in Geneva meeting in March 2011 for the 4x4 Luma blocks. In this contribution, we extend the application of DCT/DST to 4x4 Chroma blocks in HM 3.0.
1.1 Mode-Dependent DCT/DST for Chroma
In HM 3.0, the mode-dependent DCT/DST from [4] is applied to 4x4 Luma blocks. For the 4x4 Chroma blocks, only the conventional DCT is used. However, similar to Luma, there are various directional modes for Chroma modes, and the compression efficiency can be improved by applying the mode-dependent DCT/DST scheme to Chroma U and V blocks. We next present the simulation results for applying the DCT/DST scheme for 4x4 Chroma blocks.
2 Simulation Results

The test conditions as stipulated in Core Experiment 7 [5] were followed for conducting the simulations. The anchor was HM 3.0, and the performance of the proposed DCT/DST scheme for 4x4 Chroma blocks was evaluated for the following 2 settings: Intra High Efficiency and Intra Low Complexity. The simulations were performed in a Linux 64 bit environment.

Experiment 1: Proposed 4x4 DCT/DST for Chroma scheme with HM 3.0 as anchor
Table 1 shows the simulation results when the mode-dependent DCT/DST scheme was extended to 4x4 Chroma U and V blocks in HM 3.0 for the horizontal and vertical modes only. Detailed results are available in the attached Excel sheet JCTVC-F553_ver_2.xls. 
Table 1: Simulation Results for applying mode-dependent DCT/DST scheme for 4x4 Chroma blocks with HM 3.0 as anchor
	
	
	
	
	
	
	
	

	 
	All Intra HE
	All Intra LC
	

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate
	

	Class A
	0.0
	-0.2
	-0.1
	0.0
	-0.4
	-0.4
	

	Class B
	0.0
	-0.3
	-0.3
	0.0
	-0.6
	-0.6
	

	Class C
	0.0
	-0.4
	-0.5
	0.0
	-0.7
	-0.9
	

	Class D
	0.0
	-0.5
	-0.6
	-0.1
	-0.9
	-1.1
	

	Class E
	0.0
	-0.2
	-0.1
	0.0
	-0.6
	-0.8
	

	All
	0.0
	-0.3
	-0.3
	0.0
	-0.6
	-0.8
	

	Enc Time[%]
	100%
	100%
	

	Dec Time[%]
	100%
	100%
	

	
	
	
	
	
	
	
	

	 
	 
	Random access HE
	 
	 
	Random access LC
	 
	

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate
	

	Class A
	0.0
	-0.4
	-0.5
	-0.1
	-0.5
	-0.2
	

	Class B
	0.0
	-0.5
	-0.6
	0.0
	-0.6
	-0.7
	

	Class C
	0.0
	-0.3
	-0.7
	0.0
	-0.7
	-0.7
	

	Class D
	0.0
	-0.9
	-0.9
	0.0
	-1.0
	-0.5
	

	Class E
	 
	 
	 
	 
	 
	 
	

	All
	0.0
	-0.5
	-0.7
	0.0
	-0.7
	-0.5
	

	Enc Time[%]
	99%
	100%
	

	Dec Time[%]
	99%
	100%
	

	
	
	
	
	
	
	
	


From the above results, we can see that on average there is a gain of 0.3% and 0.7 % BD Rate for the Chroma U and V components in the Intra High Efficiency and Intra Low Complexity settings respectively. Similarly for the Random Access High Efficiency and Low complexity settings, the average BD Rate gain for Chroma is 0.6 % and 0.6 % respectively.
2.1 Qualitative Results

We did not notice any subjective differences in the visual quality of the coded sequences.

2.2 Complexity

The only change in HM 3.0 was to apply the existing DCT/DST scheme for 4x4 blocks in HM 3.0 to 4x4 Chroma blocks for horizontal and vertical modes.
3 Conclusions 
In this contribution, we have mode-dependent DCT/DST scheme for 4x4 Chroma blocks. Simulation results show significant BD Rate gains for Chroma components as compared to HM 3.0 anchors without any additional complexity. We recommend adopting this proposal in HM.
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