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Abstract

This contribution is related to Core Experiment 4: Interpolation for MC (Chroma) [1]. In this contribution, the coding results of high precision interpolation filtering for chroma components are presented.
1 Chroma high precision filtering
In the current JCTVC Test Model, motion vector precision reaches ¼ pel and bilinear interpolation is used for chroma components. If chroma subsampling is 4:2:0, which is used in all of the current test sequences, we can get 1/8 pel motion vector for chroma components by scaling down the luma motion vectors. JCTVC-A121 [2] proposed using 3 interpolation filters for 1/4th, 1/2, and 3/4th pixel position. 1/8th pixel position uses direct filters which are derived from the 1/4th pixel position filters. The highest accuracy for the chroma motion vectors is 1/8th pixel. 
The interpolation filters are 6-tap filters that sum up to 32. To perform interpolation with 1/8th pixel accuracy, we use direct filters which are derived from the 1/4th pixel position filters. The 1/4th pixel accuracy filters used for chroma are as follows:
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2 Experiment results

The coding efficiency is evaluated in RandomAccess (RA) and LowDelay (LD) configurations for both high efficiency and low complexity cases. The coding efficiency is measured by using BD-Rate of each color component. The single value YUV BD-rate [1] is also provided here.

The experimental results are shown in Table 1. Compared to TMuC0.9, in RandomAccess case the average bit rate reduction is 1.9%. In RandomAccess LoCo case, the average bit rate reduction is 2.1%. For low delay and low delay LoCo cases, the average bit rate reductions are 1.4% and 2.1% respectively.

Table 1: simulation results of chroma high precision filtering using JCTVC-A121 filters [2]
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Y U V YUV Y U V YUV

Class A -0.1 -1.5 -2.3 -0.7 -0.1 -1.9 -2.7 -0.9

Class B -0.1 -4.7 -5.7 -1.8 -0.1 -5.8 -6.2 -1.9

Class C -0.2 -5.3 -4.9 -2.0 -0.2 -6.5 -5.9 -2.3

Class D -0.3 -6.6 -8.1 -2.6 -0.2 -8.1 -9.9 -2.8

Class E

All -0.2 -5.0 -5.7 -1.9 -0.2 -6.1 -6.6 -2.1

Y U V YUV Y U V YUV

Class A

Class B -0.4 -2.7 -3.4 -1.3 -0.7 -5.9 -7.6 -2.4

Class C -0.5 -3.2 -3.7 -1.8 -0.7 -5.8 -5.0 -2.6

Class D -0.6 -4.2 -4.6 -2.1 -1.1 -7.9 -8.6 -3.2

Class E -0.1 -0.6 -0.8 -0.2 -0.3 2.6 2.9 0.6

All -0.4 -2.8 -3.3 -1.4 -0.7 -4.8 -5.2 -2.1

A121

Low delay Low delay LoCo


The DCT-IF 6 tap filter set currently used in TMuC has the coefficient values which summed up to 256. Therefore it can have better characteristics in frequency response. The simulation results are provided in Table 2.
Table 2: simulation results of chroma high precision filtering using DCT-IF 6 tap filters.
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Y U V YUV Y U V YUV

Class A -0.1 -2.4 -3.1 -1.0 -0.1 -3.2 -3.9 -1.4

Class B -0.1 -5.2 -6.8 -2.0 -0.1 -7.5 -8.0 -2.5

Class C -0.2 -6.3 -6.0 -2.4 -0.2 -8.7 -8.2 -3.1

Class D -0.3 -7.6 -9.9 -3.0 -0.3 -10.0 -12.5 -3.4

Class E

All -0.2 -5.7 -6.9 -2.2 -0.2 -7.9 -8.7 -2.8

Y U V YUV Y U V YUV

Class A

Class B -0.5 -4.4 -5.0 -1.9 -0.9 -9.5 -11.3 -3.8

Class C -0.6 -6.0 -6.1 -2.8 -0.9 -10.7 -9.8 -4.8

Class D -0.8 -9.5 -11.9 -3.8 -1.4 -11.2 -13.7 -4.7

Class E -0.3 -5.1 -6.0 -2.0 -0.3 4.1 -0.3 0.3

All -0.6 -6.2 -7.2 -2.6 -0.9 -7.7 -9.5 -3.5

DCT-IF

Low delay Low delay LoCo


3 Conclusion

We have observed significant coding gain from using high precision filters in chroma interpolation. The complexity increase in the encoder side is negligible because motion estimation which is the most time-consuming part is based on luma only.  The increase on decoding time is small too. We suggest that chroma high precision filters are used in the HEVC test model. 
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		A121				Random access								Random access LoCo

				Y		U		V		YUV		Y		U		V		YUV

		Class A		-0.1		-1.5		-2.3		-0.7		-0.1		-1.9		-2.7		-0.9

		Class B		-0.1		-4.7		-5.7		-1.8		-0.1		-5.8		-6.2		-1.9

		Class C		-0.2		-5.3		-4.9		-2.0		-0.2		-6.5		-5.9		-2.3

		Class D		-0.3		-6.6		-8.1		-2.6		-0.2		-8.1		-9.9		-2.8

		Class E

		All		-0.2		-5.0		-5.7		-1.9		-0.2		-6.1		-6.6		-2.1



				Low delay								Low delay LoCo

				Y		U		V		YUV		Y		U		V		YUV

		Class A

		Class B		-0.4		-2.7		-3.4		-1.3		-0.7		-5.9		-7.6		-2.4

		Class C		-0.5		-3.2		-3.7		-1.8		-0.7		-5.8		-5.0		-2.6

		Class D		-0.6		-4.2		-4.6		-2.1		-1.1		-7.9		-8.6		-3.2

		Class E		-0.1		-0.6		-0.8		-0.2		-0.3		2.6		2.9		0.6

		All		-0.4		-2.8		-3.3		-1.4		-0.7		-4.8		-5.2		-2.1
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		DCT-IF				Random access								Random access LoCo

				Y		U		V		YUV		Y		U		V		YUV

		Class A		-0.1		-2.4		-3.1		-1.0		-0.1		-3.2		-3.9		-1.4

		Class B		-0.1		-5.2		-6.8		-2.0		-0.1		-7.5		-8.0		-2.5

		Class C		-0.2		-6.3		-6.0		-2.4		-0.2		-8.7		-8.2		-3.1

		Class D		-0.3		-7.6		-9.9		-3.0		-0.3		-10.0		-12.5		-3.4

		Class E

		All		-0.2		-5.7		-6.9		-2.2		-0.2		-7.9		-8.7		-2.8



				Low delay								Low delay LoCo

				Y		U		V		YUV		Y		U		V		YUV

		Class A

		Class B		-0.5		-4.4		-5.0		-1.9		-0.9		-9.5		-11.3		-3.8

		Class C		-0.6		-6.0		-6.1		-2.8		-0.9		-10.7		-9.8		-4.8

		Class D		-0.8		-9.5		-11.9		-3.8		-1.4		-11.2		-13.7		-4.7

		Class E		-0.3		-5.1		-6.0		-2.0		-0.3		4.1		-0.3		0.3

		All		-0.6		-6.2		-7.2		-2.6		-0.9		-7.7		-9.5		-3.5














