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Abstract

This contribution proposes unification of the two directional intra prediction approaches (ADI introduced in JCTVC-A124 and Angular Intra Prediction introduced in JCTVC-A119) which were included in the initial TMuC design in the first JCT-VC meeting. The proposed unified approach provides a single clean design for TMuC intra prediction and is reported to provide an Intra picture coding efficiency improvement of around 1.4% over the default TMuC configuration and around 2.8% improvement over TMuC 0.1.
1 Introduction

In the first JCT-VC meeting it was agreed to include both ADI (“Arbitrary Direction Intra” as described in JCTVC-A124) and “Angular Intra Prediction” as described in JCTVC-A119 to the initial TMuC design. In the current TMuC, the Angular Prediction is applied to the PUs of size 8x8 and ADI for the rest of the PUs. During the course of integrating the tools to the initial TMuC design, the proponents realized the design can be improved and unified. Instead of applying different tools at different PU sizes, a more optimal design is achieved by harmonizing the different aspects of the two approaches and applying the same algorithm at all PU sizes. This proposal aims to have a clean design with no duplicated software components and also achieves a coding efficiency improvement compared to current TMuC design by implementing the most effective subroutines of the two approaches.
2 Algorithm Description
As mentioned above the algorithm proposed in this contribution harmonizes the different aspects of the two directional intra prediction methods in TMuC and simplifies the overall TMuC design by providing a single directional intra prediction method proposed to be applied for all intra PU sizes. The unified design consists of:

1. Prediction directions as defined in ADI with angles of +/- [0,2,5,9,13,17,21,26,32] / 32. 
2. Reconstruction of the pixel values as in Angular Intra Prediction using linear interpolation of the reference samples.

3. Limiting the number of available prediction modes for different PU sizes as in ADI (17 for 4x4; 34 for 8x8, 16x16 and 32x32; 5 for 64x64 and 128x128).

4. Prediction of the most likely direction as in ADI.
3 Objective Performance
In order to assess the objective performance of the harmonized intra prediction the following simulation conditions were followed.

TMuC version:
0.4 (Revision 40)

TOOL CFG: 
ALF:1 IBD:1 HAD:1 SRD:1 RDQ:1 SQP:0 ASR:1 PAD:0 LDC:1 NRF:0 BQP:1 QBO:0 GPB:0 FEN:1 RQT:1 CIP:1 ROT:1 AIS:1 MRG:1 IMP:1 AMVRES:1 SPF:1

Entropy coder: 
CABAC

QP set:


24, 28, 32, 36
The table below lists the Bjontegaard Delta Bitrate reduction with the harmonized design with respect to the current TMuC. More detailed simulation results will be presented at the meeting.
The table below provides the Bjontegaard Delta Bitrate measurements with different intra prediction configurations available in TMuC as well as the proposed unified solution. MDDT was disabled in this experiment as the TMuC 0.4 does not support switching off Angular Intra Prediction when MDDT is enabled. Anchor is the TMuC 0.4 with ADI used for all the PU sizes (#define ANG_INTRA 0 in TMuC 0.4). “TMuC” corresponds to the default TMuC 0.4 configuration and utilizes Angular Intra Prediction for the 8x8 PU size and ADI for the rest (#define ANG_INTRA 1 in TMuC 0.4). “UNIF” is the unified design described above. More detailed simulation results will be presented at the meeting.
	Configuration:
	TMuC
	
	UNIF
	

	Sequence
	BD-Bitrate
	BD-PSNR
	BD-Bitrate
	BD-PSNR

	Traffic
	-0.786
	0.041
	-1.863
	0.098

	PeopleOnStreet
	-1.200
	0.067
	-2.594
	0.145

	Kimono
	-0.090
	0.004
	-0.253
	0.009

	ParkScene
	0.457
	-0.019
	0.033
	-0.002

	Cactus
	-1.669
	0.062
	-3.298
	0.123

	BasketBallDrive
	-0.848
	0.020
	-5.070
	0.124

	BQTerrace
	-1.437
	0.085
	-2.695
	0.159

	BQMall
	-0.992
	0.062
	-2.481
	0.157

	PartyScene
	-0.484
	0.038
	-0.928
	0.071

	RaceHorses_big
	-0.981
	0.062
	-1.692
	0.109

	BasketballDrill
	-3.901
	0.185
	-7.068
	0.335

	BlowingBubbles
	-0.579
	0.033
	-1.275
	0.073

	BQSquare
	-1.282
	0.113
	-2.485
	0.215

	RaceHorses_s
	-1.466
	0.104
	-1.617
	0.109

	BasketBallPass
	-3.430
	0.207
	-5.411
	0.327

	Vidyo1
	-2.369
	0.110
	-4.784
	0.224

	Vidyo3
	-1.837
	0.078
	-3.491
	0.151

	Vidyo4
	-1.754
	0.078
	-3.289
	0.147

	Averages
	
	
	
	

	BDR Class A
	-0.993
	0.054
	-2.229
	0.122

	BDR Class B
	-0.717
	0.030
	-2.257
	0.083

	BDR Class C
	-1.590
	0.087
	-3.042
	0.168

	BDR Class D
	-1.689
	0.114
	-2.697
	0.181

	BDR Class E
	-1.987
	0.089
	-3.855
	0.174

	Average All
	-1.416
	0.076
	-2.863
	0.146
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