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Abstract

This contribution reports the results of CE6.d experiment 4.4.3 proposed in JCTVC-F358. The experimental results are reported as follows. In 4.4.3, the average BD-rate gain of planar prediction smoothing is 0.1% and angular prediction smoothing is 0.2% for both of AI-HE and AI-LC, respectively. 
1 Introduction

This contribution reports the result of CE6.d experiment 4.4.3 proposed in JCTVC-F358. The proposed methods include filtering for planar and angular predicted samples. For the planar prediction, a same filter of DC boundary filtering in WD4.0 is applied to the upper and left boundary samples of planar predicted blocks as illustrated in Fig 1. For the angular prediction, a diagonal 2-tap filter is applied to the secondary boundary samples of angular(if 'intraPredAngle' is greater than 0) predicted blocks as illustrated in Fig 2. The revised WD text is described in Annex.
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Figure 1 : Filtering on planar predicted samples
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Figure 2 : Filtering on angular predicted samples
2 Experimental results

The evaluation of experiments proposed in JCTVC-F358 [1] was performed based on HM4.0rc1 software under common test conditions [2]. The experiments are conducted on the platform of Intel Core i7 CPU 990X @ 3.46GHz with 24GB RAM. The method is cross-checked by Nokia.

Table 1 and 2 show the performance of planar and angular prediction smoothing, respectively.
Table 1 : Results of planar prediction smoothing.
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Class A -0.2% -0.2% -0.2% -0.1% -0.2% -0.2%

Class B -0.1% -0.1% -0.2% -0.1% -0.2% -0.2%

Class C -0.1% -0.1% -0.1% -0.1% -0.1% -0.1%

Class D -0.1% -0.1% -0.1% -0.1% -0.1% -0.1%

Class E -0.1% -0.1% -0.1% -0.1% -0.1% -0.1%

Overall -0.1% -0.1% -0.1% -0.1% -0.1% -0.1%

-0.1% -0.1% -0.1% -0.1% -0.1% -0.1%

Enc Time[%]

Dec Time[%]

All Intra HE All Intra LC

99%

100%

99%

100%


Table 2 : Results of angular prediction smoothing.
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Class A -0.4% -0.4% -0.3% -0.3% -0.5% -0.5%

Class B -0.2% -0.2% -0.2% -0.2% -0.3% -0.3%

Class C -0.2% -0.1% -0.1% -0.2% -0.2% -0.2%

Class D -0.2% -0.2% -0.2% -0.2% -0.2% -0.2%

Class E -0.3% -0.2% -0.4% -0.3% -0.5% -0.4%

Overall -0.2% -0.2% -0.2% -0.2% -0.3% -0.3%

-0.2% -0.2% -0.2% -0.2% -0.3% -0.3%

Enc Time[%]

Dec Time[%]

All Intra HE All Intra LC

100%

100%

99%

100%
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5 Annex - Decoding process (Based on WD4_d5)
8.3.3.1.6  Specification of Intra_Angular prediction mode

Inputs to this process are:

–
neighbouring samples p[ x, y ], with x, y = -1..2*nS-1,

–
a variable nS specifying the prediction size.
–
a variable cIdx specifying the chroma component of the current block.

Output of this process is:

–
predicted samples predSamples[ x, y ], with x, y =0..nS-1.

This intra prediction mode is invoked when intraPredMode is in the range of 3..33.

Table 8‑6 specifies the mapping table between intraPredMode and the rearranged intra prediction order intraPredOrder. 

...

...

...
The values of the prediction samples predSamples[ x, y ], with x, y = 0..nS-1 are derived by the following procedures.

–
The index variable iIdx and the multiplication factor iFact are derived by

iIdx = ( ( y + 1 )*intraPredAngle ) >> 5

(8‑42)
iFact = ( ( y + 1 )*intraPredAngle ) && 31

(8‑43)
–
Depending on the value of iFact, the following applies.

· If iFact is not equal to 0, the value of the prediction samples predSamples[ x, y ] is derived by

predSamples[ x, y ] = ( ( 32 – iFact )*refMain[ x+iIdx+1 ] + iFact*refMain[ x+iIdx+2] + 16 ) >> 5
(8‑44)
· Otherwise, the value of the prediction samples predSamples[ x, y ] is derived by

predSamples[ x, y ] = refMain[ x+iIdx+1 ]

(8‑45)
Depending on the prediction block size nS and the chroma component index cIdx, the following applies.
–
If cIdx is equal to 0 and nS is less than 64 and intraPredAngle is greater than 0, 

–
If intraPredOrder is less than 18, the following applies.

predSamples[ x, y ] = ( 1*p[ -1, y+1 ] + 3*predSamples[ x, y] + 2 ) >> 2, with x = 0, y = 0..nS-1

predSamples[ x, y ] = predSamples[ x, y ], with x=1..nS-1, y = 0..nS-1

–
Otherwise, the following applies.

predSamples[ x, y ] = ( 1*p[ x+1, -1 ] + 3*predSamples[ x, y] + 2 ) >> 2, with x = 0..nS-1, y = 0

predSamples[ x, y ] = predSamples[ x, y ], with x= 0..nS-1, y = 1..nS-1
8.3.3.1.7  Specification of Intra_Planar prediction mode
Inputs to this process are:

–
neighbouring samples p[ x, y ], with x, y = -1..2*nS-1,

–
a variable nS specifying the prediction size,
–
a variable cIdx specifying the chroma component of the current block.
Output of this process is:

–
predicted samples predSamples[ x, y ], with x, y =0..nS-1.

This intra prediction mode is invoked when intraPredMode is equal to 34.

The values of the prediction samples predSamples[ x, y ], with x, y = 0..nS-1, are derived by

predSamples[ x, y ] = (


( nS – 1 – x ) * p[ -1, y ] + ( x + 1 ) * p[ nS, -1 ] + 


( nS – 1 – y ) * p[ x ,-1 ] + ( y + 1 ) * p[ -1, nS ] + nS ) >> ( k + 1 )
(8‑45)
with x, y = 0..nS-1 where k = log2( nS )
Depending on the prediction block size nS and the chroma component index cIdx, the following applies.
·  If cIdx is equal to 0 and nS is less than 64, the following applies.

predSamples[ 0, 0 ] = ( 1*p[ -1, 0 ] + 2*predSamples[ 0, 0 ] + 1*p[ 0, -1 ] + 2 ) >> 2
predSamples[ x, 0 ] = ( 1*p[ x, -1 ] + 3*predSamples[ x, 0 ] + 2 ) >> 2, with x = 1..nS-1
predSamples[ 0, y ] = ( 1*p[ -1, y ] + 3*predSamples[ 0, y ] + 2 ) >> 2, with y = 1..nS-1
predSamples[ x, y ] = predSamples[ x, y ], with x, y = 1..nS-1
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