_xk

s e e S = . 4
= =" &) -8 SRR - fﬂ@’f"ﬂifﬂ

<6 JCT-VC meeting @Torino, IT, July 2011>

<JCTVG-F396> MC Complexity

Reduction for Bi-prediction

Hui Yong Kim

hykim5@etri.re.kr

Realistic Media Research Team, ETRI
Media Lab., KyungHee Univ.

E T I ==, KyungHee Univ.

16 July 2011



JCTVC-F356 & F712

1 JCTVC-F356 MC complexity reduction
¢ Method 1
¢ Method 2
¢ Method 3
¢ Cross-checked by Nokia (JCTVC-F725)

d JCTVC-F712 Additional results on JCTVC-F356
¢ Method A
% Method B
¢ Cross-checked by BBC (JCTVC-F7xx)
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Introduction

d Observation
% % Area of PUs satisfying “mvL0==mvL1 && refFrameLO==refFrameL1”

100 R, 14177

QP | LD HE (%) | LD LC (%) | RA HE (%) | RA LC (%)
37 7.8% 8.0%
32 5.4% 6.0%
ClassA =2 3.4% 4.0%
22 1.9% 2.3%
37 38.3% 38.6% 10.5% 10.7%
Class B 32 28.8% 28.4% 8.1% 8.4%
27 21.0% 19.8% 5.3% 5.4%
22 11.6% 9.2% 1.9% 2.1%
37 31.3% 33.6% 7.3% 8.2%
Class C 32 21.0% 23.2% 4.6% 5.7%
27 14.2% 16.2% 2.8% 3.6%
22 9.3% 10.1% 1.9% 2.1%
37 32.9% 35.0% 9.9% 11.1%
Class D 32 22.6% 23.7% 6.2% 7.1%
27 15.4% 16.3% 3.9% 3.9%
22 10.0% 10.2% 2.0% 2.0%
37 71.0% 70.2%
Class E 32 55.1% 57.7%
27 | 41.0% 44.8%
22 29.6% 34.4%
Average 28.3% 29.5% 5.2% 5.7%

* LD: % Area is computed for all B-Slices

* RA: % Area is computed for the B-Slices of temporal-level O

HM3.0

LD-LC
BasketballDrill
(832x480)

QP: 32

POC: 3

¢ Redundant MC and weighted averaging operations for those cases
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Introduction

1 HM 3.0 Motion Compensation

Motion vectors and reference indices
derivation process

Decoding process for inter prediction samples

@icﬁon, No Uni-prediction MC

mvLC MC’ed
ref_idx_IC G Block

Bi-prediction MC

mvLO

X MC >
Yes S Weighted MC'ed
—>
Average Block
mvL1 MC
ref_idx_I1
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Method 1

] Modification of decoding process for inter prediction samples

¢ If the two motion information is the same,
use uni-MC process instead of bi-MC process.

Motion vectors and reference indices
derivation process

Decoding process for inter prediction samples

@iction? No Uni-prediction MC

Yes S mvLC MC’ed
ref _idx_IC S Block

efitical motion informat
(RefPicOrderCnt(currPic,refldxL0,L0)
==RefPicOrderCnt(currPic,refldxL1,L1
&& mvLO==mvL1)

Bi-prediction MC

mvLO
X MC >

ref_idx_10 . 0

- = Weighted MC’ed
—
Average Block

mvL1 MC

ref _idx_I1
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Method 2

] Modification of derivation process for Merge mode MVs

¢ If the two motion information is the same,
change the prediction mode to L.O uni-prediction.

HM 3.0 Derivation process of reference indices for
temporal merging candidate

HM 3.0 TMVP derivation process

Bi-prediction?
refldxL0>=0 && refldxL1>=0

No

Identical motion information?
(RefPicOrderCnt(currPic,refldxL0,L0)==RefPicOrderCnt(currPic,refldxL1,L1)
&& mvL0Col==mvL1Col)

No

availableFlagL1Col =0, refldxL1l=-1

End <
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Method 2 (cont’d)

¢ Zero merge-candidate (NumMergeCand == 0) case

RefPicOrderCnt(currPic,0,L0)
==RefPicOrderCnt(currPic,0,L1)

Slice_type

v \ 4

mvLX = (0,0) mvLX = (0,0)
refldxLO = 0, refldxL1 = -1 refldxLO = 0, refldxLX =0
predFlagL0 =1, predFlagL1 =0 predFlagL0 =1, predFlagL1 =1

A 4

EG
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Method 3

 Method 2 + Encoder only modification

¢ If a mode satisfies all the following conditions,
» PredMode==MODE_INTER && merge_flag==0
» inter_pred_flag==Pred_BI
» mvLO==mvL1
» RefPicOrderCnt(currPic, refldxL0, LO)==RefPicOrderCnt(currPic, refldxL1,
L1)
¢ Then perform the following assignments,
» inter_pred_flag = Pred_LC
» mvLC = mvL0O

» refldxL.C € min(refldxLO0, refldxL1)
o IfrefldxL0 <=refldxL1, then refldxL1=-1, PredFlagl.0=1, PredFlaglL.1=0
o Otherwise, refldxL0=-1, PredFlagL0=0, PredFlagL1=1
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Experimental Results

1 Method 1 (Uni-MC instead of Bi-M()

¢ Left: F356, Right: F725 (from cross-checker)

Random Access HE Random Access LC Random Access HE Random Access LC

Y U Vv Y U Vv y | u [ v Yy [ u [ v
Class A 0.0 0.0 -0.1 0.0 0.0 0.1] |Class A 0.0 0.0 -0.1 0.0 0.0 0.1
Class B 0.0 0.0 -0.1 0.0 0.0 0.0| [Class B 0.0 0.0 -0.1 0.0 0.0 0.0
Class C 0.0 0.0 0.0 0.0 0.0 -0.1| [Class C 0.0 0.0 0.0 0.0 0.0 -0.1
Class D 0.0 0.0 0.0 0.0 -0.1 0.0| [Class D 0.0 0.0 0.0 0.0 -0.1 0.0
Class E Class E
Overall 0.0 0.0 0.0 0.0 0.0 0.0] |All 0.0 0.0 0.0 0.0 0.0 0.0
Enc Time[%] 101% 100% Enc Time[%] 87% 94%
Dec Time[%] 98% 99% Dec Time[%] 101% 99%

Low delay B HE Low delay B LC Low delay B HE Low delayBLC

Y U \ Y U \Y; Y U V Y U \Y;
Class A Class A
Class B 0.0 0.3 0.0 0.0 0.0 -0.1| |Class B 0.0 0.3 0.0 0.0 0.0 -0.1
Class C 0.0 0.0 -0.1 0.0 0.0 -0.2| [Class C 0.0 0.0 -0.1 0.0 0.0 -0.2
Class D 0.0 -0.1 0.0 0.0 0.0 -0.2| |Class D 0.0 -0.1 0.0 0.0 0.0 -0.2
Class E 0.1 -0.2 -0.7 -0.1 0.2 -0.5| |Class E 0.1 -0.2 -0.7 -0.1 0.2 -0.5
Overall 0.0 0.1 -0.1 0.0 0.0 -0.2| |All 0.0 0.1 -0.1 0.0 0.0 -0.2
Enc Time[%] 99% 99% Enc Time[%] 95% 91%
Dec Time[%] 97% 96% Dec Time[%] 97% 95%
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Experimental Results

1 Method 2 (LO uni-prediction TMV)

Random Access HE Random Access LC
Y U \ Y U V

Class A 0.0 -0.1 0.1 0.0 0.0 0.1
Class B 0.0 0.0 0.0 0.0 0.0 0.0
Class C 0.0 0.1 0.0 0.0 -0.1 -0.1
Class D 0.0 -0.1 0.0 0.0 0.0 0.1
Class E

Overall 0.0 0.0 0.0 0.0 0.0 0.0
Enc Time[%] 100% 100%

Dec Time[%] 100% 99%

Low delay B HE Low delay BLC
Y U V Y U V

Class A

Class B -0.1 0.2 0.0 0.0 -0.1 -0.3
Class C 0.0 0.1 0.0 0.0 -0.1 -0.1
Class D 0.0 0.1 0.3 0.0 -0.3 -0.3
Class E 0.0 0.3 -0.2 0.0 0.0 -0.6
Overall 0.0 0.2 0.0 0.0 -0.1 -0.3
Enc Time[%] 100% 100%

Dec Time[%] 96% 96%
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Experimental Results

1 Method 3 (Method 2 + Encoder only modification)

Random Access HE Random Access LC
Y U \ Y U \

Class A -0.1 -0.1 0.0 0.0 0.0 0.2
Class B 0.0 -0.1 0.0 0.0 0.0 0.0
Class C 0.0 0.0 0.0 0.0 -0.1 -0.1
Class D 0.0 -0.1 -0.1 0.0 0.0 0.0
Class E

Overall 0.0 -0.1 0.0 0.0 0.0 0.0
Enc Time[%] 100% 101%

Dec Time[%] 99% 99%

Low delay B HE Low delay BLC
Y U V Y U V

Class A

Class B -0.1 -0.1 -0.1 0.0 -0.1 -0.3
Class C -0.1 -0.1 -0.1 0.0 0.0 0.0
Class D -0.1 0.1 -0.1 0.0 0.0 0.0
Class E 0.0 -0.4 -0.5 0.1 -0.1 -0.3
Overall 0.0 -0.1 -0.2 0.0 0.0 -0.2
Enc Time[%] 100% 100%

Dec Time[%] 96% 96%
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Summary

1 In the current design, the same motion vector could be
used for bi-prediction.

] Several methods for MC complexity reduction for the
same-motion case
¢ Method 1: Uni-MC instead of Bi-MC
¢ Method 2: LO uni-TMVP instead of bi-TMVP (for Merge/Skip)
¢ Method 3: Method 2 + Encoder only modification for AMVP

RA-HE RA-LC LDB-HE LDB-LC

BDR ET/DT BDR ET/DT BDR ET/DT BDR ET/DT

Method 1 | 0.0% 101%/98% 0.0% 100%/99% 0.0% 99%/97% 0.0% 99%/96%

Method 2 | 0.0% 100%/100% | 0.0% 100%/99% 0.0% 100%/96% 0.0% 100%/96%

Method 3 | 0.0% 100%/99% 0.0% 101%/99% 0.0% 100%/96% 0.0% 100%/96%
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Thank You Very Much !
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