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qProposal
vZero merge candidate derivation process regardless of slice_type

qBenefits
vSimplified design

Ø Unified zero merge candidate derivation process for P-slice and B-slice
vSimplified text

Ø 1/3 of text in “8.5.2.1.4 Derivation process for zero motion vector merging 
candidates” is removed.

vReduced MC complexity
Ø MC complexity for B-slice is reduced when zero merge candidate is selected.

qResults
vNo coding loss

Summary
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qZero merge candidate derivation in merge mode
1. Zero merge candidate addition depends on slice_type

Ø For P-slice, L0 uni-predictive zero merge candidate (increasing refIdx by 1)
Ø For B-slice, Bi-predictive zero merge candidate (increasing refIdx by 1)

2. Zero merge candidate fill-up depends on slice_type
Ø For P-slice, L0 uni-predictive zero merge candidate (refIdx == 0)
Ø For B-slice, Bi-predictive zero merge candidate (refIdx == 0)

HM 7.0
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Variable
1) Zero merge candidate addition 

process
2) Zero merge candidate fill-up 

process
P-slice B-slice P-slice B-slice

predFlagL0 1 1 1 1
predFlagL1 0 1 0 1

mvL0 (0, 0) (0, 0) (0, 0) (0, 0)
mvL1 (0, 0) (0, 0) (0, 0) (0, 0)

refIdxL0 r r 0 0
refIdxL1 -1 r -1 0



qUse L0 uni-predictive zero merge candidate for both P-
slice and B-slice
1. Zero merge candidate addition regardless of slice_type

Ø L0 uni-predictive zero merge candidate (increasing refIdx by 1)

2. Zero merge candidate fill-up regardless of slice_type
Ø L0 uni-predictive zero merge candidate (refIdx == 0)

Proposal
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Variable 1) Zero merge candidate addition 
process

2) Zero merge candidate fill-up 
process

predFlagL0 1 1
predFlagL1 0 0

mvL0 (0, 0) (0, 0)
mvL1 (0, 0) (0, 0)

refIdxL0 r 0
refIdxL1 -1 -1



Comparison
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Spatial merge candidate derivation

Temporal merge candidate derivation

Combined bi-predictive merge candidate 
derivation

Zero merge candidates (addition)

Zero merge candidates (fill-up)

P-slice
L0: (0, 0), r

B-slice
L0: (0, 0), r
L1: (0, 0), r

P-slice
L0: (0, 0), 0

B-slice
L0: (0, 0), 0
L1: (0, 0), 0

Zero merge candidates (addition)

Zero merge candidates (fill-up)

P-slice
L0: (0, 0), r

B-slice
L0: (0, 0), r
L1: (0, 0), r

P-slice
L0: (0, 0), 0

B-slice
L0: (0, 0), 0
L1: (0, 0), 0

Spatial merge candidate derivation

Temporal merge candidate derivation

Combined bi-predictive merge candidate 
derivation

HM 7.0 Proposal



q Simplified design
vUnified zero merge candidate 

derivation process for P-slice 
and B-slice

q Simplified text
vNo additional line is added.
v1/3 of text in “8.5.2.1.4 

Derivation process for zero 
motion vector merging 
candidates” is removed.

q Reduced MC complexity
vMC complexity for B-slice is 

reduced when zero merge 
candidate is selected.

Benefits
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q Results
v No coding loss (0.0%) on average in all common test conditions

Experimental results
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Confirmed by
Panasonic
(JCTVC-J0443)

Random Access Main Random Access HE10
Y U V Y U V

Class A 0.0% -0.3% -0.2% 0.0% 0.1% 0.1%
Class B 0.0% 0.0% 0.1% 0.1% 0.1% 0.0%
Class C 0.0% 0.0% 0.0% 0.0% 0.0% -0.1%
Class D 0.0% 0.1% -0.1% 0.0% 0.0% -0.1%
Class E
Overall 0.0% 0.0% -0.1% 0.0% 0.1% 0.0%

0.0% 0.0% -0.1% 0.0% 0.1% 0.0%
Class F 0.0% 0.1% 0.0% 0.0% 0.1% 0.1%
Enc Time[%] 100% 98%
Dec Time[%] 100% 100%

Low delay B Main Low delay B HE10
Y U V Y U V

Class A
Class B 0.0% 0.0% 0.1% 0.0% 0.0% 0.4%
Class C 0.0% 0.3% 0.0% 0.0% -0.1% 0.0%
Class D 0.0% 0.2% 0.0% -0.1% 0.0% 0.2%
Class E -0.1% -0.2% -0.5% 0.2% 0.1% 0.3%
Overall 0.0% 0.1% -0.1% 0.0% 0.0% 0.2%

0.0% 0.0% 0.0% 0.0% 0.0% 0.3%
Class F -0.1% -0.1% 0.0% 0.1% 0.0% 1.1%
Enc Time[%] 99% 97%
Dec Time[%] 100% 100%



q Proposal
v Zero merge candidate derivation process regardless of slice_type

q Benefits
v Simplified design, simplified text, reduced MC complexity

q Source code modification
v Replacement of only one line and removal of five lines

q Results
v No coding loss

q Identical to JCTVC-J0180 (USTC & Huawei)

q We suggest the proposal to be included in DIS.

Conclusions
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Thank	You	Very	Much	!
www.etri.re.kr
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