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Background

2

• LIC parameter derivation in ECM-11.0:

 2-parametric linear model is derived using 
the adjacent line of a block
 Some samples are decimated

 Parameters of the linear model used in LIC:
 Scale
 Shift (set to 5 in ECM-11.0)
 Offset

 Pred = ((Scale * Ref) >> Shift) + Offset,
 Scale

 Shift (set to 5 in ECM-9.0)

where Ref and Pred stand for reference 
and predicted samples

Reference block

Reference 
block boundary

Template of the 
reference block

Current block

Current 
block boundary

Template of the 
current block



Proposal

Obtain template samples for 
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• Extend the set of models applicable to inter-predicted 
blocks:

 In addition to the current 2-parametric LIC model, 
higher-order models can be used to filter reference 
blocks to get prediction blocks

 Switching between models using 
 a flag
 TM cost value obtained for a probe line



Proposal: Reference Filtering for Inter Prediction

Template samples of the reference block

Probe template samples of the 
reference block
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Reference filtering for inter-prediction
x,y

x,y

Reference area

Samples that correspond to non-central positions of coefficients in a filter shape

Shape of a spatial filter

Position in a current template that correponds to a position of filtered 
samples in reference area template

Current block

• Filter parameters are derived using template samples in reference area and current block
• Reference area is filtered using the derived filter coefficients when obtaining predicted block
• Several filters with different parameter sets could be applied within the reference area



Scale estimation:

RFIP: merge mode

Calculate MR-SAD and SAD for 
templates 

Regular merge candidates {Cj}

Uni-
prediction?

Do not update LIC flag 
for candidate Cj

Estimate difference-based 
criteria

Update LIC and RFIP flags

• LIC flag derivation for merge candidates with 
template costs (JVET-AF0128):
• each merge candidate is checked for 

SAD/MR-SAD and dSAD(1)/dSAD(s) to 
determine LIC flag

• In this method, additional check is introduced 
to determine whether RFIP is performed for 
the merge candidate
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RFIP: merge mode (cont’d)

Calculate differences for templates 
DRef and DRec

Get scaling ratio S for the differences 
of reference template DRef

H1 = sum( abs(S DRef - DRec))
H0 = sum( abs(DRef - DRec))

Selection of filterUpdate H0 and/or H1 based on 
LIC flag of a merge candidate

Estimate positions of max(A)
and SRef/SRec
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RFIP: AMVP mode

LIC flag present?

Parse LIC flag

LIC flag == 1?

Reference filtering  
flag present?

Parse reference 
filtering flag

yes

yes

yes

no

no

no

Applied only when LIC flag is on

Additional flag is signaled indicating whether proposed method is applied or not

Derive decision on 
whether to apply RFIP

Templateref Templaterec

RFIP_flag applyRFIP = RFIP_flag?applyRFIP:!applyRFIP

updated applyRFIP value

applyRFIP

Similar to merge 



Experimental results

VUY
Random 
Access
Main 10

-0.05%0.01%-0.13%Class A1

-0.15%-0.15%-0.11%Class A2

-0.08%-0.16%-0.10%Class B

-0.04%-0.11%-0.10%Class C

Class E

-0.08%-0.11%-0.11%Overall

-0.17%-0.12%-0.14%Class D

VUY
Low 
Delay B 
Main 10

Class A1

Class A2

0.51%0.27%-0.12%Class B

-0.40%-0.08%-0.14%Class C

-0.11%-0.27%-0.08%Class E

0.05%0.02%-0.12%Overall

-0.73%0.22%-0.12%Class D



Conclusions
We recommend this proposal for studying in the next round of EE2
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