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FIG. 4: General Block Diagram of the
Generalized Bi-prediction Module
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FIG. 6: General Block Diagram of the
Generalized Bi-prediction Module
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FIG. 9: Six-parameter Affine Mode: V,, V4,
and V; are Control Points; (MV,, MV,) is
Motion Vector of the Sub-block Centered at
Position (X, y)
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FIG. 10: Interweaved Prediction Procedure
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FIG. 11: Weighting Values in a Sub-block
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FIG. 12: Interweaved Prediction is not Applied
on the Cross Hatched Regions

By | Bo

A

Ao

FIG. 13A: The SbTMVP Process in VVC - Spatial
Neighboring Blocks Used by ATVMP
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FIG. 14: Neighboring Motion Vectors that
are Used in RMVF Motion Parameter Derivation
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FIG. 15: Reduced Neighboring Motion Vector
Candidates for RMVF Motion Parameter
Derivation
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FIG. 17A: MV Derivation for Sub-block for
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FIG. 17B: Locations of Chroma Samples
in 4:2:0 Chroma Format
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FIG. 17C: Extended Prediction Sub-block.
Shaded Circles are Padding Samples around
4x4 Sub-block. Using Sobel Filter as an
Example, Samples in the box are Used to
Calculate the Gradients of the Sample in the
Center of the Box
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w0~ FIG.20
r—2010

GENERATE A SUB-BLOCK-BASED MOTION PREDICTION SIGNAL USING AT
LEAST A FIRST MOTION VECTOR FOR A FIRST SUB-BLOCK OF THE CURRENT
BLOCK AND A FURTHER MOTION VECTOR FOR A SECOND SUB-BLOCK OF
THE CURRENT BLOCK

‘ F— 2020

CALCULATE A FIRST SET OF GRADIENT VALUES FOR A FIRST SAMPLE
LOCATION IN THE FIRST SUB-BLOCK OF THE SUB-BLOCK-BASED MOTION
PREDICTION SIGNAL AND A SECOND, DIFFERENT SET OF GRADIENT VALUES
FOR A SECOND SAMPLE LOCATION IN THE FIRST SUB-BLOCK OF THE SUB-
BLOCK BASED MOTION PREDICTION SIGNAL

¢ F—ZOSO

DETERMINE A FIRST SET OF MOTION VECTOR DIFFERENCE VALUES FOR THE
FIRST SAMPLE LOCATION AND A SECOND, DIFFERENT SET OF MOTION
VECTOR DIFFERENCE VALUES FOR THE SECOND SAMPLE LOCATION,

WHEREIN THE FIRST SET OF MOTION VECTOR DIFFERENCE VALUES FOR A
FIRST SAMPLE LOCATION IS INDICATIVE OF A DIFFERENCE BETWEEN A
MOTION VECTOR AT THE FIRST SAMPLE LOCATION AND THE MOTION
VECTOR OF THE FIRST SUB-BLOCK AND THE SECOND SET OF MOTION
VECTOR DIFFERENCE VALUES FOR A SECOND SAMPLE LOCATION IS
INDICATIVE OF A DIFFERENCE BETWEEN A MOTION VECTOR AT THE SECOND
SAMPLE LOCATION AND THE MOTION VECTOR OF THE FIRST SUB-BLOCK

* f—_2040

DETERMINE A PREDICTION REFINEMENT SIGNAL USING THE FIRST AND
SECOND SETS OF GRADIENT VALUES AND THE FIRST AND SECOND SETS OF
MOTION VECTOR DIFFERENCE VALUES

¢ r——2050

COMBINE THE SUB-BLOCK BASED MOTION PREDICTION SIGNAL WITH THE
PREDICTION REFINEMENT SIGNAL TO PRODUCE A REFINED MOTION
PREDICTION SIGNAL

¢ — 2060

ENCODE AND/OR DECODE THE VIDEO USING THE REFINED MOTION
PREDICTION SIGNAL, AS THE PREDICTION FOR THE CURRENT BLOCK
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20~ FIG. 22

DETERMINE A MOTION MODEL FOR A CURRENT BLOCK OF THE VIDEO, THE

CURRENT BLOCK INCLUDING A PLURALITY OF SUB-BLOCKS, THE MOTION

MODEL GENERATING INDIVIDUAL MOTION VECTORS FOR A PLURALITY OF
SAMPLE LOCATIONS IN THE CURRENT BLOCK

* — 2220

GENERATE, USING THE DETERMINED MOTION MODEL, A SUB-BLOCK BASED
MOTION PREDICTION SIGNAL FOR THE CURRENT BLOCK, THE SUB-BLOCK
BASED MOTION PREDICTION SIGNAL GENERATED USING ONE MOTION
VECTOR FOR EACH SUB-BLOCK OF THE CURRENT BLOCK

‘ - 2230

CALCULATE GRADIENT VALUES BY APPLYING A GRADIENT FILTER TO A
PORTION OF THE PLURALITY OF SAMPLE LOCATIONS OF THE SUB-BLOCK
BASED MOTION PREDICTION SIGNAL

* F—224O

DETERMINE MOTION VECTOR DIFFERENCE VALUES FOR THE PORTION OF
SAMPLE LOCATIONS, EACH OF THE MOTION VECTOR DIFFERENCE VALUES
INDICATIVE OF A DIFFERENCE BETWEEN AN INDIVIDUAL MOTION VECTOR
GENERATED FOR A RESPECTIVE SAMPLE LOCATION, ACCORDING TO THE
MOTION MODEL, AND THE MOTION VECTOR USED TO PRODUCE THE SUB-
BLOCK BASED MOTION PREDICTION SIGNAL FOR THE SUB-BLOCK INCLUDING
THE RESPECTIVE SAMPLE LOCATION

* — 2250

DETERMINE A PREDICTION REFINEMENT SIGNAL USING THE GRADIENT
VALUES AND THE MOTION VECTOR DIFFERENCE VALUES

i r— 2260

COMBINE THE SUB-BLOCK BASED MOTION PREDICTION SIGNAL WITH THE
PREDICTION REFINEMENT SIGNAL TO PRODUCE A REFINED MOTION
PREDICTION SIGNAL FOR THE CURRENT BLOCK

+ — 2270

ENCODE AND/OR DECODE THE VIDEO USING THE REFINED MOTION
PREDICTION SIGNAL, AS THE PREDICTION FOR THE CURRENT BLOCK
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2400 FIG. 24
w

PERFORM A SUB-BLOCK BASED MOTION COMPENSATION TO GENERATE A
SUB-BLOCK BASED MOTION PREDICTION SIGNAL, AS A COARSE MOTION
PREDICTION SIGNAL

l — 2420

FOR EACH RESPECTIVE BORDER SAMPLE OF A SUB-BLOCK OF THE
CURRENT BLOCK: DETERMINE ONE OR MORE REFERENCE SAMPLES
CORRESPONDING TO SAMPLES ADJACENT TO THE RESPECTIVE BORDER
SAMPLE AND SURROUNDING THE SUB-BLOCK, AS SURROUNDING
REFERENCE SAMPLES, AND DETERMINE, USING THE SURROUNDING
REFERENCE SAMPLES AND SAMPLES OF THE SUB- BLOCK ADJACENT TO
THE RESPECTIVE BORDER SAMPLE, ONE OR MORE SPATIAL GRADIENTS
ASSOCIATED WITH THE RESPECTIVE BORDER SAMPLE

i r—— 2430

FOR EACH RESPECTIVE NON-BORDER SAMPLE IN THE SUB-BLOCK,
DETERMINE, USING SAMPLES OF THE SUB-BLOCK ADJACENT TO THE
RESPECTIVE NON-BORDER SAMPLE, ONE OR MORE SPATIAL GRADIENTS
ASSOCIATED WITH THE RESPECTIVE NON-BORDER SAMPLE

¢ r—2440

CALCULATE AN INTENSITY CHANGE PER PIXEL IN THE CURRENT BLOCK
USING THE DETERMINED SPATIAL GRADIENTS OF THE SUB-BLOCK

* — 2450

DETERMINE A PER-PIXEL BASED MOTION PREDICTION SIGNAL BASED ON
THE CALCULATED INTENSITY CHANGE PER PIXEL, AS A REFINED MOTION
PREDICTION SIGNAL

* — 2460

PREDICT THE CURRENT BLOCK USING THE COARSE MOTION PREDICTION
SIGNAL ASSOCIATED WITH EACH SUB-BLOCK OF THE CURRENT BLOCK AND
USING THE REFINED MOTION PREDICTION SIGNAL ASSOCIATED WITH EACH

PIXEL OF THE CURRENT BLOCK
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