1/18

Source apparatus 12

Video source »| Videoencoder | .| Outputinterface

18 20 22
16
/
Destination apparatus 14
Y
Display iazpparatus | Video i)ecoder . [nput iziéerface

FIG. 1




V¢ Old

2/18

A 29
[
0Z Bpoaus OapIA
89 09
a|npoLu a|npow
weaJsiiq uoiezinuenb [P  wuopsuen +
PePOO s s Bu pooep h
= ybno.ayy
POURICO (®1mod
00(q %00|q aimoid sousse 21)
enpsoy PO1ONIISUCIDY 79
. a|npouw
ol abe oS
a|npow _
Bu 1pod
Adopuz | (L \ A
I i |
“ “ 1% I
o i 11un uonoIpaJd eiu| |
XeWAsS [ _
I | v “
| _ Hun |
JUS101}J900 | I 1 uoiresuadwod uoloN | |
wosten | 500]q UO O IPBId e “ 5 “
enpisal | _
pozjuend | v R“ (44 |
| i | 1un uomewiss uonow | |
L _ -
1] 4]

9 |npow anpowl
uo ez nuend wio jsuel |

y

490[q
[enpisey

0s

%901g 3INPid/eep 0epIA




3/18

FIG. 2B
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300

Obtain initial motion information of a current picture block

Determine positions of N forward reference bl ocks and positions of N backward
ref erence bl ocks based on the initial motion information and a position of the
current picture block, where the N forward reference blocks are located in a
forward reference picture, the N backward reference blocks are located in a
backward reference picture, and N is an integer greater than 1

302

Determine, from positions of M pairs of reference blocks based on a matching
cost criterion, that positions of apair of reference blocks are aposition of atarget
forward reference block of the current picture block and a position of atarget
backward reference block of the current picture block, where positions of each
pair of reference blocksinclude aposition of aforward reference block and a
position of abackward reference block; for the positions of each pair of reference
blocks, afirst position offset and a second position offset are in amirror
rel ationship, the first position off set represents an off set of the position of the
forward reference block rel ative to a position of aninitial forward reference
block, the second position off set represents an off set of the position of the
backward reference block relative to aposition of an initial backward reference
block; and M is an integer greater than or equal to 1, and M isless than or equal
to N

303

Obtain a predicted va ue of a pixel value of the current picture block based on a
pixel value of the target forward reference block and a pixel value of the target
backward reference block

304

FIG. 3
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Original merge candidate list
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FIG. 6

Fc: current picture
Frl: forward reference picture
Fr2: backward reference picture
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1001: Obtain initial motion i nformation of
acurrent picture block

'

1002: Determine aposition of a start
forward reference block of the current
picture block in a forward reference
picture, where the position of the start
forward reference block is a search start
point in the forward reference picture

A 4

1003: Determine aposition of a start
backward reference block of the current
picture block in a backward reference
picture, where the position of the start
backward reference block is a search start
point in the backward reference picture

.

1004: Based on an MV D mirror constraint,
determine positions of a pair of most
matched reference blocks (namely, one
forward reference bl ock and one backward
ref erence bl ock), and obtain an optimal
forward motion vector and an optimal
backward motion vector

1005: Perform motion compensation to
obtain a pixel value of an optimal forward
reference bl ock

A 4

1006: Perform motion compensation to
obtain a pixel value of an optimal
backward reference block

A 4

1007: Obtain apredicted pixel value of the
current picture block based on the pixel
value of the optimal forward reference
block and the pixel value of the optimal
backward reference block

FIG. 10
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1101: Obtain initial motion information
of acurrent picture block

l

I

1102: Determine aposition of a start
forward reference block of the current
picture block in a forward reference
picture, where the position of the start
forward reference block is a search start
point in the forward reference picture

1103: Determine aposition of a start
backward reference block of the current
picture block in a backward reference
picture, where the position of the start
backward reference block isa search start
point in the backward reference picture

I

1104: Based on an MV D mirror constraint,
by performing a matching cost calcul ation
process, determine positions of apair of most
matched reference blocks (namely, one
forward reference block and one backward
ref erence bl ock), and obtain an optimal
forward motion vector and an optimal
backward motion vector, wherein the
matching cost calcul ation process, pixel
values of an optimal forward reference block
and an optimal backward reference block that
have a minimum matching cost are obtained

l

1105: Obtain a predicted pixel va ue of the
current picture block based on the pixel
values of the optimal forward reference block
and the optimal backward reference bl ock

FIG. 11
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12

position of the current picture block, where the N forward reference

blocks are |ocated in aforward reference picture, the N backward

reference blocks are located in a backward reference picture, and N isan
integer greater than 1

Determine, from positions of M pairs of reference blocks based on a
matching cost criterion, that positions of apair of reference blocks are a
position of atarget forward reference block of the current picture block
and a position of atarget backward reference block of the current picture

of aforward reference block and a position of a backward reference
block; for the positions of each pair of reference blocks, afirst position
offset and a second position offset are in a proportional relationship based
on atime domain distance, the first position off set represents an off set of
the position of the forward reference block relative to a position of an
initial forward reference block, the second position off set represents an
offset of the position of the backward ref erence block relativeto a
position of an initia backward reference block; and M isan integer
greater than or equal to 1, and M isless than or equal to N

Obtain a predicted val ue of a pixel value of the current picture block based

/ 1201
Obtain initial motion information of a current picture block
Determine positions of N forward reference blocks and positions of N
backward reference blocks based on theinitial motion information and a
W 1202

block, where positions of each pair of reference blocksinclude a position
W 1203

| 1204

on apixel value of the target forward reference block and a pixel value of
the target backward reference block

FIG. 12
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1400

Obtain i™-round motion information of a current picture block

1401
|/

Determine positions of N forward reference bl ocks and positions of N
backward reference blocks based on the i"™-round motion information and a
position of the current picture block, where the N forward ref erence bl ocks
are located in aforward reference picture, the N backward reference blocks

are located in abackward reference picture, and N is an integer greater

than 1

1402

Determine, from positions of M pairs of reference blocks based on a
matching cost criterion, that positions of apair of reference blocksare a
position of an i™-round target forward reference block of the current
picture block and a position of an i"-round target backward reference
block of the current picture block, where positions of each pair of
reference bl ocks include a position of aforward reference block and a
position of a backward reference block; for the positions of each pair of
reference bl ocks, afirst position offset and a second position offset are in a
mirror rel ationship, the first position off set represents an off set of the
position of the forward reference block relative to a position of an (i—1)"-
round target forward reference block, the second position off set represents
an offset of the position of the backward reference block relative to a
position of an (i—1)"-round target backward reference block; and M isan
integer greater than or equal to 1, and M islessthan or equal to N

Obtain a predicted val ue of apixel value of the current picture block based
on apixel value of the j"-round target forward reference block and a pixel
vaue of the j"™-round target backward ref erence block, wherej is greater
than or equal to i, and both i and j are integers greater than or equal to 1

1404

FIG. 14
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1501: Obtain initial motion
information of a current picture block

<
1502: Determine a search start point 1503: Determine a search start point
in a forward reference picture in a backward reference picture

A 4

1504: Based on an MV D mirror
constraint, determine positions of apair of
most matched reference blocks (namely,
one forward reference block and one
backward reference block), and obtain a
refined forward motion vector and a
refined backward motion vector of the
current picture block

1505: Terminate N
iteration
Y
1506: Perform motion 1507: Perform motion
compensati on to obtain a pixel compensati on to obtain a pixel
val ue of an optimal forward val ue of an optimal backward
ref erence bl ock ref erence bl ock

| |
v

1508: Obtain a predicted pixel value
of the current picture block based on
the pixel value of the optimal forward
reference block and the pixel value of
the optimal backward reference bl ock

FIG. 15



Obtain i"-round motion information of a current picture block

Determine positions of N forward ref erence blocks and positions of N
backward reference blocks based on the i"-round motion information
and a position of the current picture block, where the N forward
reference blocks are located in a forward reference picture, the N
backward reference blocks are located in a backward ref erence picture,
and N isan integer greater than 1

Determine, from positions of M pairs of reference blocks based on a
matching cost criterion, that positions of a pair of reference blocks are
aposition of an i"-round target forward reference block of the current
picture block and a position of an i"-round target backward reference

block of the current picture block, where positions of each pair of
ref erence bl ocks include a position of aforward reference block and a
position of a backward reference bl ock; for the positions of each pair of
reference blocks, afirst position offset and a second position offset are
in a proportional relationship based on atime domain distance, the first
position off set represents an off set of the position of the forward
ref erence bl ock rel ative to a position of an (i—1)"-round target forward
ref erence bl ock in the forward reference picture, the second position
off set represents an off set of the position of the backward ref erence
block relative to a position of an (i—1)"-round target backward
reference block in the backward reference picture; and M is an integer
greater than or equal to 1, and M islessthan or equal to N

1603
|/

Obtain a predicted value of a pixel value of the current picture block
based on a pixel value of thej"-round target forward reference block

and apixe value of the j"™-round target backward ref erence bl ock,
wherej is greater than or equal to i, and both i and j are integers greater
than or equal to 1

1604

FIG. 16
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1701: Obtain initial motion
informati on of a current picture block

dl
<

|

A 4

1702: Determine a search start point
in a forward reference picture

1703: Determine a search start point
in a backward reference picture

1704: Based on a proportional relationship
inwhich an MVD is based on atime
domain distance, determine positions of a
pair of most matched reference blocks
(namely, one forward reference block and
one backward reference block), and obtain
arefined forward motion vector and a
refined backward motion vector of the
current picture block

1705: Terminate
iteration

l

A 4

1706: Perform motion compensation
to obtain a pixel value of an optimal
forward reference bl ock

1707: Perform motion compensation
to obtain a pixel value of an optimal
backward reference block

1708: Obtain apredicted pixel val ue of
the current picture block based on the
pixel value of the optimal forward
ref erence block and the pixel value of
the optimal backward reference block

FIG. 17
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Prediction apparatus 1800

First
obtaining
unit 1801

First search
unit 1802

First prediction unit 1803

FIG. 18

Predi ction apparatus 1900

Second
obtaining
unit 1901

Second
search unit
1902

Second prediction unit 1903

FIG. 19

Predi ction apparatus 2000

Third .
obeining  (— " LR
unit

| |
Third prediction unit 2003

FIG. 20
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Predi ction apparatus 2100

Fourth
obtaining
unit 2101

Fourth search
unit 2102

Fourth prediction unit 2103

FIG. 21
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FIG. 22




