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CLAIMS

1. Ayumethod for coding an image of a video sequence, wherein the image comprises a
current imagg block, the method comprises:

obtaining gitial motion information of the current image block;

obtaining samyple values of at least two candidate reference image blocks corresponding
to the current image b¥ock according to the initial motion information;

constraining a bit-dépth of sample values of each candidate reference image block to a
predefined bit-depth;

obtaining refined motion information based on constrained sample values of at least two
constrained candidate reference imdge blocks; and

determining a prediction image bl\yck of the current image block according to the refined
motion information.

2. The method according to claim 1, Wherein the constraining a bit-depth of sample
values of each candidate reference image block tq a predefined bit-depth comprises:

performing a right shift by an amount of (b-d)\on the bit-depth of sample values of each
candidate reference image block, wherein b is the bit-Nepth of the sample values of the each
candidate reference image block, d is the predefined bit-deégth, and b is greater than d.

3. The method according to claim 1 or 2, whereiy the obtaining initial motion
information of a current image block comprises:

using a first cost function to determine motion information With the least cost from a
merge candidate list as the initial motion information, wherein the\merge candidate list
comprises motion information of adjacent blocks of the current image block.

4. The method according to claim 1 or 2, wherein the obtaining\ initial motion
information of a current image block comprises:

determining motion information identified by a merge index from a merge candjdate list
as the initial motion information, wherein the merge candidate list comprises

information of adjacent blocks of the current image block.
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5. The method according to any one of claims 1-4, wherein the obtaining sample values

of aX least two candidate reference image blocks corresponding to the current image block

determining\whether sample values of the candidate reference image block are available

based on the positizyn of the candidate reference image block, if the sample values of the
candidate reference imNge block are unavailable, performing an interpolation operation to
obtain the sample values o the candidate reference image block.

6. The method according\to any one of claims 1-5, wherein the obtaining refined motion
information based on constraindd sample values of the at least two constrained candidate
reference image blocks comprises:

using a second cost function to de¥¢rmine a position of a constrained candidate reference
image block with the least cost;

obtaining the refined motion information akcording to the position of the constrained candidate
reference image block with the least cost.

7. The method according to claim 6, wherein the second cost function indicates a
difference between a constrained candidate reference\ image block and a template of the
current image block, wherein the template is obtained basid on the initial motion information
and a position of the current image block and a bit-depth of sample values of the template is
constrained to the predefined bit-depth.

8. The method according to claim 7, wherein the cost is calcula¥ed as:

cost = LM EVGHNUTO® ) — MIN((1 < d) — 1, (13, j) + (m0 — 1x1))))|, if m0 >m1
cost = R EVGHMIN((L < d) — 1, (10(Z, j) + (m1 —m0))) — I1(i, })|. otherwise

wherein H is a height of the current image block, W is a width of the curreht image block,
I0(i, j) is a sample value at a position (i, j) of a constrained candidate reference image block,
I1(i, j) is a sample value at the position (i, j) of the template, m0 is a mean of sampl¥ values
of the constrained candidate reference image block, m1 is a mean of sample values of the

template, d is the predefined bit-depth.

34


chenbln
Line


10

15

20

25

WO 2020/047788 PCT/CN2018/104239

9. The method according to claim 7 or 8, wherein the at least two constrained candidate

refed¢nce image blocks comprises a set of first constrained candidate reference image blocks

wheré\n the initial motion information comprises first initial motion information and
second initial Wpotion information, the method further comprises:

obtaining a\first initial reference image block based on the first initial motion
information and a poxition of the current image block;

obtaining a second, initial reference image block based on the second initial motion
information and the position of the current image block;

calculating a weighted cqmbination of the first initial reference image block and the
second initial reference image blosk as the template;

wherein the using a second cyst function to determine a position of a constrained
candidate reference image block with tha\least cost comprises:

calculating differences between the \template and each first constrained candidate
reference image block and determining a first'gosition of a first constrained reference image
block with the smallest difference;

calculating differences between the template agd each second constrained candidate
reference image block and determining a second position of a second constrained reference
image block with the smallest difference;

wherein the obtaining the refined motion information axcording to a position of the
constrained candidate reference image block comprises:

obtaining the refined motion information according to the first Rosition and the second
position.

10. The method according to claim 6, wherein the at least two consiained candidate
reference image blocks comprises a set of first constrained candidate referenceNimage blocks
and a set of second constrained candidate reference image blocks, and the socond cost
function indicates a difference between a first constrained candidate reference imagg block
and a second constrained candidate reference image block.

11. The method according to claim 10, wherein the cost is calculated as:
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cost = TG YIS0, ) — MIN((A < d) — 1, (I1(i,§) + (m0 — mD))))|. if m0 >m1
cost = SHFWI(MIN((1 < d) — 1, (0(i, j) + (m1 — m0))) — I1(i, )|, otherwise

wherein H is a height of the current image block, W is a width of the current image block,
I0(i, j) is & sample value at a position (i, j) of a first constrained candidate reference image
block, I1(i, J)\ is a sample value at the position (i, j) of a second constrained candidate
reference image\block, m0 is a mean of sample values of the first constrained candidate
reference image blosk, m1 is a mean of sample values of the second constrained candidate
reference image block, ¥ is the predefined bit-depth.

12. The method accyrding to any one of claims 1-11, wherein the refined motion
information comprises a refindd motion vector of the current image block;
wherein the determining a pxediction image block of the current image block according
to the refined motion information colyprises:

determining the prediction image\block of the current image block according to the
refined motion vector and a reference imyge, wherein the reference image is a predefined
image or obtained based on a predefined algo

13. The method according to any one of\claims 1-11, wherein the refined motion
information comprises a refined motion vector of thé\current image block and indication of a
reference image;

wherein the determining a prediction image block of Ne current image block according
to the refined motion information comprises:

determining the prediction image block of the current image block according to the
refined motion vector and the indication of the reference image.

14. The method according to claim 3, wherein the first cost functioq is one of a sum of
absolute difference (SAD), a mean-removed sum of absolute difference (MR-SAD) or a sum
of squared differences (SSD).

15. The method according to any one of claims 6-11, wherein the second cos

one of a sum of absolute difference (SAD), a mean-removed sum of absolute difference

(MR-SAD) or a sum of squared differences (SSD).
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16. The method according to any one of claims 1-15, wherein the constrained candidate
refereNce image block refers to the candidate reference image block with constrained sample
values.
paratus for coding an image of a video sequence, wherein the image comprises
a current image Rlock, the apparatus comprises:
an obtaining tyodule, configured to obtain initial motion information of the current
image block;

the obtaining moduly is further configured to obtain sample values of at least two
candidate reference image bldgks corresponding to the current image block according to the
initial motion information;

a constraining module, configiyed to constrain a bit-depth of sample values of each
candidate reference image block to a prédefined bit-depth;

the obtaining module is further configiyed to obtain refined motion information based on
constrained sample values of at least two constiined candidate reference image blocks; and

a determining module, configured to determige a prediction image block of the current
image block according to the refined motion information.

18. The apparatus according to claim 17, wherein th§ constraining module is specifically
configured to:

perform a right shift by an amount of (b-d) on the bit-dépth of sample values of each
candidate reference image block, wherein b is the bit-depth of the\sample values of the each
candidate reference image block, d is the predefined bit-depth, and b is\greater than d.

19. The apparatus according to claim 17 or 18, wherein the oktaining module is
specifically configured to:

use a first cost function to determine motion information with the least cost ftom a merge
candidate list as the initial motion information, wherein the merge candidate list spmprises
motion information of adjacent blocks of the current image block.

20. The apparatus according to claim 17 or 18, wherein the obtaining module\is

specifically configured to:
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determine motion information identified by a merge index from a merge candidate list as
the Nitial motion information, wherein the merge candidate list comprises motion information

of adjadent blocks of the current image block.

determine a Rosition of a candidate reference image block according to the initial motion
information and a poxition of the current image block;

determine whether\sample values of the candidate reference image block are available
based on the position of \the candidate reference image block, if sample values of the
candidate reference image bldck are unavailable, performing an interpolation operation to
obtain the sample values of the candidate reference image block.

22. The apparatus according to aqy one of claims 17-21, wherein the obtaining module is
specifically configured to:

use a second cost function to determihg a position of a constrained candidate reference
image block with the least cost;

obtain the refined motion information accirding to the position of the constrained
candidate reference image block with the least cost.

23. The apparatus according to claim 22, wherein the second cost function indicates a
difference between a constrained candidate reference image block and a template of the
current image block, wherein the template is obtained based on\the initial motion information
and a position of the current image block and a bit-depth of sample values of the template is
constrained to the predefined bit-depth.

24. The apparatus according to claim 23, wherein the cost is calculatsd as:

cost = THELIWSL 0@ J) — MIN((A < d) — 1, (113§, j) + (m0 — m1))), if m0 > m1
cost = TG YL (MIN((1 < d) — 1, (I0(i, j) + (m1 —m0))) — I1(i, )|, otkerwise

wherein H is a height of the current image block, W is a width of the current imaxe block,
I0(i, j) is a sample value at a position (i, j) of a constrained candidate reference image block,

I1(i, j) is a sample value at the position (i, j) of the template, mO0 is a mean of sample valu
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f the constrained candidate reference image block, m1 is a mean of sample values of the
temyplate, d is the predefined bit-depth.
. The apparatus according to claim 23 or 24, wherein the at least two constrained
candidate\reference image blocks comprises a set of first constrained candidate reference
image blockj\and a set of second constrained candidate reference image blocks;

wherein tho\obtaining module is specifically configured to:

obtain a first Igitial reference image block based on the first initial motion information
and a position of the cixrent image block;

obtain a second inial reference image block based on the second initial motion
information and the position &{ the current image block;
calculate a weighted combination of the first initial reference image block and the second
initial reference image block as the tgmplate;

calculate differences between the tmplate and each first constrained candidate reference
image block and determine a first position\of a first constrained reference image block with
the smallest difference;

calculate differences between the templafg and each second constrained candidate
reference image block and determine a second position of a second constrained reference
image block with the smallest difference;

wherein the determining module is specifically configixed to:

obtain the refined motion information according to the\first position and the second
position.

26. The apparatus according to claim 22, wherein the at least two constrained candidate
reference image blocks comprises a set of first constrained candidate ref¢rence image blocks
and a set of second constrained candidate reference image blocks, and\the second cost
function indicates a difference between a first constrained candidate referency image block
and a second constrained candidate reference image block.

27. The apparatus according to claim 26, wherein the cost is calculated as:

cost = SHLSWL 0@ ) — MIN(1 < d) — 1, (I1(L, j) + (m0 — m1))))|. if m0 > md

cost = THATWI(MIN((1 € d) — 1,0(L, j) + (m1 — m0))) — I1(i, )|, otherwise

39


chenbln
Line


10

15

20

WO 2020/047788 PCT/CN2018/104239

wherein H is a height of the current image block, W is a width of the current image block,
I0(i, ) is a sample value at a position (i, j) of a first constrained candidate reference image
block, I'N\{, j) is a sample value at the position (i, j) of a second constrained candidate
reference image block, m0 is a mean of sample values of the first constrained candidate
reference imaga\block, m1 is a mean of sample values of the second constrained candidate
reference image blogk, d is the predefined bit-depth.

28. The apparatuy_according to any one of claims 17-27, wherein the refined motion
information comprises a r{ined motion vector of the current image block;

wherein the determining\nodule is specifically configured to:

determine the prediction imyge block of the current image block according to the refined
motion vector and a reference imagg, wherein the reference image is a predefined image or
obtained based on a predefined algorith

29. The apparatus according to anyQne of claims 17-27, wherein the initial motion
information comprises a refined motion vectonof the current image block and indication of a
reference image;

wherein the determining module is specifically cgnfigured to:

determine the prediction image block of the currentYmage block according to the refined
motion vector and the indication of the reference image.

30. An encoder, comprising an apparatus for coding am\image of a video sequence
according to any one of claims 17-29.

31. A decoder, comprising an apparatus for coding an image\of a video sequence
according to any one of claims 17-29.

32. A terminal device, comprising an encoder according to claim 30\and a decoder

according to claim 31.
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CLAIMS

1. A method for coding an image of a video sequence, wherein the image comprises a current image block,
the method comprises:

obtaining initial motion information of the current image block; wherein, the initial motion information
comprising a first initial motion vector corresponding to a first reference image and a second initial motion
vector corresponding to a second reference image;

obtaining constrained sample values of at least two reference image blocks corresponding to the current
image block according to the initial motion information; wherein, the at least two reference image blocks
comprising a first reference image block and a second reference image block, and the first reference image
block corresponds to the first reference image, and the second reference image block corresponds to the second
reference image;

the constrained sample values is obtained by constraining a bit-depth of sample values of each reference
image block to a predefined bit-depth; wherein, the constraining the bit-depth of sample values of each reference
image block to the predefined bit-depth comprising: constraining a bit-depth of sample values of the first
reference image block to the predefined bit-depth and constraining a bit-depth of sample values of the second
reference image block to the predefined bit-depth;

obtaining refined motion information based on the constrained sample values of at least two reference
image blocks; wherein, the constrained sample values of at least two constrained reference image blocks
comprising: constrained sample values of the first reference image blocks and constrained sample values of the
second reference image blocks; and

determining a prediction image block of the current image block according to the refined motion
information.

2. The method according to claim 1, wherein the constraining a bit-depth of sample values of each
reference image block to a predefined bit-depth comprises:

performing a right shift by an amount of (b-d) on the bit-depth of the sample values of each reference
image block, wherein b is the bit-depth of the sample values of the each reference image block, d is the
predefined bit-depth, and b is greater than d.

3. The method according to claim 1 or 2, wherein the obtaining initial motion information of a current
image block comprises:

using a first cost function to determine motion information with the least cost from a merge list as the
initial motion information, wherein the merge list comprises motion information of adjacent blocks of the
current image block.

4. The method according to claim 1 or 2, wherein the obtaining initial motion information of a current
image block comprises:

determining motion information identified by a merge index from a merge list as the initial motion
information, wherein the merge list comprises motion information of adjacent blocks of the current image block.

5. The method according to any one of claims 1-4, wherein the obtaining sample values of at least two
reference image blocks corresponding to the current image block comprises:

determining a position of a reference image block according to the initial motion information and a position

of the current image block;
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determining whether sample values of the reference image block are available based on the position of the
reference image block, if the sample values of the reference image block are unavailable, performing an
interpolation operation to obtain the sample values of the reference image block.

6. The method according to any one of claims 1-5, wherein the obtaining refined motion information based
on constrained sample values of the at least two constrained reference image blocks comprises:

using a second cost function to determine a position of a reference image block with the least cost;

obtaining the refined motion information according to the position of the reference image block with the
least cost.

7. The method according to claim 6, wherein the second cost function indicates a difference between a
reference image block and a template of the current image block, wherein the template is obtained based on the
initial motion information and a position of the current image block and a bit-depth of sample values of the
template is constrained to the predefined bit-depth.

8. The method according to claim 7, wherein the at least two reference image blocks comprises a set of first
reference image blocks and a set of second reference image blocks;

wherein the initial motion information comprises first initial motion information and second initial motion
information, the method further comprises:

obtaining a first initial reference image block based on the first initial motion information and a position of
the current image block;

obtaining a second initial reference image block based on the second initial motion information and the
position of the current image block;

calculating a weighted combination of the first initial reference image block and the second initial reference
image block as the template;

wherein the using a second cost function to determine a position of a reference image block with the least
cost comprises:

calculating differences between the template and each first reference image block and determining a first
position of a first constrained reference image block with the smallest difference;

calculating differences between the template and each second reference image block and determining a
second position of a second constrained reference image block with the smallest difference;

wherein the obtaining the refined motion information according to a position of the reference image block
comprises:

obtaining the refined motion information according to the first position and the second position.

9. The method according to claim 6, wherein the at least two reference image blocks comprises a set of first
reference image blocks and a set of second reference image blocks, and the second cost function indicates a
difference between a first reference image block and a second reference image block.

10. The method according to any one of claims 1-9, wherein the refined motion information comprises a
refined motion vector of the current image block;

wherein the determining a prediction image block of the current image block according to the refined

motion information comprises:

34


chenbln
Line


determining the prediction image block of the current image block according to the refined motion vector
and a reference image, wherein the reference image is a predefined image or obtained based on a predefined
algorithm.

11. The method according to any one of claims 1-9, wherein the refined motion information comprises a
refined motion vector of the current image block and indication of a reference image;

wherein the determining a prediction image block of the current image block according to the refined
motion information comprises:

determining the prediction image block of the current image block according to the refined motion vector
and the indication of the reference image.

12. The method according to claim 3, wherein the first cost function is one of a sum of absolute difference
(SAD), a mean-removed sum of absolute difference (MR-SAD) or a sum of squared differences (SSD).

13. The method according to any one of claims 6-9, wherein the second cost function is one of a sum of
absolute difference (SAD), a mean-removed sum of absolute difference (MR-SAD) or a sum of squared
differences (SSD).

14. The method according to any one of claims 1-13, wherein the reference image block refers to the
reference image block with constrained sample values.

15. An apparatus for coding an image of a video sequence, wherein the image comprises a current image
block, the apparatus comprises:

an obtaining module, configured to obtain initial motion information of the current image block; wherein,
the initial motion information comprising a first initial motion vector corresponding to a first reference image
and a second initial motion vector corresponding to a second reference image;

the obtaining module is further configured to obtain constrained sample values of at least two reference
image blocks corresponding to the current image block according to the initial motion information; wherein, the
at least two reference image blocks comprising a first reference image block and a second reference image
block, and the first reference image block corresponds to the first reference image, and the second reference
image block corresponds to the second reference image;

the constrained sample values is obtained by constraining a bit-depth of sample values of each reference
image block to a predefined bit-depth; wherein, the constraining the bit-depth of sample values of each reference
image block to the predefined bit-depth comprising: constraining a bit-depth of sample values of the first
reference image block to the predefined bit-depth and constraining a bit-depth of sample values of the second
reference image block to the predefined bit-depth;

the obtaining module is further configured to obtain refined motion information based on the constrained
sample values of at least two reference image blocks; wherein, the constrained sample values of at least two
constrained reference image blocks comprising: constrained sample values of the first reference image blocks
and constrained sample values of the second reference image blocks; and

a determining module, configured to determine a prediction image block of the current image block
according to the refined motion information.

16. The apparatus according to claim 15, wherein the obtaining module is configured to:
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perform a right shift by an amount of (b-d) on the bit-depth of the sample values of each reference image
block, wherein b is the bit-depth of the sample values of the each reference image block, d is the predefined bit-

depth, and b is greater than d.

17. A non-transitory computer-readable storage medium storing programming for execution by a
processing circuitry, wherein the programming, when executed by the processing circuitry, configures the

processing circuitry to carry out the method according to any one of claims 1-14.

18. A computer program for causing one or more processor to perform the method according to any one of

claims 1-14.

19. A coder, comprising:

one or more processors; and

a non-transitory computer-readable storage medium coupled to the processors and storing programming for
execution by the processors, wherein the programming, when executed by the processors, configures the

decoder to carry out the method according to any one of claims 1-14.

20. A coding device, comprising circuitry configured to perform the method according to any one of claims
1-14.
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